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About this document

This publication contains the HCC2D Code Specification, Version 0.9.0 (Draft),
presented in five languages. Each language section is a complete, standalone translation
of the specification. The technical content is identical across all sections.

In the event of any discrepancy between translations, the English section shall be
considered authoritative.

Languages included

1. English

2. Espanol (Spanish)

3. Italiano (Italian)

4. HAGE (Japanese)

5. fifAH ¢ (Simplified Chinese)

About the specification

The HCC2D Code Specification defines the hcc2d4 (four-color) and hcc2d8 (eight-color)
two-dimensional barcode formats. It covers symbol geometry, color encoding, payload
framing, codeword organization, bit-plane extraction, mask selection, and the Color
Palette Pattern border.

The specification builds on the QR Code / ISO/IEC 18004 square-matrix infrastructure for
finder patterns, alignment patterns, timing patterns, format information, version
information, masking, and Reed-Solomon error correction, and defines the complete
HCC2D-specific delta on top of that foundation.

QR Code is a registered trademark of DENSO WAVE INCORPORATED in Japan and in other
countries. HCC2D is not sponsored, endorsed, or affiliated with DENSO WAVE INCORPORATED.
The structural elements defined in QR Code /ISO/IEC 18004 — including finder patterns,
alignment patterns, timing patterns, format information, version information, and masking — are
used herein as elements of a public technical standard. This document describes only the
HCC2D-specific elements of the format and intentionally does not restate those elements.

Status

This is a draft specification. Its content may change before Version 1.0.

License and copyright

Copyright © 2010-2026 Marco Querini. All rights reserved.
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This work is licensed under a Creative Commons Attribution-NoDerivatives 4.0
International License (CC BY-ND 4.0). You are free to share and redistribute this
document in any medium or format, provided you give appropriate credit and do not
distribute modified versions. Implementing conforming software is fully permitted and
does not constitute a derivative work.
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Origin and Publications

The HCC2D color barcode format originates from Marco Querini's Master's thesis in
Computer Engineering (Laurea Specialistica in Ingegneria Informatica, A.A. 2009/2010),
discussed on July 23, 2010, Analisi e progettazione di codici bidimensionali ad alta
capacita. Sviluppo del lettore per gli ambienti desktop e mobile (Analysis and design of
high-capacity two-dimensional codes. Development of the reader for desktop and mobile
environments). During the thesis, a prototype was built for Android 1.6, in the very early
stages of the Android operating system's rollout.

This specification is fully compatible with codes originally generated as described in the 2010
thesis, prior to the format being named HCC2D.

Conference publications related to this format appeared in September 2010 and
September 2013 (respectively, “High capacity colored two dimensional codes” and “Color
classifiers for 2D color barcodes”); the journal papers listed below are extended peer-
reviewed versions of those conference papers.

The name "HCC2D" was introduced, and the format was subsequently described and its
properties further analyzed, in the earlier conference publications and in the following
peer-reviewed journal publications:

¢ Querini, M. and Italiano, G. F. (2014). Reliability and Data Density in High Capacity Color
Barcodes. Special Issue of the Computer Science and Information Systems (ComSIS) Journal,
11(4), 1595-1615.

¢ Querini, M., Grillo, A., Lentini, A. and Italiano, G. F. (2011). 2D Color Barcodes for Mobile
Phones. Special Issue of the International Journal of Computer Science & Applications (IJCSA),
8(1), 136-155.

This document is a standalone technical specification of the HCC2D format.
This specification document was written by Marco Querini.

This specification may change before version 1.0.
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License and Copyright
Copyright © 2010-2026 Marco Querini. All rights reserved.

This work is licensed under a Creative Commons Attribution-NoDerivatives 4.0
International License (CC BY-ND 4.0).

To view a copy of this license, visit: https://creativecommons.org/licenses/by-nd/4.0/

You are free to share, copy, and redistribute this specification document in any medium or
format for any purpose, even commercially, provided that you give appropriate credit to
the original author and do not distribute modified versions of the text. Implementing
software, hardware, or systems that conform to the technical requirements defined in this
specification is fully permitted and does not constitute a derivative work of this

document.

This specification is openly published. Official HCC2D software implementations are
distributed under separate proprietary terms.

This specification is provided "as is", without warranty of any kind. The author makes no
representations or warranties regarding the accuracy, completeness, or fitness for any

particular purpose of the information contained herein.

HCC2D™ is an unregistered trademark.
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Introduction

HCC2D is a color two-dimensional barcode format. It reuses the square-matrix structure
of QR Code while defining its own HCC2D-specific rules for color encoding, payload
framing, symbol border semantics, version capacities, and codeword organization. In
particular, HCC2D reuses finder-pattern, alignment-pattern, timing-pattern, format-
information, version-information, mask formulas, and Reed-Solomon error-correction
behavior that is compatible with QR Code / ISO/IEC 18004:2006, except where this
specification explicitly defines different behavior.

QR Code is a registered trademark of DENSO WAVE INCORPORATED in Japan and in
other countries. HCC2D is not sponsored, endorsed, or affiliated with DENSO WAVE
INCORPORATED. The structural elements defined in QR Code / ISO/IEC 18004:2006 —
including finder patterns, alignment patterns, timing patterns, format information,
version information, and masking — are used herein as elements of a public technical
standard. This document describes only the HCC2D-specific elements of the format and
intentionally does not restate those elements.

HCC2D is not an alternative to QR Code but an extension of it. An HCC2D decoder shall
also be a QR Code reader. In practical terms, an HCC2D decoder is fundamentally a
standard QR Code decoder with additional functionality for recognizing and decoding
colored modules. It uses the standard QR Code detection phase to detect the symbol
structure. After detection and before payload decoding, the decoder determines whether
to follow the standard QR Code decoding path, in which modules are interpreted as black-
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and-white modules, or the HCC2D decoding path, in which modules are interpreted as 4-
color or 8-color modules. This choice is made by checking whether the HCC2D Color
Palette Patterns are present on the perimeter of the symbol. If the Color Palette Patterns
are not present, the decoder decodes the symbol as a standard QR Code. If the Color
Palette Patterns are present, the decoder decodes the symbol as an HCC2D code
according to the applicable HCC2D color rules. An HCC2D encoder produces symbols
that share the same structural foundation as QR Code and shall be able to encode both
QR Code symbols and HCC2D symbols.

This document specifies the HCC2D four-color and HCC2D eight-color code formats.

1. Scope

This document covers:

e hcc2d4: 4-color HCC2D
e hcc2d8: 8-color HCC2D

This specification defines:

e square symbols only
e versions 1..40
e error-correction levels L, M, Q, H

» byte-mode payload encoding only

This specification defines HCC2D payload framing using one BYTE segment.

1.1 Terms and Acronyms
» Color Palette Pattern: the outer border of an HCC2D code containing the cyclic
sequence of palette colors, serving as a color legend
e EC: error correction
e EC level: error-correction level
e ECPB: error-correction codewords per block
e MSB: most significant bit
* LSB: least significant bit
» RS: Reed-Solomon
* RGB: red, green, blue

e IS0/IEC: International Organization for Standardization / International

Electrotechnical Commission

Matrix terms:
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module : one logical square cell of the symbol

inner grid or inner matrix: the reused QR-compatible NxXN matrix before the HCC2D
border is added

full symbol: the N+2 square produced after adding the HCC2D border

function module: a non-data module belonging to finder, alignment, timing, format, or

version structures

data module: a module whose state is determined by the encoded payload and error-

correction bitstream

plane: one binary matrix extracted from the final interleaved bitstream

1.2 High-Level Structure

At a high level, HCC2D encoding proceeds as follows:

1

. frame the payload as one BYTE-mode segment

2. choose the version and error-correction level

w

o o U s

. generate data codewords, error-correction codewords, and the final interleaved

bitstream

. split that final bitstream into two or three binary planes

. build one QR-compatible inner matrix per plane using one shared mask pattern
. combine plane bits into color indices for data modules

. render function modules in black and white

. add the HCC2D Color Palette Pattern border

HCC2D does not run a separate error-correction process per plane. One combined

bitstream is produced first, and plane extraction happens only afterward.

2.

Conformance Basis

A conforming implementation produces codes decodable by the official HCC2D Decoder,

available on Google Play, Huawei AppGallery, and the App Store.

An implementation that claims conformance to this specification shall combine:

1.
2.

an HCC2D-specific layer defined by this document; and

a reused square-matrix coding layer whose behavior is compatible with QR Code /
ISO/IEC 18004:2006 for all reused parts.

For interoperability with existing HCC2D decoders, the reused layer shall provide at

least:

HCC2D Code Specification — Version 0.9.0
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error-correction levels L, M, Q, H

finder-pattern placement

alignment-pattern placement from the coordinates listed in the HCC2D tables
timing-pattern placement

format-information generation and placement

version-information generation and placement where applicable

BYTE-mode data placement order in the inner matrix

mask formulas for mask indices 0..7

mask-penalty evaluation compatible with QR Code / ISO/IEC 18004:2006, except for
the HCC2D-specific rule using the inverted plane 0 only in section 10

Reed-Solomon parity generation and codeword interleaving compatible with QR Code
/ ISO/TIEC 18004:2006, except for the HCC2D-specific total codeword counts and
block multiplicities defined in sections 20 and 21

Therefore:

this specification is not fully standalone

an implementation that already has those reused QR Code / ISO/IEC 18004:2006-
compatible behaviors can implement interoperable HCC2D symbol generation from
this specification

an implementation that has this specification together with the QR Code specification
for the reused parts has the information needed to implement interoperable HCC2D
symbol generation

In practical terms, HCC2D is not a replacement for QR-style square-matrix construction.

It is a color-capacity and framing layer built on top of a reused QR-compatible inner

symbol. Therefore the normative HCC2D differences are concentrated in:

payload framing

total codeword capacities and block multiplicities

bit-plane extraction and color interpretation

input selection for the data masking algorithm: inverted plane 0 only
function-module rendering rule

HCC2D outer border semantics

A format or symbol may be referred to as HCC2D only if it conforms to this specification.

Use of the name HCC2D to describe a non-conformant format or symbol is misleading

and not sanctioned by this specification.

HCC2D Code Specification — Version 0.9.0
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3.

Encoding Parameters

A conforming HCC2D symbol-generation process is parameterized by at least these

logical values:

payload: required, non-empty byte array

mode : hcc2d4 or hcc2d8

ec_level:oneof L, M, Q, H

version: 0 means auto-select; otherwise 1..40

scale: pixels per module for raster rendering, if raster output is produced

quiet zone: modules of white margin around the rendered symbol, if raster output is
produced

palette rgb: optional RGB override

The first four parameters affect the logical HCC2D symbol. The last three affect visual
rendering only.

Default values, user-interface behavior, and command-line conventions are outside the

scope of this specification.

Additional parameter notes:

4.

payload is interpreted strictly as raw bytes

this specification does not define text transcoding, multi-segment optimization,
numeric mode, or alphanumeric mode

mode determines the number of planes and the palette family
ec_level selects the normative table row within the chosen version

version controls capacity, inner dimension, alignment coordinates, and block
structure

scale, quiet zone, and palette rgb do not change the encoded logical bitstream

Symbol Geometry

For both HCC2D modes, version v uses an inner square grid of dimension:

N =

17 + 4*v

Examples:

e version 1l — 21 x 21

e version 10 —» 57 x 57

e version 40 — 177 x 177

HCC2D Code Specification — Version 0.9.0

11



The inner grid reuses finder-pattern, alignment-pattern, timing-pattern, format-
information, and version-information structures that follow QR Code / ISO/IEC

18004:2006-compatible rules.

HCC2D then adds its own one-module outer border on all four sides:

e inner dimension = N

o full dimension = N + 2

This HCC2D-specific outer border is the Color Palette Pattern.

The distinction between inner grid and full symbol is normative:

« all reused QR-compatible placement logic operates on the inner N x N matrix

e the HCC2D Color Palette Pattern sits outside that inner matrix

» rendering and raster output use the full N + 2 dimension

Therefore, whenever this document refers to function patterns, data placement, masking,

or version geometry, those rules apply first to the inner matrix, and only afterward is the

HCC2D border added.

5. Color Indices and Default Palettes

This section defines the color index bit layout for HCC2D4 and HCC2D8, the two
standard Color Palette Models (Model 1 for screen display and Model 2 for print), the
classification of palette models, and the rules for palette customization.

5.1 HCC2D4 — Color Palette Model 1 — Definition

HCC2D4 codes with Color Palette Model 1 shall use the following colors for palette

indices 0..3. Luminance is approximate, computed as Y = 0.299R + 0.587G + 0.114B.

Table 1 — HCC2D4 Color Palette, Model 1 (Screen)

Index Color
0 black
1 red
2 cyan
3 white

Color index bit layout:

o bit 1 = MSB plane
» bit 0 = LSB plane

RGB Luminance (Y)
RGB(0, 0, 0) =0

RGB(220, 0, 0) = 66

RGB(0, 200, 220) = 142

RGB(255, 255, 255) = 255

HCC2D Code Specification — Version 0.9.0
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Therefore:

e 00 -0 black

l

e 01 - 1> red
e 10 » 2 - cyan

e 11 - 3 - white

The ordering is logical, not merely visual. Index 0 is the dark anchor and index 3 is the

white anchor of the four-color family.

5.2 HCC2D8 — Color Palette Model 1 — Definition

HCC2D8 codes with Color Palette Model 1 shall use the following colors for palette
indices 0..7. Luminance is approximate, computed as Y = 0.299R + 0.587G + 0.114B.

Index Color

0 black

1 dark red

2 dark green

3 dark navy

4 light cyan

5 light yellow

6 light magenta
7 white

Color index bit layout:

e bit 2 = plane 0 / MSB plane

e bit1 = plane 1

e bit O = plane 2 / LSB plane

RGB

RGB(0, 0, 0)
RGB(200, 0, 0)
RGB(0, 130, 0)
RGB(0, 60, 180)
RGB(0, 215, 235)
RGB (255, 220, 50)
RGB (255, 130, 230)

RGB (255, 255, 255)

Table 2 — HCC2D8 Color Palette, Model 1 (Screen)

Luminance (Y)
=0

= 60

= 76

=~ 56

=~ 153

= 211

=179

= 255

Therefore the color index equals the 3-bit value formed from the three plane bits.

Again, the ordering is logical. Index 0 is the dark anchor and index 7 is the white anchor

of the eight-color family.

HCC2D Code Specification — Version 0.9.0
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5.3 Color Palette Model 1 — Design Rationale

The RGB values of Color Palette Model 1 (defined in sections 5.1 and 5.2) were
deliberately chosen to avoid the extremes of the sSRGB gamut, where different display
profiles and hardware color gamuts diverge most. The decoder samples the Color Palette
Pattern at runtime on the actual display screen — which may be sRGB, wide-gamut,
AMOLED, or LCD, and is almost certainly uncalibrated. Near-boundary channel values
(close to 0 or 255) are rendered differently across display types; by capping active
channels at 200-220 rather than 255, the palette colors land in the interior of the sRGB
gamut where different screens agree more reliably on the perceived color. This reduces
cross-display color drift and improves the stability of color sampling during decoding.

This RGB capping choice also produces a luminance distribution consistent with the
ordering requirement of section 5.9. For HCC2D8 (section 5.2), indices 0-3 (black, dark
red, dark green, dark navy) all fall below the luminance midpoint (Y < 128), while indices
4-7 (light cyan, light yellow, light magenta, white) all fall above it (Y > 128). The gap
between index 3 (dark navy, Y = 56) and index 4 (light cyan, Y = 153) is approximately 97

luminance units.
Color Palette Model 1 is the screen-validated baseline. It makes no claim to being optimal

for print.

5.4 HCC2D4 — Color Palette Model 2 — Definition

For HCC2D4, all intermediate colors are single-ink. Yellow is excluded because it

provides insufficient contrast with white paper:

Table 3 — HCC2D4 Color Palette, Model 2 (Print)

Index Color RGB Ink Channels Luminance (Y)
0 black RGB(0, 0, 0) K =0

1 magenta RGB (255, 0, 255) M = 105

2 cyan RGB(0, 255, 255) C =179

3 white RGB (255, 255, 255) no ink (paper) = 255

5.5 HCC2D8 — Color Palette Model 2 — Definition

For HCC2DS, the palette exhausts all three single-ink CMYK primaries and their three
binary full-saturation combinations. No three-ink combination is used:

HCC2D Code Specification — Version 0.9.0 14



Table 4 — HCC2D8 Color Palette, Model 2 (Print)

Index Color RGB Ink Channels Luminance (Y)
0 black RGB(0, 0, 0) K =0

1 blue RGB(0, 0, 255) C+ M (100%) = 29

2 red RGB(255, 0, 0) M +Y (100%) = 76

3 magenta RGB (255, 0, 255) M = 105

4 green RGB(0, 255, 0) C+Y (100%) = 150

5 cyan RGB(0, 255, 255) C =179

6 yellow RGB(255, 255, 0) Y = 226

7 white RGB (255, 255, 255) no ink (paper) = 255

5.6 Color Palette Model 2 — Design Rationale

Color Palette Model 2 is the print-optimized palette, defined for both HCC2D4 and
HCC2D8. For print, the problem differs from screens: ink gamut, paper white point, and
lighting conditions during scanning introduce different sources of variability. Color
Palette Model 2 is built on the principle of minimizing the number of ink channels per
module color. Single-ink colors are maximally stable across printers; each additional ink
channel introduces dot gain interactions that vary with printer, paper, and ink density.

Both Color Palette Model 2 palettes satisfy the dark/light ordering of section 5.9. For
HCC2D8, the split is particularly clear: indices 0-3 (black, blue, red, magenta) all fall
below the luminance midpoint (Y < 128), while indices 4-7 (green, cyan, yellow, white) all
fall above it (Y > 128), with a gap of approximately 45 luminance units between index 3
(magenta, Y = 105) and index 4 (green, Y = 150).

5.7 Color Palette Model Classification

HCC2D codes are classified by their color palette as follows. The model number is a
property of the palette, not of the code format; the decoder is palette-agnostic.

o Color Palette Model 1: codes that use the exact default palette defined in sections
5.1 and 5.2. This is the standard, fully interoperable palette. Color Palette Model 1
has been validated to work well when codes are displayed on screens (computer
monitors, smartphones, and similar devices). Any implementation that claims HCC2D
conformance without further qualification implies Color Palette Model 1.

« Color Palette Model 2: codes that use the print-optimized palette defined in sections
5.4 and 5.5, covering both HCC2D4 and HCC2D8. Designed for print-and-scan

workflows.
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« Invalid palette: a palette that does not have black at index 0 or white at the last
index. Codes using such a palette are not valid HCC2D codes. Conforming encoders
shall reject such configurations (see section 5.8).

 Non-standard / experimental palette: a palette that keeps black at index 0 and
white at the last index but uses different intermediate colors. Codes produced with
such a palette may or may not be decodable, depending on how chromatically distinct
the chosen colors are. The encoding implementation bears sole responsibility for any
codes that fail to decode.

Color palette model numbers are assigned exclusively by this specification. Additional
color palette models (Color Palette Model 3 and so on) may be defined in future versions
of this specification as other color combinations are experimentally validated to perform
well in specific use cases, such as computer-to-phone scanning or phone-to-phone
scanning.

Palette modifications should be limited to experimental use. For production use, Color
Palette Model 1 should be used when codes are to be displayed on screens (computer
monitors, smartphones, and similar devices); Color Palette Model 2 should be used when
codes are to be printed.

Implementations that produce codes with a non-standard palette shall explicitly disclose
this to their users, stating that the codes use a non-standard palette and may not be
decodable by all HCC2D decoders.

5.8 Palette Override
The first palette entry and the last palette entry are normative anchors and shall not be

changed:

e for hcc2d4, index 0 shall remain black and index 3 shall remain white

e for hcc2d8, index 0 shall remain black and index 7 shall remain white
Therefore:

e in hcc2d4, only indices 1 and 2 may be customized

e in hcc2d8, only indices 1 through 6 may be customized
When a palette override is provided:

e 4-color mode requires exactly 12 bytes (4 * 3)
» 8-color mode requires exactly 24 bytes (8 * 3)

« the byte layout is still the full palette in palette-index order, then RGB component

order

» however, conforming encoders shall reject overrides whose first entry is not black or
whose last entry is not white

HCC2D Code Specification — Version 0.9.0 16



Byte order is palette-entry order, then RGB component order:

« HCC2D4: RO GO BO Rl G1 Bl R2 G2 B2 R3 G3 B3

« HCC2DS8: RO GO BO ... R7 G7 B7
Normative anchor values:
® 0 6 and R3 G3 B3

e hcc2d4: RO GO BO 255 255 255

e hcc2d8: RO GO B0 = 0 0 0 and R7 G7 B7

255 255 255

The symbol logic uses indices only. Custom RGB values do not affect codewords,
bitstream construction, version selection, mask selection, or matrix layout, but they do
affect rendered appearance.

Equivalently, HCC2D first determines a logical color index for each module and only then
maps that index to an RGB triple for rendering.

5.9 Recommended Luminance Ordering for Customized Palettes

This subsection is advisory.

When a customized palette is used, implementations should preserve a darker lower half
and a lighter upper half. This recommendation is motivated by the HCC2D mask-selection
rule defined later in this specification.

HCC2D mask selection is not performed on the final full-color rendered symbol. Instead,
mask selection is performed on a binary proxy derived from one bit-plane only:

only plane 0 participates in mask selection

o for hcc2d4, plane 0 is the color most-significant bit

o for hcc2d8, plane 0 is the color most-significant bit (bit 2)

» that one plane is extracted from the final interleaved bitstream
» that plane is then inverted

» the reused QR-compatible mask penalty rules are evaluated on that inverted single-
plane proxy

Therefore, only one bit per module directly influences mask choice.

This has an important practical consequence. The mask is chosen using QR-style binary
penalty rules, but the final HCC2D symbol is a multi-color symbol. For the QR-style mask-
selection process to remain meaningful for HCC2D, the binary proxy used for mask
choice should still correlate reasonably well with the apparent darkness structure of the
final rendered symbol.
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That correlation is improved when lower palette indices are darker and higher palette
indices are lighter. In that arrangement, the single plane used for mask selection still acts
as a useful coarse approximation of how dark-versus-light regions are distributed in the
final HCC2D symbol.

Therefore, palette customization should preserve a rendered luminance ordering in which
the lower half is darker overall and the upper half is lighter overall, consistent with the
logical significance ordering of the color indices.

In practical terms:

» lower palette indices should correspond to darker colors
» higher palette indices should correspond to lighter colors
o the first entry shall remain black

« the last entry shall remain white
Recommended ordering for hcc2d4:

« index 0 shall be black
» index 1 should be visually darker than index 2
» index 3 shall be white

e as a 4-color family-level guideline, indices 0 and 1 should form the darker half of the
palette and indices 2 and 3 should form the lighter half

Recommended ordering for hcc2d8:

« index 0 shall be black
« index 7 shall be white
» indices 1, 2, and 3 should fall in the darker half of the palette
» indices 4, 5, and 6 should fall in the lighter half of the palette

» as an 8-color family-level guideline, indices 0 through 3 should be darker overall
than indices 4 through 7

This recommendation does not change symbol logic, because HCC2D uses palette indices
rather than luminance values when constructing the symbol. A palette that violates the
recommended darker-lower / lighter-upper balance may still produce decodable symbols.
However, doing so weakens the intended relationship between:

o the proxy used during mask selection
« the apparent darkness distribution of the final rendered symbol

» the visual stability of the customized palette across different scanning conditions

If that dark-versus-light balance is preserved, the reused QR-style mask rules remain a
reasonable and useful heuristic for HCC2D as well.
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If that balance is not preserved:

« the encoder may still generate valid symbols
» decoders may still successfully decode those symbols

« but the selected mask is then optimized for the binary QR-style proxy rather than for
a final color arrangement whose perceived darkness follows the same structure

In that case, mask selection still works in the narrow sense that a mask is chosen and the
resulting symbol may remain decodable, but the QR-style penalty model becomes less
representative of the visual properties of the actual HCC2D symbol.

For that reason, a customized palette should preserve darker colors in the lower indices
and lighter colors in the higher indices.

6. Payload Framing

HCC2D payload framing uses one BYTE segment.

» segment marker bits: 01600
o count field width: 16 bits in both HCC2D modes, for all versions
« count value: payload length in bytes

» payload bytes: appended verbatim, 8 bits each, most-significant bit first
The logical payload bitstream before termination is:
0100 || byte count 16 || payload bytes

Termination bits, byte alignment, pad bytes, Reed-Solomon parity generation, and final
interleaving follow QR Code / ISO/IEC 18004:2006-compatible rules, except where this
specification explicitly defines HCC2D-specific behavior.

Important consequences of this framing rule:

« the count field is always sixteen bits for HCC2D, regardless of version
» the count value is a byte count, not a bit count and not a character count
» the payload bytes are appended verbatim in most-significant-bit-first order

» this specification defines exactly one BYTE segment per HCC2D symbol

7. Version Selection

If a version is explicitly specified, it shall be used only if the payload fits.
If automatic version selection is used, the smallest fitting version shall be selected.

For a given HCC2D mode, version, and error-correction level:
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e total codewords, data codewords, ec codewords, and block layout are given by the
explicit HCC2D tables in sections 20 and 21

» a payload fits iff its framed bitstream can be terminated and padded into exactly
data_codewords bytes

For this purpose, the framed bitstream length before termination is:

4 + 16 + 8 * payload length

where 4 is the BYTE mode indicator and 16 is the HCC2D byte-count field width.
A payload fits when that framed bitstream can be:

1. optionally terminated by up to four zero bits
2. padded with zero bits to the next byte boundary

3. padded with alternating pad bytes until the exact data-codeword capacity is reached

without exceeding the available data-codeword count for the selected mode, version, and

error-correction level.

8. HCC2D Codeword Organization

The HCC2D parameter tables in sections 20 and 21 are normative.

Error-correction structure follows ISO/IEC 18004:2006-compatible rules, except where
this specification explicitly defines HCC2D-specific behavior.

Each table row gives:

e dim: inner dimension

« align: alignment-pattern center coordinates
e total: total codewords

» data: data codewords

e ec: error-correction codewords

e ecpb: error-correction codewords per block

e blocks: block multiplicities and data codewords per block

Those values fully determine the HCC2D codeword organization for each version and
level.

For hcc2d4, the total codeword count for each version and level is exactly twice the
corresponding reused QR Code / ISO/IEC 18004:2006-compatible base structure.

For hcc2d8, the total codeword count for each version and level is exactly three times the
corresponding reused QR Code / ISO/IEC 18004:2006-compatible base structure.
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More precisely:

e hcc2d4 keeps the reused QR Code / ISO/IEC 18004:2006-compatible codewords-per-
block values and doubles the block multiplicities

e hcc2d8 keeps the reused QR Code / ISO/TEC 18004:2006-compatible codewords-per-
block values and triples the block multiplicities

This is the mechanism by which HCC2D increases total bit capacity while continuing to
use reused QR-compatible Reed-Solomon procedures.

9. Plane Construction

Let the final interleaved codeword bitstream be B.
Plane construction is performed only after:

» data codewords have been formed
» error-correction codewords have been generated

» final interleaving has been completed

HCC2D does not create separate error-correction streams per plane. Instead, one
combined final bitstream is produced first and then split by stride into planes.

9.1 HCC2D4 — Two planes

hcc2d4 uses two planes.
Plane extraction is by bit deinterleaving from the final bitstream:

» plane O takes bits at positions 0, 2, 4, ...

» plane 1 takes bits at positions 1, 3, 5, ...
Plane 0 is the MSB plane. Plane 1 is the LSB plane.
Data module color index:
color = (plane@® bit << 1) | planel bit

Equivalently, if the final interleaved bitstream is B[0], B[1], B[2], ..., then symbol
module colors are driven by bit pairs:

(Broel, B[1l), (B[2], B[3]), (B[4], B[5]), ...

9.2 HCC2D8 — Three planes

hcc2d8 uses three planes.

Plane extraction is:
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» plane O takes bits at positions 0, 3, 6, ...
o plane 1 takes bits at positions 1, 4, 7, ...

» plane 2 takes bits at positions 2, 5, 8, ...
Plane 0 is the MSB plane. Plane 2 is the LSB plane.
Data module color index:
color = (plane@ bit << 2) | (planel bit << 1) | plane2 bit

Equivalently, if the final interleaved bitstream is B[0], B[1], B[2], ..., then symbol
module colors are driven by bit triples:

(Bfel, B[1], B[2]), (B[3], B[4], B[5]), (B[6], B[7], B[8]), ...

The plane order is normative and shall not be permuted. In hcc2d4, plane 0 is the most-
significant bit and plane 1 is the least-significant bit. In hcc2d8, plane 0 is bit 2, plane 1
is bit 1, and plane 2 is bit 0.

10. Mask Selection

A single mask pattern in 0..7 shall be used for all planes of a symbol.

Mask selection follows ISO/IEC 18004:2006-compatible rules, except where this
specification explicitly defines HCC2D-specific behavior.

HCC2D-specific behavior for candidate evaluation:

o build a proxy bitstream from plane 0 only
» invert every bit of that plane-0 stream

« use that inverted stream for mask-penalty evaluation
Mask selection procedure:

1. for each candidate mask index in 0..7, apply that mask to the inverted plane-0

bitstream and build a candidate inner matrix from it
2. compute the mask penalty on that candidate matrix

3. select the mask index with minimum penalty
Tie-breaking is by first minimum encountered, i.e. lowest mask index.

Once the winning mask index is chosen, that one index shall be reused for every plane of
the symbol. HCC2D does not choose different mask patterns for different planes.

HCC2D Code Specification — Version 0.9.0 22



11. Inner-Matrix Construction

Each plane is converted into an inner matrix using the chosen version and the chosen

common mask pattern.

Important: all planes use the same function pattern geometry, the same version, the same
format bits, and the same mask index. They differ only in data bits.

This document does not restate the reused finder-pattern, alignment-pattern, timing-
pattern, format-information, version-information, Reed-Solomon, or mask formulas in full.

Thus, inner-matrix construction for HCC2D can be understood as repeated QR-compatible
matrix construction over the same geometry, once per plane, with only the plane
bitstream changing from one pass to the next.

12. Function Module Coloring

For hcc2d4 and hcc2d8, data modules use the multi-plane color mapping described above,

but function modules are rendered only in black and white:

« if plane O at that function-module coordinate is 1, render black

» otherwise render white
In practice this is safe because function modules are identical across all planes.

This rule applies to all reused structural modules in the inner matrix, including finder
patterns, alignment patterns, timing patterns, format information, and version

information where applicable.

13. Color Palette Pattern

The Color Palette Pattern shall be implemented exactly as specified: decoders sample its
modules to reconstruct the color palette. A decoder has no prior knowledge of the palette
colors, except that the first entry is black and the last is white. The Color Palette Pattern
is therefore necessary for decoding.

Let the inner dimension be N.
The HCC2D border sits one module outside the inner grid:

« top border row is at logical row -1
» bottom border row is at logical row N
o left border column is at logical column -1

« right border column is at logical column N
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The HCC2D code shifts those logical coordinates by +1 in both axes, producing a (N+2) x
(N+2) grid.

The Color Palette Pattern is a structural part of HCC2D, not optional ornamentation. Its
geometry and color-index order are part of the format definition.

13.1 Color Palette Pattern period

e hcc2d4: period P = 4

e hcc2d8: period P = 8

The active spans on each edge cycle through all P palette indices repeatedly. The exact
formula for each edge, including the starting index and cycling direction, is given in
section 13.2.

The cycle is defined in terms of logical palette indices, not literal RGB values.

13.2 Exact Color Palette Pattern color formulas

Let row and col be logical coordinates in the border coordinate system described above.
The Color Palette Pattern border shall use these exact rules:

1. Top edge: if row == -1 and 8 = col < N - 8, then color = (col - 8) mod P

2. Bottom edge: if row == N and 8 = col < N, then color = (col - 8) mod P

3. Left edge: if col == -1, let start = N - 9.1If 8 = row = start, then color = (start -
row) mod P

4. Right edge: if col == N and 8 < row < N, then color = (row - 8) mod P

5. All remaining border cells: color = P - 1

This means the non-cycling border cells, including corners and excluded spans near the
finder patterns, are always the highest palette index:

« 3 for HCC2D4 — white
o« 7 for HCC2D8 — white

13.3 Color Palette Pattern replicas by mode

Not all border modules carry palette colors. Modules at the corners and near the finder
patterns are fixed white (color = P — 1, as defined in section 13.2). The length of the
segment that cyclically replicates the palette colors on each edge is:

top edge: N - 16 modules

bottom edge: N - 8 modules

left edge: N - 16 modules

right edge: N - 8 modules
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For HCC2D8 (P = 8), the same lengths apply.

The exact sequence per edge — including starting index and direction — is determined by
the formulas in section 13.2. The top, bottom, and right edges increment with their scan
coordinate. On the left edge the palette index decreases with increasing row; the exact
starting index at each version is given by the formula in section 13.2.

13.4 Decoder-facing interpretation

The decoder samples these strips to recover palette statistics. Therefore the border is

part of the symbol format, not merely a decoration.

Any implementation that changes the span geometry, cycling direction, or fallback white
cells of the Color Palette Pattern would generate a non-conformant symbol.

14. Rendered Output Coordinates

This section defines raster rendering of a logical HCC2D symbol. The logical symbol is
fully defined without fixing any particular pixel size.

14.1 Module coordinates
For HCC2D modes:
o full module grid size = N + 2

e inner module (x, y) maps to rendered module (x + 1, y + 1)

14.2 Quiet zone
The rasterized image adds quiet zone modules of background color on all four sides.
Background color index:
« HCC2D4: 3 (white)
« HCC2DS8: 7 (white)
14.3 Image size in pixels
Let F be the full module dimension:
F=N+2
Then:

o image width = (F + 2 * quiet zone) * scale

» image height = same

Each logical module is rasterized as a scale x scale solid-color square.

HCC2D Code Specification — Version 0.9.0 25



For HCC2D symbols, the quiet zone uses the highest palette index:

e 3 for hcc2d4
e 7 for hcc2d8

Under the default palettes, this corresponds to white.

15. Decoder-Relevant Structural Rules

15.1 HCC2D count field
The BYTE count field is 16 bits in both HCC2D modes.

15.2 Plane order
For 4-color HCC2D:

« plane O is the color MSB
» plane 1 is the color LSB

For 8-color HCC2D:

» plane 0 is the color MSB (bit 2)
o plane 1 is bit 1
o plane 2 is the color LSB (bit 0)

15.3 Common mask

All planes shall use the same mask pattern.

These rules are decoder-relevant because a decoder that assumes QR-style variable BYTE
count-field widths, a different plane significance order, or independent per-plane masks
would not correctly interpret a conforming HCC2D symbol.

16. Encoding Procedure

A conforming HCC2D encoding procedure shall perform the following steps:

1. Validate inputs.
2. Select symbol family (hcc2d4 or hcc2d8).
3. Select error-correction level (L/M/Q/H).

4. Choose version: use the explicitly specified version if it fits; otherwise, when
automatic selection is used, choose the smallest fitting version.

5. Build logical payload bitstream: 0100 || byte count 16 || payload bytes
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11.
12.

13.
14.

15.
16.

. Determine family-specific capacity and block layout from the explicit HCC2D table for

the chosen mode, version, and level.

. Apply termination and pad bytes.

. Generate parity and interleave codewords using the reused error-correction

structure.

. Split the final bitstream into 2 or 3 planes by strided extraction.
10.

Select one common mask index: for HCC2D modes, evaluate penalties using inverted
plane O only.

Build one inner matrix per plane using the common version, EC level, and mask.
Render data modules:

o HCC2D4: color index from 2 plane bits

o HCC2DS8: color index from 3 plane bits

Render function modules as black/white from plane 0.

Add the exact one-module Color Palette Pattern border using the coordinate formulas
in section 13.

Add white quiet zone.

Rasterize modules into pixels if a raster image output is needed.

The order of operations matters. In particular:

error correction and interleaving occur before plane extraction
mask selection occurs once and is shared by all planes
inner-matrix construction occurs before the Color Palette Pattern border is added

the quiet zone is outside the full HCC2D symbol and is not part of the logical payload

structure

17. HCC2DF Payload Wrapper

This section does not define the HCC2D code itself.

It defines an optional payload-wrapper format, HCC2DF, that may be used before HCC2D

symbol encoding when the application wants to carry a filename together with file
content. When used, the HCC2DF byte stream becomes the payload defined in sections 3,

6, and 16 of this specification.

HCC2DF is an application-level wrapper layered on top of HCC2D payload bytes. It is not

part of the HCC2D symbol geometry or color logic.

17.1 HCC2DF byte layout
The HCC2DF payload bytes are:
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1. ASCII magic: "HCC2DF" — 6 bytes
2. wrapper version byte: 0x01
3. compression flag byte:

o 0x00 = raw content

o 0x01 = zlib-compressed content

4. filename length: 1 byte
5. filename bytes: UTF-8, exactly filename length bytes

6. content bytes: raw file bytes or compressed file bytes

No checksum field, footer, or nested metadata structure is defined by this wrapper.

17.2 Filename constraints

» filename shall be non-empty
» filename shall be at most 127 UTF-8 bytes
» filename shall not contain /

o filename shall not contain \

17.3 Compression rule

If compression is attempted, the content is compressed using zlib compress2(...,
Z DEFAULT COMPRESSION) .

Compression should be used only if all of the following are true:

« compression succeeds
» original file size is at least 128 bytes

« compressed size is strictly less than 90% of original size
Otherwise raw file bytes should be stored and the compression flag should be 0x00.

The 128-byte minimum reflects the fixed overhead that zlib compression always
introduces. The zlib wrapper alone adds 6 bytes (2-byte header + 4-byte Adler-32
checksum). On top of that, deflate block headers add further overhead: a stored block
adds 5 bytes, and a dynamic Huffman block adds the code table description, which can be
20-50 bytes for small inputs — giving a realistic total overhead of around 36 bytes. To see
why 128 bytes is the right threshold, consider the two cases:

o 64-byte input: budget to pass 90% rule = 64 x 0.9 — 36 = 21.6 bytes left for actual
data — the content would need to compress to ~34%, achievable only for highly

repetitive sequences.

« 128-byte input: budget = 128 x 0.9 — 36 = 79 bytes left for actual data — the
content would need to compress to ~62%, which is realistic for typical text, JSON, or
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URLs.

Below 128 bytes the overhead consumes so much of the available budget that

compression is unlikely to produce a meaningful result for any real-world payload.

This rule prefers compression only when it gives a clear size benefit. Implementations
may use a different threshold (e.g. 95%) but this is not recommended: a higher threshold
means compressing data that saves only a few percent of space, which is not a
meaningful benefit — storing the raw bytes is simpler and the result may be practically
almost the same size. In any case, implementations that deviate from this
recommendation will still produce codes decodable by the official HCC2D Decoder, as
long as the compression flag and the content remain coherent: if the flag is 0x01, the
content shall be valid zlib-compressed data; if the flag is 0x00, the content shall be the
raw bytes.

17.4 Scope relationship to HCC2D

HCC2DF is an optional wrapper carried inside HCC2D payload bytes. It is not part of the
HCC2D code structure, color encoding, codeword organization, or symbol geometry.

18. HCC2DST Streaming Transfer Protocol

HCC2DST is an application-level protocol for transferring a single file across multiple
HCC2D symbols. Each symbol carries one Reed-Solomon-coded shard of the file, wrapped
in an HCC2DF container (§17). HCC2DST is optional and does not affect code structure,
color encoding, codeword organization, or symbol geometry.

Full technical details of this protocol will be described in a future version of this
specification.

19. Implementation Recommendations

The following are advisory recommendations for implementors. They are not normative
requirements of this specification. Throughout this specification, normative requirements
are expressed using "shall" and "shall not", advisory recommendations using "should" and
"should not", and permitted options using "may".

Recommended error-correction level: For HCC2D codes, levels Q or M should be
used. Level L should not be used for general use. Level H provides maximum robustness
at the cost of significantly reduced payload capacity.

Recommended mode: For production use, hcc2d4 should be used. hcc2d8 offers
greater payload capacity but requires more chromatically consistent display and scanning

conditions.
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Print and production quality: For printed production-use codes:

A lossless output format (PNG, SVG, or PDF) should be used. Lossy formats such as
JPEG introduce compression artifacts that corrupt module colors.

Each module should be rendered as a solid color block; halftoning should not be used.
The aspect ratio should not be stretched, squeezed, or distorted.

Blur, antialiasing, and resampling should not be applied after rasterization.

The module size should be at least 0.5 mm (GS1 target X-dimension for QR Code), or
preferably around 1 mm for improved reliability. Smaller modules reduce color
differentiation during decoding.

20. Explicit HCC2D4 Parameter Table

The following values are the HCC2D4 version parameters. They are the complete
HCC2D4 totals and block layouts.

Ta

ble field meanings:

vn: HCC2D version number.

dim: inner symbol dimension in modules, excluding the one-module HCC2D Color
Palette Pattern border.

align: alignment-pattern center coordinates on the inner grid. An empty list means
that no alignment patterns are present.

L, M, Q, H: error-correction levels.

total : total number of codewords in the symbol for that version and error-correction
level.

data: total number of data codewords in the symbol for that version and error-
correction level.

ec : total number of error-correction codewords in the symbol for that version and
error-correction level.

ecpb : error-correction codewords per block.

blocks=a x b: a Reed-Solomon blocks, each carrying b data codewords and ecpb
error-correction codewords.

blocks=a x b, ¢ x d: two block groups; the first has a blocks of b data codewords
each, and the second has ¢ blocks of d data codewords each. Every block in both
groups carries the same ecpb error-correction codewords.

Worked example:

HC

V1 dim=21 align=[]
L: total=52 data=38 ec=14 ecpb=7 blocks=2 x 19
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means:

e version 1

e inner grid 21 x 21

« no alignment patterns

» at error-correction level L

o 52 total codewords in the symbol
» 38 data codewords

e 14 error-correction codewords

2 Reed-Solomon blocks

each block contains 19 data codewords and 7 error-correction codewords

The HCC2D8 table below uses exactly the same field meanings.
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Vn

Vi1

V2

V3

V4

V5

V6

V7
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dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

L

Flm|lo|lz|r|@m|lo|lz|lrlz|lolz|r|lz|lolz|r|Z|lo] =

Tz O Z

total

52

52

52

52

88

88

88

88

140

140

140

140

200

200

200

200

268

268

268

268

344

344

344

344

392

392

data

38

32

26

18

68

56

44

32

110

88

68

o7

160

128

96

72

216

172

124

92

272

216

152

120

312

248

Table 5 — HCC2D4 Version Parameters

ec

14

20

26

34

20

32

44

56

30

2

72

88

40

72

104

128

52

96

144

176

72

128

192

224

80

144

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
2x19
2 X 16
2% 13
2x9
2 x 34
2 %X 28
2 x 22
2 x 16
2 X 55
2 x 44
4 x 17
4 x 13
2 x 80
4 x 32
4 x 24
8x9
2 x 108
4 x 43
4 x 15,4 x 16
4x11,4x 12
4 x 68
8 x 27
8 x 19
8 x 15
4 x 78

8 x 31
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Vn

V8

V9

V10

V11l

V12

V13

V14
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dim

49

53

57

61

65

69

73

align

6, 24, 42

6, 26, 46

6, 28, 50

6, 30, 54

6, 32, 58

6, 34, 62

6, 26, 46, 66

EC

T

nlo|lz|r|lm|lolz|r|lm|lo|z|lr|z|lo|z|lr|lo|lo|lz|lPr|lm|lolz]|r

=

total

392

392

484

484

484

484

584

584

584

584

692

692

692

692

808

808

808

808

932

932

932

932

1064

1064

1064

1064

1162

data

176

132

388

308

220

172

464

364

264

200

548

432

308

244

648

508

360

280

740

580

412

316

856

668

488

360

922

ec

216

260

96

176

264

312

120

220

320

384

144

260

384

448

160

300

448

528

192

352

520

616

208

396

576

704

240

ecpb
18
26
24
22
22
26
30
22
20
24
18
26
24
28
20
30
28
24
24
22
26
28
26
22
24
22

30

blocks

4x14,8x15
8 x13,2x14
4 x 97

4 x 38,4 x 39
8 x 18,4 x 19
8 x 14,4 x 15
4 x 116

6 x 36,4 x 37
8 x 16,8 x 17
8 x12,8 x 13
4 X 68,4 x 69
8 x 43,2 x 44
12 x 19,4 x 20
12 x 15,4 x 16
8 x 81

2 x 50,8 x 51
8 x 22,8 x 23
6 x 12,16 x 13
4 x92,4 x93
12 x 36, 4 x 37
8 x 20,12 x 21
14 x 14,8 x 15
8 x 107

16 x 37,2 x 38
16 x 20, 8 x 21

24 x 11,8 x 12

6 x115,2 x 116
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Vn

V15

V16

V17

V18

V19

V20

dim

77

81

85

89

93

97

align

6, 26, 48, 70

6, 26, 50, 74

6, 30, 54, 78

6, 30, 56, 82

6, 30, 58, 86

6, 34, 62, 90
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=

total

1162

1162

1162

1310

1310

1310

1310

1466

1466

1466

1466

1630

1630

1630

1630

1802

1802

1802

1802

1982

1982

1982

1982

2170

2170

data

730

522

394

1046

830

590

446

1178

906

650

506

1294

1014

734

566

1442

1126

794

626

1590

1254

890

682

1722

1338

ec

432

640

768

264

480

720

864

288

560

816

960

336

616

896

1064

360

676

1008

1176

392

728

1092

1300

448

832

ecpb
24
20
24
22
24
30
24
24
28
24
30

28

28
28
28

30

26
28
28
28
26
26
26

28

26

blocks

8 x 40, 10 x 41

22 x 16,10 x 17

22 x 12,10 x 13

10 x 87,2 x 88

10 x 41, 10 x 42

10 x 24, 14 x 25

22 x 12,14 x 13

10 x 98, 2 x 99
14 x 45, 6 x 46
30 x 19,4 x 20
6 x 15,26 x 16

2 x 107,10 x
108

20 x 46, 2 x 47
2 x 22,30 x 23
4 x 14, 34 x 15

10 x 120, 2 x
121

18 x 43, 8 x 44
34 x 22,2 x 23

4 x 14, 38 x 15

6 x113,8 x 114

6 x 44, 22 x 45

34 x 21,8 x 22

18 x 13, 32 x 14

6 x 107, 10 x
108

6 x 41, 26 x 42
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Vn dim align

v21 101 @ 6, 28, 50, 72, 94

V22 105 @ 6, 26, 50, 74, 98

v23 109 @ 6, 30, 54, 78, 102

V24 113 @ 6, 28, 54, 80, 106

V25 117 | 6, 32, 58, 84, 110

V26 121 | 6, 30, 58, 86, 114
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EC

T

T o 2 HoT oz oz oo 2

[

T

o 2

=

total

2170

2170

2312

2312

2312

2312

2516

2516

2516

2516

2728

2728

2728

2728

2948

2948

2948

2948

3176

3176

3176

3176

3412

3412

data

970

770

1864

1428

1024

812

2012

1564

1136

884

2188

1720

1228

928

2348

1828

1328

1028

2552

2000

1436

1076

2740

2124

ec

1200

1400

448

884

1288

1500

504

952

1380

1632

540

1008

1500

1800

600

1120

1620

1920

624

1176

1740

2100

672

1288

ecpb
30
28
28
26
28
30

28

28
30
24

30

28
30
30

30

28
30
30

26

28
30
30

28

28

blocks

30 x 24,10 x 25
30 x 15,20 x 16
8 x116,8 x 117
34 x 42

34 x 22,12 x 23
38 x 16, 12 x 17

4 x 111, 14 x
112

34 x 46
14 x 24, 32 x 25
68 x 13

8 x 121,10 x
122

8 x 47,28 x 48
22 x 24,28 x 25
32 x 15,28 x 16

12 x 117, 8 x
118

12 x 45, 28 x 46
22 x 24,32 x 25
60 x 16,4 x 17

16 x 106, 8 x
107

16 x 47, 26 x 48
14 x 24,44 x 25
44 x 15, 26 x 16

20 x 114, 4 x
115

38 x 46, 8 x 47

35



Vn dim align

V27 125 @ 6, 34,62, 90, 118

v28 129 | 6, 26, 50, 74, 98, 122

V29 133 | 6, 30, 54, 78, 102, 126

V30 137 | 6,26, 52,78, 104, 130

V31 141 | o6, 30, 56, 82,108, 134

V32 145 @ 6, 34,60, 86,112, 138
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T

o 2 T oz Flml ol = Flm ol = T o 2

=

total

3412

3412

3656

3656

3656

3656

3842

3842

3842

3842

4102

4102

4102

4102

4370

4370

4370

4370

4646

4646

4646

4646

4930

4930

data

1508

1192

2936

2256

1616

1256

3062

2386

1742

1322

3262

2534

1822

1402

3470

2746

1970

1490

3686

2910

2066

1586

3910

3082

ec

1904

2220

720

1400

2040

2400

780

1456

2100

2520

840

1568

2280

2700

900

1624

2400

2880

960

1736

2580

3060

1020

1848

ecpb
28
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30
30

28

blocks
56 x 22,12 x 23
66 X 16,8 x 17

16 x 122, 8 X
123

44 x 45, 6 X 46
16 x 23,52 x 24
24 x 15,56 x 16

6 x 117,20 x
118

6 X 45,46 x 46
8 X 24,62 X 25
22 x 15,62 x 16

14 x 116, 14 X
117

42 x 45, 14 x 46
2 X 23,74 x 24
38 x 15, 52 x 16

10 x 115, 20 X
116

38 x 47,20 x 48
30 x 24, 50 x 25
46 x 15, 50 x 16

26 x 115, 6 x
116

4 x 46, 58 x 47
84 x 24,2 x 25
46 x 15,56 x 16
34 x 115

20 x 46, 46 x 47
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Vn

V33

V34

V35

V36

V37

V38

dim

149

153

157

161

165

169

align

6, 30, 58, 86, 114, 142

6, 34, 62, 90, 118, 146

6, 30, 54, 78, 102, 126,
150

6, 24, 50, 76, 102, 128,
154

6, 28, 54, 80, 106, 132,
158

6, 32, 58, 84, 110, 136,
162
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T

o 2 T o = Flm| ol = Flm ol = oo 2

=

total

4930

4930

5222

5222

5222

5222

5522

5522

5522

5522

5752

5752

5752

5752

6068

6068

6068

6068

6392

6392

6392

6392

6724

data

2230

1690

4142

3262

2342

1802

4382

3450

2462

1922

4612

3624

2572

1972

4868

3828

2708

2108

5132

3984

2852

2192

5404

ec

2700

3240

1080

1960

2880

3420

1140

2072

3060

3600

1140

2128

3180

3780

1200

2240

3360

3960

1260

2408

3540

4200

1320

ecpb
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

blocks
20 x 24, 70 x 25
38 x 15, 70 x 16

34 x 115, 2 x
116

28 x 46,42 x 47
58 x 24, 38 x 25
22 x 15,92 x 16

26 x 115,12 x
116

28 x 46, 46 x 47
88 x 24,14 x 25
118 x 16,2 x 17

24 x 121, 14 x
122

24 x 47,52 x 48
78 x 24, 28 x 25
44 x 15, 82 x 16

12 x 121, 28 x
122

12 x 47, 68 x 48
92 x 24,20 x 25
4 x 15,128 x 16

34 x 122, 8 x
123

58 x 46, 28 x 47
98 x 24, 20 x 25
48 x 15,92 x 16

8 x 122, 36 X
123

37



Vn dim align

V39 173 @ 6, 26, 54, 82, 110, 138,
166

v40 177 | 6, 30, 58, 86, 114, 142,

170

T O 2

[

total

6724

6724

6724

7064

7064

7064

7064

7412

7412

7412

7412

data

4204

3004

2284

5624

4432

3164

2444

5912

4668

3332

2552

ec

2520

3720

4440

1440

2632

3900

4620

1500

2744

4080

4860

ecpb
28
30
30

30

28
30

30

30

28
30

30

blocks

26 x 46, 64 x 47
96 x 24, 28 x 25
84 x 15, 64 x 16

40 x 117, 8 x
118

80 x 47,14 x 48

86 x 24,44 x 25

20 x 15, 134 x
16

38 x 118, 12 x
119

36 x 47, 62 x 48
68 x 24, 68 x 25

40 x 15, 122 x
16

Parameters derived from QR Code (ISO/IEC 18004:2006) by applying the HCC2D color

encoding multiplier.

21. Explicit HCC2D8 Parameter Table

The following values are the HCC2D8 version parameters. They are the complete

HCC2D8 totals and block layouts.
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Vn

Vi1

V2

V3

V4

V5

V6

V7

HCC2D Code Specification — Version 0.9.0

dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

Flomlo|lz|lr|Z|lo|lz|r|lm|lo|lz|lr|lom|lolz|r|lo|lo|l 2|

o | o | =2

total

78

78

78

78

132

132

132

132

210

210

210

210

300

300

300

300

402

402

402

402

516

516

516

516

588

588

data

57

48

39

27

102

84

66

48

165

132

102

78

240

192

144

108

324

258

186

138

408

324

228

180

468

372

Table 6 — HCC2D8 Version Parameters

ec

21

30

39

51

30

48

66

84

45

78

108

132

60

108

156

192

78

144

216

264

108

192

288

336

120

216

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
3x19
3 x16
3x13
3x9
3 x 34
3 x 28
3 x 22
3x16
3 x 55
3 x 44
6 x 17
6 x 13
3 x 80
6 x 32
6 x 24
12 x9
3 x 108
6 x 43
6 x 15,6 x 16
6x11,6 x 12
6 x 68
12 x 27
12 x 19
12 x 15
6 x 78

12 x 31

39



Vn dim align

V8 49 6, 24, 42

V9 53 6, 26, 46

VvVio 57 6, 28, 50

Vil 61 6, 30, 54

V12 65 6, 32, 58

Vi3 69 6, 34, 62

HCC2D Code Specification — Version 0.9.0

EC

ag

- T QO Z -

=

- T QO Z —

=

total

588

588

726

726

726

726

876

876

876

876

1038

1038

1038

1038

1212

1212

1212

1212

1398

1398

1398

1398

1596

1596

data

264

198

582

462

330

258

696

546

396

300

822

6438

462

366

972

762

540

420

1110

870

618

474

1284

1002

ec

324

390

144

264

396

468

180

330

480

576

216

390

576

672

240

450

672

792

288

528

780

924

312

594

ecpb
18
26
24
22
22
26
30
22

20

24

18
26
24
28
20
30

28

24
24
22

26

28

26

22

blocks
6 x 14,12 x 15
12 x 13,3 x 14
6 x 97
6 x 38,6 x 39
12 x 18,6 x 19

12 x 14,6 x 15

6 x 116

9 x 36,6 x 37
12 x 16, 12 x
17

12 x 12,12 x
13

6 X 68, 6 X 69

12 x 43, 3 x 44
18 x 19, 6 x 20
18 x 15,6 x 16
12 x 81

3 x 50,12 x 51

12 x 22,12 x
23

9x 12,24 x 13
6 X 92,6 X 93
18 x 36, 6 x 37

12 x 20, 18 x
21

21 x 14,12 x
15

12 x 107

24 x 37,3 x 38
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Vn dim align

vi4 73 6, 26, 46, 66

V15 77 6, 26, 48, 70

Vie 81 6, 26, 50, 74

V17 85 6, 30, 54, 78

V18 89 6, 30, 56, 82
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oo 2 FlT o 2| F

—

total

1596

1596

1743

1743

1743

1743

1965

1965

1965

1965

2199

2199

2199

2199

2445

2445

2445

2445

2703

data

732

540

1383

1095

783

591

1569

1245

885

669

1767

1359

975

759

1941

1521

1101

849

2163

ec

864

1056

360

6438

960

1152

396

720

1080

1296

432

840

1224

1440

504

924

1344

1596

540

ecpb

24

22

30

24

20

24

22

24

30

24

24
28
24
30

28

28
28
28

30

blocks

24 x 20,12 x
21

36 x 11, 12 x
12

9 x 115, 3 x
116

12 x 40, 15 X
41

33 x 16, 15 X
17

33 x 12,15 x
13

15 x 87,3 x 88

15 x 41, 15 x
42

15 x 24, 21 x
25

33 x 12, 21 x
13

15 x 98,3 x 99
21 x 45,9 x 46
45 x 19, 6 x 20
9 x 15,39 x 16

3 x 107, 15 x
108

30 x 46, 3 x 47
3 x 22,45 x 23
6 x 14, 51 x 15

15 x 120, 3 x
121
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Vn dim align

V19 93 6, 30, 58, 86

V20 97 6, 34, 62, 90

V21 101 | 6, 28, 50, 72, 94

v22 105 @ 6, 26, 50, 74, 98
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EC

total

2703

2703

2703

2973

2973

2973

2973

3255

3255

3255

3255

3468

3468

3468

3468

3774

3774

3774

3774

data

1689

1191

939

2385

1881

1335

1023

2583

2007

1455

1155

2796

2142

1536

1218

3018

2346

1704

1326

ec

1014

1512

1764

588

1092

1638

1950

672

1248

1800

2100

672

1326

1932

2250

756

1428

2070

2448

ecpb

26

28
28

28

26

26

26

28

26

30

28

28

26

28

30

28

28

30

24

blocks

27 x 43,12 x
44

51 x 22,3 x 23
6 X 14,57 x 15

9x 113,12 x
114

9 x 44, 33 x 45

51 x 21,12 x
22

27 x 13, 48 x
14

9 x 107, 15 x
108

9 x 41, 39 x 42

45 x 24,15 x
25

45 x 15, 30 x
16

12 x 116, 12 X
117

51 x 42

51 x 22,18 x
23

57 x 16, 18 x
17

6 x 111, 21 x
112

51 x 46

21 x 24,48 x
25

102 x 13

42



Vn dim align

V23 109 | 6, 30, 54, 78, 102

V24 113 | 6, 28, 54, 80, 106

V25 117 | 6, 32, 58, 84, 110

V26 121 | 6, 30, 58, 86, 114

V27 125 @ 6, 34,62, 90,118
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total

4092

4092

4092

4092

44272

4422

4422

44272

4764

4764

4764

4764

5118

5118

5118

5118

5484

data

3282

2580

1842

1392

3522

2742

1992

1542

3828

3000

2154

1614

4110

3186

2262

1788

4404

ec

810

1512

2250

2700

900

1680

2430

2880

936

1764

2610

3150

1008

1932

2856

3330

1080

ecpb

30

28

30

30

30

28

30

30

26

28

30

30

28

28

28

30

30

blocks

12 x 121, 15 x
122

12 x 47, 42 x
48

33 x 24, 42 x
25

48 x 15, 42 X
16

18 x 117,12 x
118

18 x 45, 42 x
46

33 x 24, 48 X
25

90 x 16,6 x 17

24 x 106, 12 x
107

24 x 47, 39 x

48

21 x 24, 66 x

25

66 x 15, 39 x

16

30 x 114, 6 x

115

57 x 46, 12 X

47

84 x 22,18 x

23

99 x 16, 12 x

17

24 x 122,12 x
123

43



Vn dim align

v28 129 @ 6, 26, 50, 74, 98, 122

V29 133 @ 6, 30, 54, 78, 102, 126

V30 137 @ 6, 26,52, 78, 104, 130

V31 141 | 6, 30, 56, 82,108, 134
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total

5484

5484

5484

5763

5763

5763

5763

6153

6153

6153

6153

6555

6555

6555

6555

6969

6969

data

3384

2424

1884

4593

3579

2613

1983

4893

3801

2733

2103

5205

4119

2955

2235

5529

4365

ec

2100

3060

3600

1170

2184

3150

3780

1260

2352

3420

4050

1350

2436

3600

4320

1440

2604

ecpb
28

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

blocks
66 x 45, 9 x 46

24 x 23,78 x
24

36 x 15, 84 X
16

9x 117,30 x
118

9 x 45, 69 x 46

12 x 24, 93 x
25

33 x 15, 93 x
16

21 x 116, 21 x
117

63 x 45, 21 X%
46

3 x 23,111 x
24

57 x 15, 78 x
16

15 x 115, 30 %
116

57 x 47, 30 x
48

45 x 24, 75 x
25

69 x 15, 75 %
16

39 x 115, 9 x
116

6 X 46, 87 x 47
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Vn dim align

V32 145 @ 6, 34,60, 86, 112, 138

V33 149 @ 6, 30, 58, 86, 114, 142

V34 153 @ 6, 34, 62, 90, 118, 146

V35 157 | 6, 30, 54, 78, 102,
126, 150
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total

6969

6969

7395

7395

7395

7395

7833

7833

7833

7833

8283

8283

8283

8283

8628

8628

8628

data

3099

2379

5865

4623

3345

2535

6213

4893

3513

2703

6573

5175

3693

2883

6918

5436

3858

ec

3870

4590

1530

2772

4050

4860

1620

2940

4320

5130

1710

3108

4590

5400

1710

3192

4770

ecpb

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

126 x 24, 3 x

25

69 x 15, 84 x

16

51 x 115

30 x 46, 69 x

47

30 x 24, 105 x
25

57 x 15, 105 x
16

51 x 115, 3 x

116

42 x 46, 63 X

47

87 x 24, 57 x

25

33 x 15, 138 x
16

39 x 115, 18 x
116

42 x 46, 69 X

47

132 x 24, 21 x
25

177 x 16, 3 X
17

36 x 121, 21 X
122

36 x 47,78 x
48

117 x 24, 42 X
25
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Vn dim align

V36 161 | 6, 24, 50, 76, 102,
128, 154

V37 165 @ 6, 28, 54, 80, 106,
132, 158

V38 169 @ 6, 32, 58, 84, 110,
136, 162

V39 173 | 6, 26, 54, 82, 110,
138, 166
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total

8628

9102

9102

9102

9102

9588

9588

9588

9588

10086

10086

10086

10086

10596

10596

10596

data

2958

7302

5742

4062

3162

7698

5976

4278

3288

8106

6306

4506

3426

8436

6648

4746

ec

5670

1800

3360

5040

5940

1890

3612

5310

6300

1980

3780

5580

6660

2160

3948

5850

ecpb

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

66 x 15, 123 x
16

18 x 121, 42 x
122

18 x 47, 102 X%
48
138 x 24, 30 x
25
6 X 15,192 x
16
51 x 122,12 x
123
87 x 46, 42 X
47
147 x 24, 30 x
25
72 x 15, 138 x
16
12 x 122, 54 %
123
39 x 46, 96 x
47
144 x 24, 42 X%
25
126 x 15, 96 X%
16
60 x 117, 12 x
118
120 x 47, 21 x
48
129 x 24, 66 X
25
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Vn dim align EC total data ec ecpb blocks

H 10596 3666 6930 30 30 x 15, 201 x

16
v40 177 | 6, 30, 58, 86, 114, L 11118 8868 2250 30 57 x 118, 18 x
142,170 119

M 11118 7002 4116 28 54 x 47,93 x
48

Q 11118 4998 6120 30 102 x 24, 102 x
25

H 11118 3828 7290 30 60 x 15, 183 x
16

Parameters derived from QR Code (ISO/IEC 18004:2006) by applying the HCC2D color
encoding multiplier.

22. Publishing Note

This specification intentionally does not republish finder-pattern, alignment-pattern,
timing-pattern, error-correction, or mask-rule content associated with QR Code. For
reused parts, it states only that they follow the same structures used by QR Code, or
ISO/IEC 18004:2006-compatible structures, and then fully specifies the HCC2D-specific
parts and HCC2D parameter tables.

Accordingly, this document should be read as:

» complete for HCC2D-specific behavior
« intentionally non-exhaustive to avoid republishing QR Code component information

» normative together with the QR Code specification, for the definition of the QR Code
components reused by HCC2D

Annex A — Illustrative Examples

The following symbols are HCC2D-compliant barcodes generated according to this
specification. Each symbol is scannable with the official HCC2D Decoder app. The figures
are rendered at 0.80 mm per module. This corresponds to the physical size on the printed
page when the PDF version of this specification is printed at 100% scale on paper.
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Figure 1 — HCC2D4, Figure 2 — HCC2D4, Figure 3 — HCC2D8, Figure 4 — HCC2D8,

Color Palette Model 1 Color Palette Model 2 Color Palette Model 1 Color Palette Model 2
(Screen), EC level Q, (Print), EC level Q, (Screen), EC level Q, (Print), EC level Q,
version 4, 79 bytes, byte version 4, 78 bytes, byte version 3, 79 bytes, byte version 3, 78 bytes, byte
mode, uncompressed mode, uncompressed mode, uncompressed mode, uncompressed

The following symbols encode Tintern Abbey by William Wordsworth (6,900 bytes, zlib-
compressed HCC2DF container), demonstrating HCC2D capacity for long-form text.

f .‘T : ':E“'::l-.li':,#'- P ea
A= T L A e el
e '|::.'1_"""- = :E";.'..-:.. .

Figure 5 — HCC2D4, Color Palette Model 1 (Screen), EC level M, version 34, raw text 6,900
bytes, zlib 3,283 bytes, HCC2DF header 37 bytes, HCC2DF total 3,320 bytes. Reliably decoding
a high-version HCC2D code such as version 34 requires a camera of at least 12 megapixels with

autofocus, available on the majority of medium to high-end smartphones.
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Figure 6 — HCC2D4, Color Palette Model 2 (Print), EC level M, version 34, raw text 6,900
bytes, zlib 3,283 bytes, HCC2DF header 37 bytes, HCC2DF total 3,320 bytes. Reliably decoding

a high-version HCC2D code such as version 34 requires a camera of at least 12 megapixels with

autofocus, available on the majority of medium to high-end smartphones.
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Figure 7 — HCC2D8, Color Palette Model 1 (Screen), EC level M, version 27,
raw text 6,900 bytes, zlib 3,283 bytes, HCC2DF header 37 bytes, HCC2DF total
3,320 bytes. Reliably decoding a high-version HCC2D code such as version 27
requires a camera of at least 12 megapixels with autofocus, available on the
majority of medium to high-end smartphones.
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Figure 8 — HCC2D8, Color Palette Model 2 (Print), EC level M, version 27, raw
text 6,900 bytes, zlib 3,283 bytes, HCC2DF header 37 bytes, HCC2DF total
3,320 bytes. Reliably decoding a high-version HCC2D code such as version 27
requires a camera of at least 12 megapixels with autofocus, available on the
majority of medium to high-end smartphones.

— End of Specification —
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ESPANOL

HCC2D

Especificacion del codigo HCC2D

Version 0.9.0 — Borrador

Ultima actualizacién: 5 de julio de 2026

Origen y publicaciones

El formato de cédigo de barras de color HCC2D se originé en la tesis de Laurea
Specialistica en Ingenieria Informatica de Marco Querini (A.A. 2009/2010), defendida el
23 de julio de 2010, Analisi e progettazione di codici bidimensionali ad alta capacita.
Sviluppo del lettore per gli ambienti desktop e mobile (Andlisis y disefio de codigos
bidimensionales de alta capacidad. Desarrollo del lector para entornos de escritorio y
moaviles). Durante la tesis se desarrollé un prototipo para Android 1.6, en las
primerisimas etapas de difusién del sistema operativo Android.

Esta especificacion es totalmente compatible con los codigos generados originalmente segun la
descripcion de la tesis de 2010, antes de que el formato recibiera el nombre HCC2D.

Las publicaciones en congresos relacionadas con este formato aparecieron en septiembre
de 2010 y septiembre de 2013 (respectivamente, “High capacity colored two dimensional
codes” y “Color classifiers for 2D color barcodes”); los articulos de revista que se
enumeran a continuacién son versiones ampliadas y revisadas por pares de esas
publicaciones en congresos.

El nombre «<HCC2D» fue introducido, y el formato fue posteriormente descrito y sus
propiedades analizadas con mayor profundidad, en las publicaciones previas en
congresos y en las siguientes publicaciones cientificas revisadas por pares:

¢ Querini, M. e Italiano, G. F. (2014). Reliability and Data Density in High Capacity Color
Barcodes. Numero especial de la revista Computer Science and Information Systems (ComSIS),
11(4), 1595-1615.

e Querini, M., Grillo, A., Lentini, A. e Italiano, G. F. (2011). 2D Color Barcodes for Mobile Phones.
Numero especial del International Journal of Computer Science & Applications (IJCSA), 8(1),
136-155.

Este documento es una especificacion técnica autonoma del formato HCC2D.
Este documento de especificacion fue escrito por Marco Querini.

Esta especificacion puede cambiar antes de la version 1.0.
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Licencia y derechos de autor

Copyright © 2010-2026 Marco Querini. Todos los derechos reservados.

Esta obra estd licenciada bajo una Licencia Creative Commons Atribucion-SinDerivadas
4.0 Internacional (CC BY-ND 4.0).

Para ver una copia de esta licencia, visita: https://creativecommons.org/licenses/by-
nd/4.0/

Eres libre de compartir, copiar y redistribuir este documento de especificacion en
cualquier medio o formato, para cualquier propédsito, incluso comercialmente, siempre
que des el crédito apropiado al autor original y no distribuyas versiones modificadas del
texto. La implementacion de software, hardware o sistemas que cumplan con los
requisitos técnicos definidos en esta especificacion estd completamente permitida y no

constituye una obra derivada de este documento.

Esta especificacion se publica abiertamente. Las implementaciones oficiales de software
HCC2D se distribuyen bajo términos propietarios separados.

Esta especificacion se proporciona "tal cual", sin garantia de ningun tipo. El autor no
ofrece ninguna declaracién ni garantia respecto a la exactitud, integridad o idoneidad
para un fin determinado de la informacion aqui contenida.

HCC2D™ es una marca no registrada.
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Introduccion

HCC2D es un formato de cddigo de barras bidimensional a color. Reutiliza la estructura
de matriz cuadrada del codigo QR Code mientras define sus propias reglas especificas de
HCC2D para la codificacion de color, el enmarcado de carga util, la seméantica del borde
del simbolo, las capacidades de versiéon y la organizacion de codewords. En particular,
HCC2D reutiliza el finder pattern, el alignment pattern, el timing pattern, la informacién
de formato, la informacion de versién, las mask formulas y el comportamiento de
correccion de errores Reed-Solomon compatible con QR Code / ISO/IEC 18004:2006,
excepto donde esta especificacion define explicitamente un comportamiento diferente.

QR Code es una marca registrada de DENSO WAVE INCORPORATED en Japén y en otros
paises. HCC2D no esta patrocinado, respaldado ni afiliado a DENSO WAVE
INCORPORATED. Los elementos estructurales definidos en QR Code / ISO/IEC
18004:2006 — incluidos los finder patterns, alignment patterns, timing patterns, format
information, version information y masking — se utilizan aqui como elementos de un
estandar técnico publico. Este documento describe inicamente los elementos especificos
de HCC2D del formato y deliberadamente no reitera esos elementos.

HCC2D no es una alternativa al cédigo QR, sino una extension de este. Un decoder
HCC2D también debe ser un lector de cdédigos QR. En términos practicos, un decoder
HCC2D es fundamentalmente un decoder estandar de cédigos QR con funcionalidad
adicional para reconocer y decodificar médulos de colores. Utiliza la fase estandar de
deteccion de QR Code para detectar la estructura del simbolo. Después de la deteccion y
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antes de la decodificacién del payload, el decoder determina si debe seguir la ruta
estandar de decodificacion de QR Code, en la que los modulos se interpretan como
moédulos en blanco y negro, o la ruta de decodificacion HCC2D, en la que los médulos se
interpretan como moédulos de 4 colores o de 8 colores. Esta eleccion se realiza
comprobando si los Color Palette Patterns de HCC2D estan presentes en el perimetro del
simbolo. Si los Color Palette Patterns no estan presentes, el decoder decodifica el simbolo
como un QR Code estandar. Si los Color Palette Patterns estan presentes, el decoder
decodifica el simbolo como un cédigo HCC2D conforme a las reglas de color HCC2D
aplicables. Un encoder HCC2D produce simbolos que comparten la misma base
estructural que el cddigo QR y debe ser capaz de codificar tanto simbolos QR Code como
simbolos HCC2D.

Este documento especifica los formatos de codigo HCC2D de cuatro colores y HCC2D de
ocho colores.

1. Alcance

Este documento cubre:

e hcc2d4: HCC2D de 4 colores
e hcc2d8: HCC2D de 8 colores

Esta especificacion define:

» simbolos cuadrados tnicamente
e versiones 1..40
« niveles de correccién de errores L, M, Q, H

 codificacion de carga util solo en modo byte

Esta especificacién define el enmarcado de carga util HCC2D usando un segmento BYTE.

1.1 Términos y acronimos

Color Palette Pattern: el borde exterior de un cédigo HCC2D que contiene la
secuencia ciclica de colores de la paleta y que sirve como leyenda de colores

EC: correccién de errores

EC level: nivel de correccién de errores

e ECPB: codewords de correccién de errores por bloque
» MSB: bit més significativo

e LSB: bit menos significativo

e RS: Reed-Solomon

e RGB: rojo, verde, azul
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« IS0/IEC: Organizacién Internacional de Normalizacién / Comision Electrotécnica

Internacional
Términos de matriz:

» module: una celda cuadrada logica del simbolo

e inner grid o inner matrix:la matriz NxN reutilizada compatible con QR antes de
afnadir el borde HCC2D

o full symbol: el cuadrado N+2 producido tras anadir el borde HCC2D

o function module: un moédulo que no es de datos perteneciente a las estructuras de
buscador, alineacién, temporizacion, formato o version

» data module: un médulo cuyo estado estd determinado por la carga util codificada y el
flujo de bits de correccion de errores

plane : una matriz binaria extraida del flujo de bits intercalado final

1.2 Estructura de alto nivel

A alto nivel, la codificacion HCC2D procede de la siguiente manera:

1. enmarcar la carga util como un segmento en modo BYTE

2. elegir la version y el nivel de correccién de errores

3. generar las data codewords, las error-correction codewords y el flujo de bits
intercalado final

4. dividir ese flujo de bits final en dos o tres planos binarios

5. construir una matriz interna compatible con QR por plano usando un mask pattern
compartido

6. combinar los bits de plano en indices de color para los moédulos de datos
7. renderizar los modulos de funcién en blanco y negro

8. anadir el borde Color Palette Pattern de HCC2D

HCC2D no ejecuta un proceso de correccién de errores separado por plano. Primero se
produce un flujo de bits combinado, y la extraccién de planos ocurre solo después.

2. Base de conformidad

Una implementacion conforme produce codigos decodificables por el HCC2D Decoder
oficial, disponible en Google Play, Huawei AppGallery y la App Store.

Una implementacién que declare conformidad con esta especificacién debera combinar:

1. una capa especifica de HCC2D definida por este documento; y

2. una capa de codificacién de matriz cuadrada reutilizada cuyo comportamiento sea
compatible con QR Code / ISO/IEC 18004:2006 para todas las partes reutilizadas.
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Para la interoperabilidad con los decodificadores HCC2D existentes, la capa reutilizada
debera proporcionar al menos:

» versiones cuadradas de tipo Model-2 1..40
« niveles de correccién de errores L, M, Q, H
« ubicacion del finder pattern

» ubicacion del alignment pattern a partir de las coordenadas indicadas en las tablas
HCC2D

« ubicacion del timing pattern

» generacion y ubicacion de la informacion de formato

« generacién y ubicacion de la informacion de versiéon donde corresponda
« orden de ubicacion de datos en modo BYTE en la matriz interna

» mask formulas para los mask indices 0..7

» evaluacion de mask penalty compatible con QR Code / ISO/IEC 18004:2006, excepto

por la regla especifica de HCC2D que usa solo el plano 0 invertido en la seccién 10

» generacion de paridad Reed-Solomon e intercalado de codewords compatible con QR

Code / ISO/IEC 18004:2006, excepto por los recuentos totales de codewords y
multiplicidades de bloques especificos de HCC2D definidos en las secciones 20 y 21

Por lo tanto:

» esta especificaciéon no es completamente auténoma

« una implementacion que ya tenga esos comportamientos reutilizados compatibles con
QR Code / ISO/IEC 18004:2006 puede implementar la generacion de simbolos HCC2D

interoperables a partir de esta especificacion

« una implementacion que tenga esta especificacién junto con la especificacion QR

Code para las partes reutilizadas tiene la informacion necesaria para implementar la

generacion de simbolos HCC2D interoperables

En términos practicos, HCC2D no es un sustituto de la construccién de matrices

cuadradas de estilo QR. Es una capa de capacidad de color y enmarcado construida sobre

un simbolo interno reutilizado compatible con QR. Por lo tanto, las diferencias normativas

de HCC2D se concentran en:

« enmarcado de carga util

» capacidades totales de codewords y multiplicidades de bloques

» extraccion de planos de bits e interpretacion de color

« seleccion del input para el algoritmo de data masking: solo el plano 0 invertido
« regla de renderizado de médulos de funcién

o semantica del borde exterior de HCC2D
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Un formato o simbolo solo puede denominarse HCC2D si cumple con esta especificacion.
El uso del nombre HCC2D para describir un formato o simbolo no conforme es enganoso
y no esta autorizado por esta especificacién.

3. Parametros de codificacion

Un proceso de generacién de simbolo HCC2D conforme estd parametrizado por al menos
estos valores 16gicos:

« payload: obligatorio, arreglo de bytes no vacio

e mode: hcc2d4 o hcc2d8

e ec level:unode L, M, Q, H

» version: 0 significa seleccién automatica; de lo contrario 1..40

e scale: pixeles por moédulo para renderizado raster, si se produce salida raster

e quiet zone: moédulos de margen blanco alrededor del simbolo renderizado, si se
produce salida raster

o palette rgb: anulacion RGB opcional

Los primeros cuatro parametros afectan al simbolo HCC2D légico. Los ultimos tres
afectan solo al renderizado visual.

Los valores predeterminados, el comportamiento de la interfaz de usuario y las
convenciones de linea de comandos estan fuera del alcance de esta especificacion.

Notas adicionales sobre parametros:

payload se interpreta estrictamente como bytes crudos

« esta especificacién no define transcodificacion de texto, optimizacién multi-segmento,
modo numérico ni modo alfanumérico

» mode determina el numero de planos y la familia de paleta
» ec level selecciona la fila de tabla normativa dentro de la version elegida

« version controla la capacidad, la dimensién interior, las coordenadas de alineacion y
la estructura de bloques

scale, quiet zone y palette rgb no cambian el flujo de bits légico codificado

4. Geometria del simbolo

Para ambos modos HCC2D, la version v utiliza una cuadricula cuadrada interior de
dimension:

N = 17 + 4*v

Ejemplos:
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e version 1 - 21 x 21
« version 10 - 57 x 57
» version 40 - 177 x 177
La cuadricula interior reutiliza las estructuras de finder pattern, alignment pattern,

timing pattern, informacion de formato e informacién de version que siguen reglas
compatibles con QR Code / ISO/IEC 18004:2006.

HCC2D anade después su propio borde exterior de un médulo en los cuatro lados:

o dimensién interior = N

« dimensiéon completa = N + 2
Este borde exterior especifico de HCC2D es el Color Palette Pattern.
La distincion entre cuadricula interior y simbolo completo es normativa:

» toda la légica de posicionamiento reutilizada compatible con QR opera sobre la matriz

interior N x N
« el Color Palette Pattern de HCC2D se sitiia fuera de esa matriz interior
« el renderizado y la salida raster utilizan la dimensiéon completa N + 2
Por lo tanto, cuando este documento se refiere a patrones de funcion, posicionamiento de

datos, masking o geometria de version, esas reglas se aplican primero a la matriz interior,
y solo después se anade el borde HCC2D.

5. Indices de color y paletas predeterminadas

Esta seccién define el diseno de bits del indice de color para HCC2D4 y HCC2D8, los dos
Modelos de Paleta de Colores estandar (Modelo 1 para visualizacién en pantalla y Modelo
2 para impresién), la clasificacion de los modelos de paleta, y las reglas para la
personalizacion de la paleta.

5.1 HCC2D4 — Paleta de Colores Modelo 1 — Definicion

Los cédigos HCC2D4 con Paleta de Colores Modelo 1 deberdn usar los siguientes colores
para los indices de paleta 0..3. La luminancia es aproximada, calculada como
Y = 0.299R + 0.587G + 0.114B.

HCC2D Code Specification — Version 0.9.0 60



Tabla 1 — Paleta de colores HCC2D4, Modelo 1 (Pantalla)

Indice Color RGB

0 negro RGB(0, 0, 0)

1 rojo RGB(220, 0, 0)

2 cian RGB(0, 200, 220)
3 blanco RGB (255, 255, 255)

Disposicion de bits del indice de color:

e bit 1 = plano MSB
e bit 0 = plano LSB

Por lo tanto:

e 00 - 0 -~ negro
e 01 - 1 - rojo
e 10 » 2 - cian

e 11 - 3 - blanco

Luminancia (Y)

~ 0

U

66

= 142

=~ 255

El ordenamiento es l6gico, no meramente visual. El indice 0 es el ancla oscura y el indice

3 es el ancla blanca de la familia de cuatro colores.

5.2 HCC2D8 — Paleta de Colores Modelo 1 — Definicion

Los codigos HCC2D8 con Paleta de Colores Modelo 1 deberan usar los siguientes colores

para los indices de paleta 0..7. La luminancia es aproximada, calculada como

Y = 0.299R + 0.587G + 0.114B.

Tabla 2 — Paleta de colores HCC2D8, Modelo 1 (Pantalla)

Indice Color

0 negro

1 rojo oscuro

2 verde oscuro

3 azul marino oscuro
4 cian claro

5 amarillo claro

6 magenta claro

7 blanco
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RGB(0, 0, 0)
RGB(200, 0, 0)
RGB(0, 130, 0)
RGB(0, 60, 180)
RGB(0, 215, 235)
RGB(255, 220, 50)
RGB(255, 130, 230)

RGB (255, 255, 255)

Luminancia (Y)
=0

= 60

= 76

56

U

~ 153

= 211

U

179

=~ 255
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Disposiciéon de bits del indice de color:

e bit 2 = plano 0 / plano MSB
e bit 1 = plano 1
o bit 0 = plano 2 / plano LSB

Por lo tanto, el indice de color es igual al valor de 3 bits formado por los tres bits de
plano.

Nuevamente, el ordenamiento es légico. El indice 0 es el ancla oscura y el indice 7 es el
ancla blanca de la familia de ocho colores.

5.3 Paleta de Colores Modelo 1 — Justificacion del diseno

Los valores RGB de la Paleta de Colores Modelo 1 (definida en las secciones 5.1 y 5.2)
fueron elegidos deliberadamente para evitar los extremos del gamut sRGB, donde los
perfiles de pantalla y los gamuts hardware divergen maés. El decodificador muestrea el
Color Palette Pattern en tiempo real sobre la pantalla real — que puede ser sRGB, de
gama amplia, AMOLED o LCD, y casi con certeza no esta calibrada. Los valores de canal
proximos a los limites (cercanos a 0 o 255) se reproducen de forma diferente segun el
tipo de pantalla; al limitar los canales activos a 200-220 en lugar de 255, los colores de la
paleta se sitiian en el interior del gamut sSRGB, donde las diferentes pantallas coinciden
de forma mas fiable en el color percibido. Esto reduce la desviacion de color entre

pantallas y mejora la estabilidad del muestreo de colores durante la decodificacién.

Esta eleccién de limitacion de canales RGB también produce una distribucion de
luminancia coherente con el requisito de ordenamiento de la secciéon 5.9. Para HCC2D8
(seccién 5.2), los indices 0-3 (negro, rojo oscuro, verde oscuro, azul marino oscuro) caen
todos por debajo del punto medio de luminancia (Y < 128), mientras que los indices 4-7
(cian claro, amarillo claro, magenta claro, blanco) caen todos por encima (Y > 128). La
diferencia entre el indice 3 (azul marino oscuro, Y = 56) y el indice 4 (cian claro, Y = 153)
es de aproximadamente 97 unidades de luminancia.

La Paleta de Colores Modelo 1 es la linea de base validada para pantallas. No pretende

ser Optima para impresion.

5.4 HCC2D4 — Paleta de Colores Modelo 2 — Definicion

Para HCC2D4, todos los colores intermedios son de un solo canal. El amarillo se excluye
por proporcionar contraste insuficiente con el papel blanco:
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Tabla 3 — Paleta de colores HCC2D4, Modelo 2 (Impresion)

Indice Color RGB Canales de tinta Luminancia (Y)
0 negro RGB(0G, 0, 0) K =0

1 magenta RGB(255, 0, 255) M = 105

2 cian RGB(0, 255, 255) C =179

3 blanco RGB (255, 255, 255) sin tinta (papel) =~ 255

5.5 HCC2D8 — Paleta de Colores Modelo 2 — Definicion

Para HCC2D8, la paleta cubre los tres primarios CMYK de canal nico y sus tres
combinaciones binarias a saturacion completa. No se utiliza ninguna combinacién de tres

canales:
Tabla 4 — Paleta de colores HCC2D8, Modelo 2 (Impresién)

Indice Color RGB Canales de tinta Luminancia (Y)
0 negro RGB(0, 0, 0) K =0
1 azul RGB(0, 0, 255) C + M (100%) = 29
2 rojo RGB(255, 0, 0) M +Y (100%) = 76
3 magenta RGB(255, 0, 255) M = 105
4 verde RGB(0, 255, 0) C+Y (100%) = 150
5 cian RGB(0, 255, 255) C =~ 179
6 amarillo RGB(255, 255, 0) Y =~ 226
7 blanco RGB (255, 255, 255) sin tinta (papel) = 255

5.6 Paleta de Colores Modelo 2 — Justificacion del diseno

La Paleta de Colores Modelo 2 es la paleta optimizada para impresion, definida para
HCC2D4 y HCC2D8. Para la impresion, el problema es diferente al de las pantallas: el
gamut de la tinta, el punto de blanco del papel y las condiciones de iluminacion durante
el escaneo introducen fuentes de variabilidad distintas. La Paleta de Colores Modelo 2 se
basa en el principio de minimizar el nimero de canales de tinta por color de médulo. Los
colores de un solo canal son los mas estables entre impresoras; cada canal adicional
introduce interacciones de ganancia de punto que varian segun la impresora, el papel y la
densidad de tinta.
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Ambas paletas de la Paleta de Colores Modelo 2 cumplen el ordenamiento oscuro/claro de
la seccién 5.9. Para HCC2D8, la separacién es especialmente clara: los indices 0-3
(negro, azul, rojo, magenta) caen todos por debajo del punto medio de luminancia (Y <
128), mientras que los indices 4-7 (verde, cian, amarillo, blanco) caen todos por encima
(Y > 128), con una diferencia de aproximadamente 45 unidades de luminancia entre el
indice 3 (magenta, Y = 105) y el indice 4 (verde, Y = 150).

5.7 Clasificacion de Modelos de Paleta de Colores

Los cédigos HCC2D se clasifican segun su paleta de colores de la siguiente manera. El
numero de modelo es una propiedad de la paleta, no del formato del codigo; el
decodificador es agnéstico a la paleta.

» Paleta de colores Modelo 1: cddigos que usan la paleta predeterminada exacta
definida en las secciones 5.1 y 5.2. Esta es la paleta estandar e interoperable. La
Paleta de colores Modelo 1 ha sido validada para funcionar bien cuando los cédigos se
muestran en pantallas (monitores de ordenador, teléfonos inteligentes y dispositivos
similares). Cualquier implementacién que declare conformidad HCC2D sin mas
calificaciones implica la Paleta de colores Modelo 1.

« Paleta de Colores Modelo 2: cédigos que utilizan la paleta optimizada para
impresion definida en las secciones 5.4 y 5.5, disponible para HCC2D4 y HCC2D8.
Disenada para flujos de trabajo de impresion y escaneo.

« Paleta invalida: una paleta que no tiene negro en el indice 0 o blanco en el tltimo
indice. Los cddigos que usan tal paleta no son codigos HCC2D validos. Los

codificadores conformes deberan rechazar estas configuraciones (ver seccion 5.8).

« Paleta no estandar / experimental: una paleta que mantiene negro en el indice 0 y
blanco en el dltimo indice, pero usa colores intermedios diferentes. Los codigos
producidos con tal paleta pueden o no ser decodificables, dependiendo de cuan
cromaticamente distintos sean los colores elegidos. La implementacion de
codificacion asume la responsabilidad exclusiva de cualquier cédigo que no se pueda
decodificar.

Los numeros de modelo de paleta de colores son asignados exclusivamente por esta
especificacion. En versiones futuras de esta especificacion pueden definirse modelos de
paleta de colores adicionales (Paleta de colores Modelo 3 y sucesivos) a medida que otras
combinaciones de colores sean validadas experimentalmente para funcionar bien en
casos de uso especificos, como la lectura de ordenador a teléfono o de teléfono a teléfono.

Las modificaciones de paleta deberian limitarse a uso experimental. Para uso en
produccion, la Paleta de colores Modelo 1 deberia usarse cuando los cédigos vayan a
mostrarse en pantallas (monitores de ordenador, teléfonos inteligentes y dispositivos
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similares); la Paleta de colores Modelo 2 deberia usarse cuando los cédigos deban

imprimirse.

Las implementaciones que produzcan cédigos con una paleta no estandar deberan
comunicarlo explicitamente a sus usuarios, indicando que los cédigos usan una paleta no
estandar y pueden no ser decodificables por todos los decodificadores HCC2D.

5.8 Anulacion de paleta

La primera entrada de paleta y la tltima son anclas normativas y no deben modificarse:

» para hcc2d4, el indice 6 debe permanecer negro y el indice 3 debe permanecer
blanco

» para hcc2d8, el indice 6 debe permanecer negro y el indice 7 debe permanecer
blanco

Por lo tanto:

e en hcc2d4, solo los indices 1 y 2 pueden personalizarse

e en hcc2ds, solo los indices 1 a 6 pueden personalizarse
Cuando se proporciona una anulacion de paleta:

» el modo de 4 colores requiere exactamente 12 bytes (4 * 3)
» el modo de 8 colores requiere exactamente 24 bytes (8 * 3)

« la disposicion de bytes es la paleta completa en orden de indice de paleta, luego en
orden de componente RGB

» sin embargo, los codificadores conformes deberan rechazar anulaciones cuya primera

entrada no sea negro o cuya ultima entrada no sea blanco

El orden de bytes es por orden de entrada de paleta, luego por orden de componente
RGB:

« HCC2D4: R0 GO BO R1 G1 B1 R2 G2 B2 R3 G3 B3
« HCC2D8: R0 GO BO ... R7 G7 B7

Valores de ancla normativos:

e hcc2d4: RO GO BO 255 255 255

©00YyR3G3 B3

e hcc2d8: RO GO BO = 0 0 0 y R7 G7 B7 = 255 255 255

La légica del simbolo usa solo indices. Los valores RGB personalizados no afectan las
codewords, la construccion del flujo de bits, la seleccion de versién, la mask selection ni

la disposicion de la matriz, pero si afectan la apariencia renderizada.

Equivalentemente, HCC2D determina primero un indice de color ldgico para cada modulo
y solo entonces asigna ese indice a una terna RGB para el renderizado.
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5.9 Ordenamiento de luminancia recomendado para paletas
personalizadas

Esta subseccion es informativa.

Cuando se usa una paleta personalizada, las implementaciones deberian preservar una
mitad inferior mas oscura y una mitad superior mas clara. Esta recomendacién esta
motivada por la mask selection rule de HCC2D definida més adelante en esta
especificacion.

La mask selection de HCC2D no se realiza sobre el simbolo final renderizado en color
completo. En cambio, se realiza sobre un proxy binario derivado de un solo plano de bits:

» solo el plano 0 participa en la mask selection

« para hcc2d4, el plano 0 es el bit mas significativo del color

« para hcc2d8, el plano 0 es el bit mas significativo del color (bit 2)
» ese plano se extrae del flujo de bits entrelazado final

« ese plano se invierte

» las QR-compatible mask penalty rules se evaltian sobre ese proxy invertido de un solo
plano

Por lo tanto, solo un bit por mddulo influye directamente en la mask choice.

Esto tiene una consecuencia practica importante. La mascara se elige usando reglas de
penalizacion binaria al estilo QR, pero el simbolo HCC2D final es un simbolo multicolor.
Para que el proceso de mask selection al estilo QR siga siendo significativo para HCC2D,
el proxy binario utilizado para la mask choice deberia seguir correlacionando
razonablemente bien con la estructura de oscuridad aparente del simbolo renderizado
final.

Esa correlacién mejora cuando los indices de paleta inferiores son mas oscuros y los
indices superiores son mas claros. En esa disposicion, el plano tnico utilizado para la
mask selection ain actia como una aproximacién gruesa util de como se distribuyen las
regiones oscuras versus claras en el simbolo HCC2D final.

Por lo tanto, la personalizaciéon de paleta deberia preservar un ordenamiento de
luminancia renderizada en el que la mitad inferior permanezca mds oscura en general y
la mitad superior mas clara en general, coherente con el ordenamiento de significado

l6gico de los indices de color.
En términos practicos:

« los indices de paleta inferiores deberian corresponder a colores mas oscuros
» los indices de paleta superiores deberian corresponder a colores mas claros

« la primera entrada debera permanecer negra
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» la tultima entrada deberd permanecer blanca
Ordenamiento recomendado para hcc2d4:

« el indice 0 debera ser negro
» el indice 1 deberia ser visualmente mas oscuro que el indice 2
« el indice 3 debera ser blanco

« como pauta general de la familia de 4 colores, los indices 0 y 1 deberian formar la
mitad més oscura de la paleta y los indices 2 y 3 la mitad més clara

Ordenamiento recomendado para hcc2d8:

« elindice 0 debera ser negro

« el indice 7 debera ser blanco

« los indices 1, 2 y 3 deberian permanecer en la mitad mds oscura de la paleta
« los indices 4, 5 y 6 deberian permanecer en la mitad mds clara de la paleta

« como pauta general de la familia de 8 colores, los indices 6 a 3 deberian ser mas
oscuros en general que los indices 4 a 7

Esta recomendacion no cambia la l6gica del simbolo, ya que HCC2D usa indices de paleta
en lugar de valores de luminancia al construir el simbolo. Una paleta que viole el
equilibrio recomendado oscuro-inferior / claro-superior puede seguir produciendo
simbolos decodificables. Sin embargo, al hacerlo se debilita la relacién prevista entre:

el proxy utilizado durante la mask selection
« la distribucién de oscuridad aparente del simbolo renderizado final

» la estabilidad visual de la paleta personalizada en diferentes condiciones de escaneo

Si se preserva ese equilibrio oscuro-versus-claro, las mask rules al estilo QR reutilizadas

siguen siendo una heuristica razonable y 1util para HCC2D también.
Si ese equilibrio no se preserva:

« el codificador puede seguir generando simbolos validos
» los decodificadores pueden seguir decodificando esos simbolos con éxito
» pero la méascara seleccionada queda entonces optimizada para el proxy binario al

estilo QR en lugar de para una disposiciéon de colores final cuya oscuridad percibida
sigue la misma estructura

En ese caso, la mask selection atun funciona en el sentido estricto de que se elige una
mascara y el simbolo resultante puede seguir siendo decodificable, pero el modelo de
penalizacién al estilo QR se vuelve menos representativo de las propiedades visuales del
simbolo HCC2D real.
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Por esa razon, una paleta personalizada deberia preservar colores mas oscuros en los
indices inferiores y colores mas claros en los indices superiores.

6. Enmarcado de carga util

El enmarcado de carga tutil HCC2D usa un segmento BYTE.

» bits de marcador de segmento: 0100
» ancho del campo de conteo: 16 bits en ambos modos HCC2D, para todas las versiones
» valor de conteo: longitud de la carga 1util en bytes

» bytes de carga util: afiadidos literalmente, 8 bits cada uno, bit mas significativo

primero

El flujo de bits de carga ttil ldgico antes de la terminacién es:
0100 || byte count 16 || payload bytes

Los bits de terminacion, la alineacién de bytes, los bytes de relleno, la generacion de
paridad Reed-Solomon y el entrelazado final siguen reglas compatibles con QR Code /
ISO/IEC 18004:2006, excepto donde esta especificacion define explicitamente un
comportamiento especifico de HCC2D.

Consecuencias importantes de esta regla de enmarcado:

» el campo de conteo siempre tiene dieciséis bits para HCC2D, independientemente de
la version
» el valor de conteo es un recuento de bytes, no de bits ni de caracteres

 los bytes de carga util se anaden literalmente en orden de bit mas significativo
primero

 esta especificacion define exactamente un segmento BYTE por simbolo HCC2D

7. Seleccion de version

Si se especifica explicitamente una version, se usara solo si la carga util cabe.

Si se usa la seleccién automatica de version, se seleccionard la versiéon mas pequena que
quepa.
Para un modo, version y nivel de correccion de errores HCC2D dados:

o total codewords, data codewords, ec codewords y la distribucién de bloques se

obtienen de las tablas explicitas HCC2D en las secciones 20 y 21

» una carga util cabe siy solo si su flujo de bits enmarcado puede terminarse y
rellenarse hasta exactamente data codewords bytes
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Para este propésito, la longitud del flujo de bits enmarcado antes de la terminacién es:
4 + 16 + 8 * payload length

donde 4 es el indicador de modo BYTE y 16 es el ancho del campo de recuento de bytes
HCC2D.

Una carga util cabe cuando ese flujo de bits enmarcado puede:

1. terminarse opcionalmente con hasta cuatro bits cero
2. rellenarse con bits cero hasta el siguiente limite de byte

3. rellenarse con bytes de relleno alternos hasta alcanzar exactamente la capacidad de
data codewords

sin superar el recuento de data codewords disponibles para el modo, versién y nivel de

correccién de errores seleccionados.

8. Organizacion de codewords HCC2D

Las tablas de pardmetros HCC2D en las secciones 20 y 21 son normativas.

La estructura de correcciéon de errores sigue reglas compatibles con ISO/IEC
18004:2006, excepto donde esta especificacion define explicitamente un comportamiento
especifico de HCC2D.

Cada fila de la tabla proporciona:

o dim: dimension interior

e align: coordenadas centrales del alignment pattern
e total: total codewords

e data: data codewords

e ec: error-correction codewords

» ecpb: error-correction codewords per block

e blocks: multiplicidades de bloques y data codewords por bloque

Esos valores determinan completamente la organizacién de codewords HCC2D para cada

version y nivel.

Para hcc2d4, el recuento total de codewords para cada version y nivel es exactamente el
doble de la estructura base compatible con QR Code / ISO/IEC 18004:2006
correspondiente.

Para hcc2d8, el recuento total de codewords para cada version y nivel es exactamente el
triple de la estructura base compatible con QR Code / ISO/IEC 18004:2006

correspondiente.
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Mads precisamente:

» hcc2d4 mantiene los valores de codewords per block compatibles con QR Code /
ISO/IEC 18004:2006 reutilizados y duplica las multiplicidades de bloques

» hcc2d8 mantiene los valores de codewords per block compatibles con QR Code /
ISO/IEC 18004:2006 reutilizados y triplica las multiplicidades de bloques

Este es el mecanismo por el cual HCC2D aumenta la capacidad total de bits mientras
contintia usando los procedimientos Reed-Solomon compatibles con QR reutilizados.

9. Construccion de planos

Sea B el flujo de bits final de codewords entrelazadas.
La construccion de planos se realiza solo después de:

« haber formado las data codewords
» haber generado las error-correction codewords

o haber completado el entrelazado final

HCC2D no crea flujos de correccion de errores separados por plano. En cambio, primero

se produce un flujo de bits combinado final y luego se divide por paso en planos.

9.1 HCC2D4 — Dos planos

hcc2d4 usa dos planos.
La extraccion de planos se realiza por desentrelazado de bits del flujo de bits final:

« el plano O toma bits en las posiciones 0, 2, 4, ...

» el plano 1 toma bits en las posiciones 1, 3, 5, ...
El plano 0 es el plano MSB. El plano 1 es el plano LSB.
indice de color del mddulo de datos:
color = (plane@ bit << 1) | planel bit

Equivalentemente, si el flujo de bits final entrelazado es B[0]1, B[1], B[2], ..., los
colores de los mddulos del simbolo se determinan por pares de bits:

(Broel, B[1l), (B[2], B[3]), (B[4], B[5]), ...

9.2 HCC2D8 — Tres planos

hcc2d8 usa tres planos.

La extraccion de planos es:
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» el plano 0 toma bits en las posiciones 0, 3, 6, ...
o el plano 1 toma bits en las posiciones 1, 4, 7, ...

» el plano 2 toma bits en las posiciones 2, 5, 8, ...
El plano O es el plano MSB. El plano 2 es el plano LSB.
Indice de color del médulo de datos:
color = (plane@ bit << 2) | (planel bit << 1) | plane2 bit

Equivalentemente, si el flujo de bits final entrelazado es B[0], B[1], B[2], ..., los
colores de los modulos del simbolo se determinan por tripletes de bits:

(Blel, B[1], B[2]), (B[3], B[4], B[5]), (B[6], B[7], B[8]), ...

El orden de planos es normativo y no deberd permutarse. En hcc2d4, el plano 0 es el bit
mas significativo y el plano 1 es el bit menos significativo. En hcc2d8, el plano 0 es el bit
2, el plano 1 es el bit 1 y el plano 2 es el bit 0.

10. Mask selection

Se debera usar un tnico mask pattern en 0..7 para todos los planos de un simbolo.

La mask selection sigue reglas compatibles con ISO/IEC 18004:2006, excepto donde esta
especificacion define explicitamente un comportamiento especifico de HCC2D.

Comportamiento especifico de HCC2D para la evaluacién de candidatos:

» construir un flujo de bits proxy solo desde el plano 0
» invertir cada bit de ese flujo del plano 0

« usar ese flujo invertido para la evaluacién de mask penalty
Procedimiento de mask selection:

1. para cada mask index candidato en 0..7, aplicar esa mask al flujo del plano 0

invertido y construir una matriz interior candidata a partir de él
2. calcular la mask penalty sobre esa matriz candidata

3. seleccionar el mask index con penalizacién minima

La resolucién de empates es por el primer minimo encontrado, es decir, el mask index

mas bajo.

Una vez elegido el mask index ganador, ese Unico indice debera reutilizarse para cada

plano del simbolo. HCC2D no elige mask patterns diferentes para planos diferentes.
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11. Construccion de la matriz interna

Cada plano se convierte en una matriz interna usando la versién elegida y el mask

pattern comun elegido.

Importante: todos los planos usan la misma geometria de patrén de funcién, la misma
version, los mismos bits de formato y el mismo mask index. Solo difieren en los bits de

datos.

Este documento no vuelve a exponer en su totalidad las férmulas reutilizadas de finder
pattern, alignment pattern, timing pattern, informacion de formato, informacién de
version, Reed-Solomon ni las mask rules.

Asi, la construccién de la matriz interior para HCC2D puede entenderse como una
construcciéon de matriz compatible con QR repetida sobre la misma geometria, una vez
por plano, con solo el flujo de bits de plano cambiando de una pasada a la siguiente.

12. Coloracion de modulos de funcion

Para hcc2d4 y hcc2d8, los moédulos de datos usan el mapeo de colores multiplano descrito
anteriormente, pero los modulos de funcion se renderizan solo en blanco y negro:

 siel plano 0 en esa coordenada de mddulo de funcién es 1, renderizar negro

e de lo contrario renderizar blanco

En la practica esto es seguro porque los médulos de funcion son idénticos en todos los
planos.

Esta regla se aplica a todos los moédulos estructurales reutilizados en la matriz interior,
incluidos los finder pattern, los alignment pattern, los timing pattern, la informacion de
formato y la informacion de version donde corresponda.

13. Color Palette Pattern

El Color Palette Pattern debe implementarse exactamente como se especifica: los
decodificadores muestrean sus médulos para reconstruir la paleta de colores. El
decodificador no conoce a priori los colores de la paleta, salvo que el primero es negro y
el dltimo es blanco. El Color Palette Pattern es por tanto necesario para la decodificacién.

Sea la dimension interior N.
El borde HCC2D se sitiua un médulo fuera de la cuadricula interior:

« la fila de borde superior esta en la fila 16gica -1

« la fila de borde inferior esté en la fila légica N
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» la columna de borde izquierda estd en la columna ldgica -1

 la columna de borde derecha esta en la columna légica N

El codigo HCC2D desplaza esas coordenadas légicas en +1 en ambos ejes, produciendo
una cuadricula de (N+2) x (N+2).

El Color Palette Pattern es una parte estructural de HCC2D, no una decoracién opcional.
Su geometria y el orden de indices de color son parte de la definicion del formato.

13.1 Periodo del Color Palette Pattern

e hcc2d4: periodo P = 4
e hcc2d8: periodo P = 8

Los tramos activos en cada borde recorren todos los indices de paleta P repetidamente.
La féormula exacta para cada borde, incluido el indice inicial y la direccién de ciclo, se da
en la seccion 13.2.

El ciclo se define en términos de indices de paleta ldégicos, no de valores RGB literales.

13.2 Formulas exactas para los colores del Color Palette Pattern

Sean row y col coordenadas légicas en el sistema de coordenadas de borde descrito

anteriormente.
El borde Color Palette Pattern debera usar estas reglas exactas:

1. Borde superior: si row == -1 y 8 < col < N - 8, entonces color = (col - 8) mod P

2. Borde inferior: si row == Ny 8 =< col < N, entonces color = (col - 8) mod P

3. Borde izquierdo: si col == -1, sea start =N - 9.Si 8 = row = start, entonces color
= (start - row) mod P

4. Borde derecho: si col == Ny 8 = row < N, entonces color = (row - 8) mod P

5. Todas las celdas de borde restantes: color = P - 1

Esto significa que las celdas de borde no ciclicas, incluidas las esquinas y los tramos
excluidos cerca de los finder pattern, son siempre el indice de paleta mas alto:

e 3 para HCC2D4 - blanco
o 7 para HCC2D8 - blanco

13.3 Réplicas del Color Palette Pattern por modo

No todos los modulos del borde llevan los colores de paleta. Los modulos en las esquinas
y cerca de los finder pattern son blancos fijos (color = P — 1, como se define en la seccién
13.2). La longitud del segmento que replica ciclicamente los colores de paleta en cada
lado es:
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lado superior: N - 16 modulos

lado inferior: N - 8 mddulos

lado izquierdo: N - 16 méddulos

lado derecho: N - 8 modulos

Para HCC2DS8 (P = 8), se aplican las mismas longitudes.

La secuencia exacta por lado —incluido el indice inicial y la direccion— estd determinada
por las férmulas de la seccion 13.2. Los lados superior, inferior y derecho se incrementan
con su coordenada de barrido. En el lado izquierdo el indice de palette decrece con el

aumento de la fila; el indice inicial exacto en cada version viene dado por la férmula de la

seccion 13.2.

13.4 Interpretacion para el decodificador

El decodificador muestrea estas tiras para recuperar las estadisticas de paleta. Por lo
tanto, el borde es parte del formato del simbolo, no meramente una decoracion.

Cualquier implementacion que cambie la geometria del tramo, la direccién de ciclo o las
celdas blancas de reserva del Color Palette Pattern generaria un simbolo no conforme.

14. Coordenadas de salida renderizada

Esta seccién define el renderizado raster de un simbolo HCC2D légico. El simbolo légico
esta completamente definido sin fijar ningin tamafio de pixel particular.

14.1 Coordenadas de modulo
Para los modos HCC2D:
o tamarno total de la cuadricula de médulos = N + 2

« el médulo interior (x, y) se asigna al modulo renderizado (x + 1, y + 1)

14.2 Zona de silencio
La imagen rasterizada afiade quiet zone mddulos de color de fondo en los cuatro lados.
indice de color de fondo:

« HCC2D4: 3 (blanco)

« HCC2DS8: 7 (blanco)

14.3 Tamano de imagen en pixeles
Sea F la dimension completa de moédulos:

F=N+2
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Entonces:

« ancho de imagen = (F + 2 * quiet zone) * scale

» alto de imagen = igual
Cada modulo 16gico se rasteriza como un cuadrado de color sélido de scale x scale.
Para los simbolos HCC2D, la zona de silencio usa el indice de paleta maés alto:

e 3 para hcc2d4
e 7 para hcc2d8

Con las paletas predeterminadas, esto corresponde a blanco.

15. Reglas estructurales relevantes para el decodificador

15.1 Campo de conteo HCC2D

El campo de conteo BYTE es de 16 bits en ambos modos HCC2D.

15.2 Orden de planos
Para HCC2D de 4 colores:

» el plano 0 es el MSB del color
o el plano 1 es el LSB del color

Para HCC2D de 8 colores:

« el plano 0 es el bit mas significativo del color (bit 2)
o elplano 1 es el bit 1

» el plano 2 es el bit menos significativo del color (bit 0)

15.3 Mascara comun
Todos los planos deben usar el mismo mask pattern.

Estas reglas son relevantes para el decodificador porque un decodificador que asuma
anchos de campo de conteo BYTE variables al estilo QR, un orden de significancia de
planos diferente o mascaras independientes por plano no interpretaria correctamente un
simbolo HCC2D conforme.

16. Procedimiento de codificacion

Un procedimiento de codificacion HCC2D conforme deberd realizar los siguientes pasos:

1. Validar entradas.
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2. Seleccionar familia de simbolos (hcc2d4 0 hcc2d8).
3. Seleccionar nivel de correccion de errores (L/M/Q/H).

4. Elegir version: usar la version explicitamente especificada si cabe; de lo contrario,
cuando se usa la seleccién automatica, elegir la versiéon mdas pequeiia que quepa.

5. Construir el flujo de bits de carga 1util 16gico: 0160 || byte count 16 || payload bytes

6. Determinar la capacidad especifica de la familia y la distribucion de bloques desde la

tabla HCC2D explicita para el modo, versién y nivel elegidos.
7. Aplicar terminacién y bytes de relleno.

8. Generar paridad e intercalar codewords usando la estructura de correccién de
errores reutilizada.

9. Dividir el flujo de bits final en 2 o 3 planos por extraccién escalonada.

10. Seleccionar un mask index comun: para los modos HCC2D, evaluar penalizaciones
usando solo el plano 0 invertido.

11. Construir una matriz interna por plano usando la version comun, el nivel EC y la

mascara.
12. Renderizar médulos de datos:
o HCC2D4: indice de color de 2 bits (un bit por plano)
o HCC2D8: indice de color de 3 bits (un bit por plano)

13. Renderizar mdédulos de funciéon como negro/blanco desde el plano 0.
14. Anadir el borde Color Palette Pattern exacto de un moédulo usando las formulas de
coordenadas de la seccién 13.

15. Anadir zona de silencio blanca.

16. Rasterizar médulos en pixeles si se necesita salida de imagen raster.
El orden de las operaciones importa. En particular:

 la correccion de errores y el entrelazado ocurren antes de la extraccién de planos
» la mask selection ocurre una vez y es compartida por todos los planos

» la construccion de la matriz interior ocurre antes de anadir el borde Color Palette
Pattern

 la zona de silencio estd fuera del simbolo HCC2D completo y no es parte de la
estructura légica de la carga util

17. Envoltura de carga util HCC2DF

Esta seccién no define el propio codigo HCC2D.
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Define un formato de envoltura de carga util opcional, HCC2DF, que puede usarse antes de
la codificacién del simbolo HCC2D cuando la aplicacién quiere transportar un nombre de
archivo junto con el contenido del archivo. Cuando se usa, el flujo de bytes HCC2DF se
convierte en la carga util definida en las secciones 3, 6 y 16 de esta especificacion.

HCC2DF es una envoltura a nivel de aplicacion superpuesta sobre los bytes de carga util
HCC2D. No forma parte de la geometria del simbolo HCC2D ni de la 16gica de color.
17.1 Diseno de bytes HCC2DF
Los bytes de carga util HCC2DF son:

1. magic ASCII: "HCC2DF" — 6 bytes

2. byte de version de envoltura: 0x01

3. byte de indicador de compresion:

o 0x00 = contenido sin comprimir

o 0x01 = contenido comprimido con zlib

4. longitud del nombre de archivo: 1 byte
5. bytes del nombre de archivo: UTF-8, exactamente filename length bytes

6. bytes de contenido: bytes de archivo crudos o bytes de archivo comprimidos

Esta envoltura no define ningtin campo de suma de verificacion, pie de pagina ni
estructura de metadatos anidada.

17.2 Restricciones del nombre de archivo

e el nombre de archivo no debe estar vacio
o el nombre de archivo no debe superar los 127 bytes UTF-8
e el nombre de archivo no debe contener /

e el nombre de archivo no debe contener \

17.3 Regla de compresion

Si se intenta la compresion, el contenido se comprime usando zlib compress2(...,
Z DEFAULT COMPRESSION) .

La compresion deberia usarse solo si se cumplen todas las condiciones siguientes:

» la compresioén tiene éxito
« el tamafio del archivo original es de al menos 128 bytes

« el tamafio comprimido es estrictamente menor que el 90% del tamafio original

De lo contrario, deberian almacenarse los bytes del archivo crudos y el indicador de
compresion deberia ser 0x00 .
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El minimo de 128 bytes refleja el overhead fijo que introduce siempre la compresion zlib.
El wrapper zlib anade 6 bytes (2 de cabecera + 4 del checksum Adler-32). Ademas, los
encabezados de bloque deflate anaden maés overhead: un bloque almacenado afiade 5
bytes, y un bloque Huffman dindmico afiade la descripcion de la tabla de codigos, que
puede ser de 20 a 50 bytes para entradas pequenas — dando un overhead total realista
de unos 36 bytes. Para ver por qué 128 bytes es el umbral correcto, considérense estos

dos casos:

 Entrada de 64 bytes: margen para superar el 90% = 64 x 0,9 — 36 = 21,6 bytes
para los datos reales — seria necesario reducir el contenido a aproximadamente el
34%, algo alcanzable solo para secuencias muy repetitivas.

 Entrada de 128 bytes: margen = 128 x 0,9 — 36 = 79 bytes para los datos reales —
seria necesario reducir el contenido a aproximadamente el 62%, algo realista para
texto, JSON o URLs tipicos.

Por debajo de 128 bytes el overhead consume una parte tan grande del margen
disponible que es improbable que la compresion produzca un resultado significativo para
cualquier payload real.

Esta regla prefiere la compresion solo cuando proporciona un claro beneficio de tamano.
Las implementaciones pueden usar un umbral diferente (p. €j. 95%), pero no se
recomienda: un umbral mas alto implica comprimir datos que solo ahorran unos pocos
puntos porcentuales de espacio, 1o cual no supone un beneficio significativo: almacenar
los bytes crudos es mas simple y el resultado puede tener practicamente casi el mismo
tamano. En cualquier caso, las implementaciones que se desvien de esta recomendaciéon
seguirdn produciendo cédigos decodificables por el HCC2D Decoder oficial, siempre que
el indicador de compresion y el contenido sean coherentes: si el indicador es 0x01 el
contenido debe ser datos zlib validos; si es 0x00 el contenido debe ser los bytes crudos.

17.4 Relacion de alcance con HCC2D

HCC2DF es una envoltura opcional transportada dentro de los bytes de carga util
HCC2D. No forma parte de la estructura del cédigo HCC2D, la codificacion de color, la

organizacion de codewords ni la geometria del simbolo.

18. Protocolo de transferencia en streaming HCC2DST

HCC2DST es un protocolo de nivel de aplicacién para transferir un tnico archivo
mediante varios simbolos HCC2D. Cada simbolo transporta un fragmento del archivo
codificado con Reed-Solomon y encapsulado en un contenedor HCC2DF (§17). HCC2DST
es opcional y no modifica la estructura del cédigo, la codificacién del color, la
organizacion de las palabras de cddigo ni la geometria del simbolo.
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Los detalles técnicos completos de este protocolo se describirdn en una version futura de
esta especificacion.

19. Recomendaciones de implementacion

Las siguientes son recomendaciones orientativas para los implementadores. No son
requisitos normativos de esta especificacién. En toda la especificacién, los requisitos
normativos se expresan mediante formas de obligacién como "debe" o "debera", las
recomendaciones con "deberia" y "no deberia", y las opciones permitidas con "puede".

Nivel de correccion de errores recomendado: Para los cédigos HCC2D, deberian
usarse los niveles Q o M. El nivel L. no deberia usarse para uso general. El nivel H ofrece
la maxima robustez a costa de una capacidad de carga tutil significativamente reducida.

Modo recomendado: Para uso en produccién, deberia usarse hcc2d4. hcc2d8 ofrece
mayor capacidad de carga util, pero requiere condiciones de visualizacion y escaneo

cromaticamente mas consistentes.
Calidad de impresion y produccion: Para cédigos impresos de uso en produccion:

» Deberia usarse un formato de salida sin pérdida (PNG, SVG o PDF). Los formatos con
pérdida como JPEG introducen artefactos de compresiéon que corrompen los colores
de los médulos.

« Cada modulo deberia renderizarse como un bloque de color sélido; no deberia usarse
semitono (halftoning).

» La relacion de aspecto no deberia estirarse, comprimirse ni distorsionarse.

« No deberian aplicarse desenfoque, suavizado ni remuestreo después de la
rasterizacioén.

« El tamafno de médulo deberia ser de al menos 0,5 mm (dimension X objetivo de GS1
para QR Code), o preferiblemente alrededor de 1 mm para mayor fiabilidad. Los
modulos mas pequenos reducen la diferenciacién de colores durante la
decodificacion.

20. Tabla de parametros HCC2D4 explicita

Los siguientes valores son los pardmetros de versién HCC2D4. Son los totales completos
HCC2D4 vy las distribuciones de bloques.

Significado de los campos de la tabla:

e Vn:numero de versiéon HCC2D.

e dim: dimension interior del simbolo en moédulos, excluyendo el borde Color Palette
Pattern de un modulo de HCC2D.
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align: coordenadas centrales del alignment pattern en la cuadricula interior. Una
lista vacia significa que no hay alignment pattern.

e L, M, Q, H:niveles de correccion de errores.

« total: numero total de codewords en el simbolo para esa versién y nivel de
correccién de errores.

« data: numero total de data codewords en el simbolo para esa versién y nivel de
correccién de errores.

« ec: numero total de error-correction codewords en el simbolo para esa versién y nivel
de correccién de errores.

e ecpb: error-correction codewords per block.

» blocks=a x b: a bloques Reed-Solomon, cada uno transportando b data codewords y
ecpb error-correction codewords.

e blocks=a x b, ¢ x d: dos grupos de bloques; el primero tiene a bloques de b data
codewords cada uno, y el segundo tiene ¢ bloques de d data codewords cada uno.
Cada bloque de ambos grupos lleva las mismas ecpb error-correction codewords.

Ejemplo trabajado:

V1 dim=21 align=[]
L: total=52 data=38 ec=14 ecpb=7 blocks=2 x 19

significa:
e version 1
« cuadricula interior 21 x 21
» sin alignment pattern
« en nivel de correccion de errores L
» 52 total codewords en el simbolo
» 38 data codewords
e 14 error-correction codewords
» 2 bloques Reed-Solomon

» cada bloque contiene 19 data codewords y 7 error-correction codewords

La tabla HCC2D8 a continuacion usa exactamente los mismos significados de campo.
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Vn

Vi1

V2

V3

V4

V5

V6

V7
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dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

L

Frlm|lo|lz|r|m|lo|lz|lr | zZ|lolz|r|lz|lolz|Pr|Z|lo] =

Tz O Z

total

52

52

52

52

88

88

88

88

140

140

140

140

200

200

200

200

268

268

268

268

344

344

344

344

392

392

data

38

32

26

18

68

56

44

32

110

88

68

o7

160

128

96

72

216

172

124

92

272

216

152

120

312

248

Tabla 5 — Parametros de versién HCC2D4

ec

14

20

26

34

20

32

44

56

30

2

72

88

40

72

104

128

52

96

144

176

72

128

192

224

80

144

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
2x19
2 X 16
2% 13
2x9
2 x 34
2 x 28
2 x 22
2 x 16
2 X 55
2 x 44
4 x 17
4 x 13
2 x 80
4 x 32
4 x 24
8x9
2 x 108
4 x 43
4 x 15,4 x 16
4x11,4x 12
4 x 68
8 x 27
8 x 19
8 x 15
4 x 78

8 x 31
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Vn

V8

V9

V10

V11l

V12

V13

V14
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dim

49

53

57

61

65

69

73

align

6, 24, 42

6, 26, 46

6, 28, 50

6, 30, 54

6, 32, 58

6, 34, 62

6, 26, 46, 66

EC

T

T O 2 P T O g & m O 2 0D O R P X O 2 Pz O g

=

total

392

392

484

484

484

484

584

584

584

584

692

692

692

692

808

808

808

808

932

932

932

932

1064

1064

1064

1064

1162

data

176

132

388

308

220

172

464

364

264

200

548

432

308

244

648

508

360

280

740

580

412

316

856

668

488

360

922

ec

216

260

96

176

264

312

120

220

320

384

144

260

384

448

160

300

448

528

192

352

520

616

208

396

576

704

240

ecpb
18
26
24
22
22
26
30
22
20
24
18
26
24
28
20
30
28
24
24
22
26
28
26
22
24
22

30

blocks

4x 14,8 x15
8 x13,2x14
4 x 97

4 x 38,4 x 39
8 x 18,4 x 19
8 x 14,4 x 15
4 x 116

6 x 36,4 x 37
8 x 16,8 x 17
8 x12,8 x 13
4 X 68,4 x 69
8 x 43,2 x 44
12 x 19,4 x 20
12 x 15,4 x 16
8 x 81

2 x 50,8 x 51
8 x 22,8 x 23
6 x 12,16 x 13
4 x92,4 x93
12 x 36, 4 x 37
8 x 20,12 x 21
14 x 14,8 x 15
8 x 107

16 x 37,2 x 38
16 x 20, 8 x 21

24 x 11,8 x 12

6 x115,2x 116
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Vn

V15

V16

V17

V18

V19

V20

dim

77

81

85

89

93

97

align

6, 26, 48, 70

6, 26, 50, 74

6, 30, 54, 78

6, 30, 56, 82

6, 30, 58, 86

6, 34, 62, 90
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=

total

1162

1162

1162

1310

1310

1310

1310

1466

1466

1466

1466

1630

1630

1630

1630

1802

1802

1802

1802

1982

1982

1982

1982

2170

2170

data

730

522

394

1046

830

590

446

1178

906

650

506

1294

1014

734

566

1442

1126

794

626

1590

1254

890

682

1722

1338

ec

432

640

768

264

480

720

864

288

560

816

960

336

616

896

1064

360

676

1008

1176

392

728

1092

1300

448

832

ecpb
24
20
24
22
24
30
24
24
28
24
30

28

28
28
28

30

26
28
28
28
26
26
26

28

26

blocks

8 x40, 10 x 41

22 x 16,10 x 17

22 x 12,10 x 13

10 x 87,2 x 88

10 x 41, 10 x 42

10 x 24, 14 x 25

22 x 12,14 x 13

10 x 98, 2 x 99
14 x 45, 6 x 46
30 x 19,4 x 20
6 x 15,26 x 16

2 x 107,10 x
108

20 x 46, 2 x 47
2 x 22,30 x 23
4 x 14, 34 x 15

10 x 120, 2 x
121

18 x 43, 8 x 44
34 x 22,2 x 23

4 x 14, 38 x 15

6 x113,8 x 114

6 x 44, 22 x 45

34 x 21,8 x 22

18 x 13, 32 x 14

6 x 107, 10 x
108

6 x 41, 26 x 42
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Vn dim align

v21 101 @ 6, 28, 50, 72, 94

V22 105 @ 6, 26, 50, 74, 98

V23 109 @ 6, 30, 54, 78, 102

V24 113 @ 6, 28, 54, 80, 106

V25 117 | 6, 32, 58, 84, 110

V26 121 | 6, 30, 58, 86, 114

HCC2D Code Specification — Version 0.9.0

EC

T

om0 72

Iz o 2

T

m o =2

=

total

2170

2170

2312

2312

2312

2312

2516

2516

2516

2516

2728

2728

2728

2728

2948

2948

2948

2948

3176

3176

3176

3176

3412

3412

data

970

770

1864

1428

1024

812

2012

1564

1136

884

2188

1720

1228

928

2348

1828

1328

1028

2552

2000

1436

1076

2740

2124

ec

1200

1400

448

884

1288

1500

504

952

1380

1632

540

1008

1500

1800

600

1120

1620

1920

624

1176

1740

2100

672

1288

ecpb
30
28
28
26
28
30

28

28
30
24

30

28
30
30

30

28
30
30

26

28
30
30

28

28

blocks

30 x 24,10 x 25
30 x 15,20 x 16
8 x116,8 x 117
34 x 42

34 x 22,12 x 23
38 x 16, 12 x 17

4x111,14 x
112

34 x 46
14 x 24, 32 x 25
68 x 13

8 x 121,10 x
122

8 x 47,28 x 48
22 x 24,28 x 25
32 x 15,28 x 16

12 x 117, 8 X
118

12 x 45, 28 x 46
22 x 24,32 x 25
60 x 16,4 x 17

16 x 106, 8 x
107

16 x 47, 26 x 48
14 x 24,44 x 25
44 x 15, 26 x 16

20 x 114, 4 x
115

38 x 46, 8 x 47
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Vn dim align

V27 125 @ 6, 34,62, 90,118

v28 129 | 6, 26, 50, 74, 98, 122

V29 133 | 6, 30, 54, 78, 102, 126

V30 137 | 6,26, 52,78, 104, 130

V31 141 | 6, 30, 56, 82, 108, 134

V32 145 6, 34,60, 86, 112, 138
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T

o 2 HFoT o = Hlm ol = Flm ol = T oz

=

total

3412

3412

3656

3656

3656

3656

3842

3842

3842

3842

4102

4102

4102

4102

4370

4370

4370

4370

4646

4646

4646

4646

4930

4930

data

1508

1192

2936

2256

1616

1256

3062

2386

1742

1322

3262

2534

1822

1402

3470

2746

1970

1490

3686

2910

2066

1586

3910

3082

ec

1904

2220

720

1400

2040

2400

780

1456

2100

2520

840

1568

2280

2700

900

1624

2400

2880

960

1736

2580

3060

1020

1848

ecpb
28
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30
30

28

blocks
56 x 22,12 x 23
66 X 16,8 x 17

16 x 122, 8 X
123

44 x 45, 6 X 46
16 x 23,52 x 24
24 x 15,56 x 16

6 x 117,20 x
118

6 X 45,46 X 46
8 x 24,62 X 25
22 x 15,62 x 16

14 x 116, 14 X
117

42 x 45, 14 x 46
2 X 23,74 x 24
38 x 15, 52 x 16

10 x 115, 20 X
116

38 x 47,20 x 48
30 x 24, 50 x 25
46 x 15, 50 x 16

26 x 115, 6 x
116

4 x 46, 58 x 47
84 x 24,2 x 25
46 x 15, 56 x 16
34 x 115

20 x 46, 46 x 47
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Vn

V33

V34

V35

V36

V37

V38

dim

149

153

157

161

165

169

align

6, 30, 58, 86, 114, 142

6, 34, 62, 90, 118, 146

6, 30, 54, 78, 102, 126,
150

6, 24, 50, 76, 102, 128,
154

6, 28, 54, 80, 106, 132,
158

6, 32, 58, 84, 110, 136,
162
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T

o 2 T o = Hlm ol = Elm ol = T oz
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total

4930

4930

5222

5222

5222

5222

5522

5522

5522

5522

5752

5752

5752

5752

6068

6068

6068

6068

6392

6392

6392

6392

6724

data

2230

1690

4142

3262

2342

1802

4382

3450

2462

1922

4612

3624

2572

1972

4868

3828

2708

2108

5132

3984

2852

2192

5404

ec

2700

3240

1080

1960

2880

3420

1140

2072

3060

3600

1140

2128

3180

3780

1200

2240

3360

3960

1260

2408

3540

4200

1320

ecpb
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

blocks
20 x 24, 70 x 25
38 x 15, 70 x 16

34 x 115, 2 x
116

28 x 46,42 x 47
58 x 24, 38 x 25
22 x 15,92 x 16

26 x 115,12 x
116

28 x 46, 46 x 47
88 x 24,14 x 25
118 x 16,2 x 17

24 x 121, 14 x
122

24 x 47,52 x 48
78 x 24, 28 x 25
44 x 15, 82 x 16

12 x 121, 28 x
122

12 x 47, 68 x 48
92 x 24,20 x 25
4 x 15,128 x 16

34 x 122, 8 x
123

58 x 46, 28 x 47
98 x 24, 20 x 25
48 x 15,92 x 16

8 x 122, 36 X
123
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Vn dim align

V39 173 @ 6, 26, 54, 82, 110, 138,
166

v40 177 | 6, 30, 58, 86, 114, 142,

170

T o 2

[

total

6724

6724

6724

7064

7064

7064

7064

7412

7412

7412

7412

data

4204

3004

2284

5624

4432

3164

2444

5912

4668

3332

2552

ec

2520

3720

4440

1440

2632

3900

4620

1500

2744

4080

4860

ecpb
28
30
30

30

28
30

30

30

28
30

30

blocks

26 x 46, 64 x 47
96 x 24, 28 x 25
84 x 15,64 x 16

40 x 117, 8 x
118

80 x 47,14 x 48

86 x 24,44 x 25

20 x 15, 134 x
16

38 x 118, 12 x
119

36 x 47, 62 x 48
68 x 24, 68 x 25

40 x 15, 122 x
16

Parametros derivados del codigo QR (ISO/IEC 18004:2006) mediante la aplicacién del
multiplicador de codificacion de color HCC2D.

21. Tabla de parametros HCC2D8 explicita

Los siguientes valores son los parametros de versién HCC2D8. Son los totales completos

HCC2D8 y las distribuciones de bloques.
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Vn

Vi1

V2

V3

V4

V5

V6

V7
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dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

Flomlo|lz|r|Z|lo|lz2|r|lm|lo|z|lr|lom|lolz|r|om|lo| 2|

o | o | =2

total

78

78

78

78

132

132

132

132

210

210

210

210

300

300

300

300

402

402

402

402

516

516

516

516

588

588

data

57

48

39

27

102

84

66

48

165

132

102

78

240

192

144

108

324

258

186

138

408

324

228

180

468

372

Tabla 6 — Parametros de version HCC2D8

ec

21

30

39

51

30

48

66

84

45

78

108

132

60

108

156

192

78

144

216

264

108

192

288

336

120

216

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
3x19
3 x16
3x13
3x9
3 x 34
3 x 28
3 x 22
3x16
3 x 55
3 x 44
6 x 17
6 x 13
3 x 80
6 x 32
6 x 24
12 x9
3 x 108
6 x 43
6 x 15,6 x 16
6x11,6 x 12
6 x 68
12 x 27
12 x 19
12 x 15
6 x 78

12 x 31
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Vn dim align

V8 49 6, 24, 42

V9 53 6, 26, 46

VvVio 57 6, 28, 50

Vil 61 6, 30, 54

V12 65 6, 32, 58

V13 69 6, 34, 62
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EC

ag

- T QO Z -

=

- T QO Z —

=

total

588

588

726

726

726

726

876

876

876

876

1038

1038

1038

1038

1212

1212

1212

1212

1398

1398

1398

1398

1596

1596

data

264

198

582

462

330

258

696

546

396

300

822

6438

462

366

972

762

540

420

1110

870

618

474

1284

1002

ec

324

390

144

264

396

468

180

330

480

576

216

390

576

672

240

450

672

792

288

528

780

924

312

594

ecpb
18
26
24
22
22
26
30
22

20

24

18
26
24
28
20
30

28

24
24
22

26

28

26

22

blocks
6 x 14,12 x 15
12 x 13,3 x 14
6 x 97
6 x 38,6 x 39
12 x 18,6 x 19

12 x 14,6 x 15

6 x 116

9 x 36,6 x 37
12 x 16, 12 x
17

12 x 12,12 x
13

6 X 68, 6 X 69

12 x 43, 3 x 44
18 x 19, 6 x 20
18 x 15,6 x 16
12 x 81

3 x 50,12 x 51

12 x 22,12 x
23

9x 12,24 x 13
6 X 92,6 X 93
18 x 36, 6 x 37

12 x 20, 18 x
21

21 x 14,12 x
15

12 x 107

24 x 37,3 x 38
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Vn dim align

vi4 73 6, 26, 46, 66

V15 77 6, 26, 48, 70

Vie 81 6, 26, 50, 74

V17 85 6, 30, 54, 78

V18 89 6, 30, 56, 82
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total

1596

1596

1743

1743

1743

1743

1965

1965

1965

1965

2199

2199

2199

2199

2445

2445

2445

2445

2703

data

732

540

1383

1095

783

591

1569

1245

885

669

1767

1359

975

759

1941

1521

1101

849

2163

ec

864

1056

360

6438

960

1152

396

720

1080

1296

432

840

1224

1440

504

924

1344

1596

540

ecpb

24

22

30

24

20

24

22

24

30

24

24
28
24
30

28

28
28
28

30

blocks

24 x 20,12 x
21

36 x 11, 12 x
12

9 x 115, 3 x
116

12 x 40, 15 X
41

33 x 16, 15 X
17

33 x 12,15 x
13

15 x 87, 3 x 88

15 x 41, 15 x
42

15 x 24, 21 x
25

33 x 12, 21 x
13

15 x 98,3 x 99
21 x 45,9 x 46
45 x 19, 6 x 20
9 x 15,39 x 16

3 x 107,15 x
108

30 x 46, 3 x 47
3 x 22,45 x 23
6 x 14,51 x 15

15 x 120, 3 x
121
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Vn dim align

VvVig 93 6, 30, 58, 86

v20 97 6, 34, 62, 90

V21 101 | 6, 28, 50, 72, 94

V22 105 | 6, 26, 50, 74, 98
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total

2703

2703

2703

2973

2973

2973

2973

3255

3255

3255

3255

3468

3468

3468

3468

3774

3774

3774

3774

data

1689

1191

939

2385

1881

1335

1023

2583

2007

1455

1155

2796

2142

1536

1218

3018

2346

1704

1326

ec

1014

1512

1764

588

1092

1638

1950

672

1248

1800

2100

672

1326

1932

2250

756

1428

2070

2448

ecpb

26

28
28

28

26

26

26

28

26

30

28

28

26

28

30

28

28

30

24

blocks

27 x 43,12 x
44

51 x 22,3 x 23
6 X 14,57 x 15

9x 113,12 x
114

9 x 44, 33 x 45

51 x 21,12 x
22

27 x 13, 48 x
14

9 x 107, 15 x
108

9 x 41, 39 x 42

45 x 24,15 x
25

45 x 15, 30 x
16

12 x 116, 12 X
117

51 x 42

51 x 22,18 x
23

57 x 16, 18 x
17

6x 111,21 x
112

51 x 46

21 x 24,48 x
25

102 x 13
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Vn dim align

V23 109 | 6, 30, 54, 78, 102

V24 113 | 6, 28, 54, 80, 106

V25 117 | 6, 32, 58, 84, 110

V26 121 @ 6, 30, 58, 86, 114

V27 125 @ 6, 34,62, 90,118
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total

4092

4092

4092

4092

44272

4422

4422

44272

4764

4764

4764

4764

5118

5118

5118

5118

5484

data

3282

2580

1842

1392

3522

2742

1992

1542

3828

3000

2154

1614

4110

3186

2262

1788

4404

ec

810

1512

2250

2700

900

1680

2430

2880

936

1764

2610

3150

1008

1932

2856

3330

1080

ecpb

30

28

30

30

30

28

30

30

26

28

30

30

28

28

28

30

30

blocks

12 x 121, 15 x
122

12 x 47, 42 x
48

33 x 24, 42 x
25

48 x 15, 42 X
16

18 x 117,12 x
118

18 x 45, 42 x
46

33 x 24, 48 X
25

90 x 16,6 x 17

24 x 106, 12 x
107

24 x 47, 39 x

48

21 x 24, 66 x

25

66 x 15, 39 x

16

30 x 114, 6 x

115

57 x 46, 12 X

47

84 x 22,18 x

23

99 x 16, 12 X

17

24 x 122,12 x
123
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Vn dim align

V28 129 @ 6, 26, 50, 74, 98, 122

V29 133 @ 6, 30, 54, 78, 102, 126

V30 137 @ 6, 26,52, 78, 104, 130

V31 141 | 6, 30, 56, 82,108, 134

HCC2D Code Specification — Version 0.9.0

EC

total

5484

5484

5484

5763

5763

5763

5763

6153

6153

6153

6153

6555

6555

6555

6555

6969

6969

data

3384

2424

1884

4593

3579

2613

1983

4893

3801

2733

2103

5205

4119

2955

2235

5529

4365

ec

2100

3060

3600

1170

2184

3150

3780

1260

2352

3420

4050

1350

2436

3600

4320

1440

2604

ecpb
28

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

blocks
66 x 45, 9 x 46

24 x 23,78 x
24

36 x 15, 84 X
16

9x 117,30 x
118

9 x 45, 69 x 46

12 x 24, 93 x
25

33 x 15, 93 x
16

21 x 116, 21 x
117

63 x 45, 21 X
46

3 x 23,111 x
24

57 x 15, 78 x
16

15 x 115, 30 %
116

57 x 47, 30 x
48

45 x 24, 75 x
25

69 x 15, 75 %
16

39 x 115, 9 x
116

6 X 46, 87 x 47
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Vn dim align

V32 145 @ 6, 34,60, 86, 112, 138

V33 149 @ 6, 30, 58, 86, 114, 142

V34 153 @ 6, 34, 62, 90, 118, 146

V35 157 | 6, 30, 54, 78, 102,
126, 150
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total

6969

6969

7395

7395

7395

7395

7833

7833

7833

7833

8283

8283

8283

8283

8628

8628

8628

data

3099

2379

5865

4623

3345

2535

6213

4893

3513

2703

6573

5175

3693

2883

6918

5436

3858

ec

3870

4590

1530

2772

4050

4860

1620

2940

4320

5130

1710

3108

4590

5400

1710

3192

4770

ecpb

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

126 x 24, 3 x

25

69 x 15, 84 x

16

51 x 115

30 x 46, 69 x

47

30 x 24, 105 x
25

57 x 15, 105 x
16

51 x 115, 3 x

116

42 x 46, 63 X

47

87 x 24, 57 x

25

33 x 15, 138 x
16

39 x 115, 18 x
116

42 x 46, 69 X

47

132 x 24, 21 x
25

177 x 16, 3 X
17

36 x 121, 21 X
122

36 x 47,78 x
48

117 x 24, 42 X
25

94



Vn dim align

V36 161 | 6, 24, 50, 76, 102,
128, 154

V37 165 @ 6, 28, 54, 80, 106,
132, 158

V38 169 @ 6, 32, 58, 84, 110,
136, 162

V39 173 | 6, 26, 54, 82, 110,
138, 166
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total

8628

9102

9102

9102

9102

9588

9588

9588

9588

10086

10086

10086

10086

10596

10596

10596

data

2958

7302

5742

4062

3162

7698

5976

4278

3288

8106

6306

4506

3426

8436

6648

4746

ec

5670

1800

3360

5040

5940

1890

3612

5310

6300

1980

3780

5580

6660

2160

3948

5850

ecpb

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

66 x 15, 123 x
16

18 x 121, 42 x
122

18 x 47, 102 x
48
138 x 24, 30 x
25
6 X 15,192 x
16
51 x 122, 12 x
123
87 x 46, 42 X
47
147 x 24, 30 x
25
72 x 15, 138 x
16
12 x 122, 54 %
123
39 x 46, 96 x
47
144 x 24, 42 %
25
126 x 15, 96 x
16
60 x 117, 12 x
118
120 x 47, 21 X%
48
129 x 24, 66 X
25
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Vn dim align EC total data ec ecpb blocks

H 10596 3666 6930 30 30 x 15, 201 x

16
v40 177 | 6, 30, 58, 86, 114, L 11118 8868 2250 30 57 x 118, 18 x
142, 170 119

M 11118 7002 4116 28 54 x 47, 93 x
48

Q 11118 4998 6120 30 102 x 24,102 x
25

H 11118 3828 7290 30 60 x 15, 183 x
16

Parametros derivados del codigo QR (ISO/IEC 18004:2006) mediante la aplicacién del
multiplicador de codificacion de color HCC2D.

22. Nota de publicacion

Esta especificacion intencionalmente no republica el contenido de finder pattern,
alignment pattern, timing pattern, correccion de errores o mask rules asociados con QR
Code. Para las partes reutilizadas, solo indica que siguen las mismas estructuras usadas
por QR Code, o estructuras compatibles con ISO/IEC 18004:2006, y luego especifica
completamente las partes especificas de HCC2D y las tablas de pardmetros HCC2D.

En consecuencia, este documento debe leerse como:

« completo para el comportamiento especifico de HCC2D
 intencionalmente no exhaustivo para evitar republicar informacién relativa a
componentes de los codigos QR

« normativo junto con las especificaciones de los cédigos QR, para la definicién de los
componentes de los codigos QR reutilizados por los codigos HCC2D

Anexo A — Ejemplos ilustrativos

Los siguientes simbolos son cédigos de barras HCC2D conformes a esta especificacion.
Cada simbolo puede ser escaneado con la aplicacién oficial HCC2D Decoder. Las figuras
se han renderizado a 0,80 mm por mddulo. Esto corresponde al tamano fisico en la pagina
impresa cuando la version PDF de esta especificacion se imprime al 100% en papel.
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Figura 1 — HCC2D4, Figura 2 — HCC2D4, Figura 3 — HCC2D8, Figura 4 — HCC2D8,

Paleta de Colores Paleta de Colores Paleta de Colores Paleta de Colores
Modelo 1 (Pantalla), Modelo 2 (Impresién), Modelo 1 (Pantalla), Modelo 2 (Impresién),
nivel EC Q, version 4, 79 nivel EC Q, version 4, 78 nivel EC Q, version 3, 79 nivel EC Q, version 3, 78
bytes, modo byte, sin bytes, modo byte, sin bytes, modo byte, sin bytes, modo byte, sin
compresion compresion compresion compresion

Los siguientes simbolos codifican Tintern Abbey de William Wordsworth (6.900 bytes,
contenedor HCC2DF con compresion zlib), demostrando la capacidad HCC2D para textos

largos.

' e o L -
" - .?l. .--|+l:-..l.:1- }-....

L

e
£

. ]

Figura 5 — HCC2D4, Paleta de Colores Modelo 1 (Pantalla), nivel EC M, versién 34, texto bruto
6.900 bytes, zlib 3.283 bytes, cabecera HCC2DF 37 bytes, HCC2DF total 3.320 bytes. La
decodificacioén fiable de un cédigo HCC2D de version alta como la version 34 requiere una
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camara de al menos 12 megapixeles con enfoque automatico, disponible en la mayoria de los

smartphones de gama media-alta.

Figura 6 — HCC2D4, Paleta de Colores Modelo 2 (Impresién), nivel EC M, versién 34, texto
bruto 6.900 bytes, zlib 3.283 bytes, cabecera HCC2DF 37 bytes, HCC2DF total 3.320 bytes. La
decodificacion fiable de un cédigo HCC2D de version alta como la version 34 requiere una

camara de al menos 12 megapixeles con enfoque automatico, disponible en la mayoria de los
smartphones de gama media-alta.
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Figura 7 — HCC2D8, Paleta de Colores Modelo 1 (Pantalla), nivel EC M, versién
27, texto bruto 6.900 bytes, zlib 3.283 bytes, cabecera HCC2DF 37 bytes,
HCC2DF total 3.320 bytes. La decodificacién fiable de un cédigo HCC2D de
version alta como la versiéon 27 requiere una camara de al menos 12
megapixeles con enfoque automatico, disponible en la mayoria de los
smartphones de gama media-alta.
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Figura 8 — HCC2D8, Paleta de Colores Modelo 2 (Impresion), nivel EC M,
version 27, texto bruto 6.900 bytes, zlib 3.283 bytes, cabecera HCC2DF 37
bytes, HCC2DF total 3.320 bytes. La decodificacion fiable de un c6digo HCC2D
de version alta como la versién 27 requiere una camara de al menos 12
megapixeles con enfoque automatico, disponible en la mayoria de los
smartphones de gama media-alta.

— Fin de la Especificacion —
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ITALIANO

HCC2D

Specifiche del codice HCC2D

Versione 0.9.0 — Bozza

Ultimo aggiornamento: 5 luglio 2026

Origine e pubblicazioni

Il formato di codice a barre a colori HCC2D nasce dalla tesi di Laurea Specialistica in
Ingegneria Informatica di Marco Querini (A.A. 2009/2010), discussa il 23 luglio 2010,
Analisi e progettazione di codici bidimensionali ad alta capacita. Sviluppo del lettore per
gli ambienti desktop e mobile. Durante la tesi fu realizzato un prototipo per Android 1.6,

nelle primissime fasi di diffusione del sistema operativo Android.

Questa specifica é pienamente compatibile con i codici generati originariamente secondo la
descrizione della tesi del 2010, prima che il formato venisse denominato HCC2D.

Pubblicazioni in atti di convegno relative a questo formato sono apparse nel settembre
2010 e nel settembre 2013 (rispettivamente, “High capacity colored two dimensional
codes” e “Color classifiers for 2D color barcodes”); gli articoli di rivista elencati di seguito

sono versioni estese e peer-reviewed di quelle pubblicazioni.

Il nome "HCC2D" e stato introdotto, e il formato e stato successivamente descritto e le
sue proprieta analizzate piu approfonditamente, nelle precedenti pubblicazioni in atti di
convegno e nelle seguenti pubblicazioni scientifiche peer-reviewed:

¢ Querini, M. e Italiano, G. F. (2014). Reliability and Data Density in High Capacity Color
Barcodes. Numero speciale della rivista Computer Science and Information Systems (ComSIS),
11(4), 1595-1615.

¢ Querini, M., Grillo, A., Lentini, A. e Italiano, G. F. (2011). 2D Color Barcodes for Mobile Phones.
Numero speciale dell'International Journal of Computer Science & Applications (IJCSA), 8(1),
136-155.

Questo documento é una specifica tecnica autonoma del formato HCC2D.
Questo documento di specifica é stato scritto da Marco Querini.

Questa specifica potrebbe cambiare prima della versione 1.0.

Licenza e copyright
Copyright © 2010-2026 Marco Querini. Tutti i diritti riservati.
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Questa opera e concessa in licenza secondo i termini della Licenza Creative Commons
Attribuzione-Non opere derivate 4.0 Internazionale (CC BY-ND 4.0).

Per visualizzare una copia di questa licenza, visita:

https://creativecommons.org/licenses/by-nd/4.0/

Sei libero di condividere, copiare e ridistribuire questo documento di specifica in
qualsiasi mezzo o formato, per qualsiasi scopo, anche commercialmente, a condizione di
attribuire il giusto credito all'autore originale e di non distribuire versioni modificate del
testo. L'implementazione di software, hardware o sistemi conformi ai requisiti tecnici
definiti in questa specifica € completamente consentita e non costituisce un'opera

derivata del presente documento.

Questa specifica e pubblicata apertamente. Le implementazioni software ufficiali di
HCC2D sono distribuite secondo termini proprietari separati.

Questa specifica e fornita "cosi com'e", senza alcuna garanzia. L'autore non rilascia
dichiarazioni né garanzie riguardo all'accuratezza, completezza o idoneita per uno scopo

particolare delle informazioni qui contenute.

HCC2D™ e un marchio non registrato.
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Introduzione

HCC2D e un formato di codice a barre bidimensionale a colori. Riutilizza la struttura a
matrice quadrata del QR Code definendo al contempo le proprie regole specifiche per la
codifica a colori, il framing del payload, la semantica del bordo del simbolo, le capacita di
versione e l'organizzazione delle codewords. In particolare, HCC2D riutilizza il finder
pattern, l'alignment pattern, il timing pattern, le informazioni di formato, le informazioni
di versione, le formule di data masking e il codice a correzione di errori di Reed-Solomon
compatibile con QR Code / ISO/IEC 18004:2006, eccetto dove questa specifica definisce

esplicitamente un comportamento diverso.

QR Code € un marchio registrato di DENSO WAVE INCORPORATED in Giappone e in altri
paesi. HCC2D non & sponsorizzato, approvato né affiliato a DENSO WAVE
INCORPORATED. Gli elementi strutturali definiti in QR Code / ISO/IEC 18004:2006 —
inclusi finder patterns, alignment patterns, timing patterns, format information, version
information e masking — sono qui utilizzati come elementi di uno standard tecnico
pubblico. Questo documento descrive solo gli elementi specifici di HCC2D del formato e

intenzionalmente non ripubblica tali elementi.

HCC2D non e un'alternativa al codice QR, ma una sua estensione. Un decoder HCC2D
deve essere anche un lettore di codici QR. In termini pratici, un decoder HCC2D &
fondamentalmente un decoder standard di codici QR con funzionalita aggiuntive per
riconoscere e decodificare moduli colorati. Utilizza la fase standard di rilevamento del QR
Code per rilevare la struttura del simbolo. Dopo il rilevamento e prima della decodifica
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del payload, il decoder determina se seguire il percorso standard di decodifica del QR
Code, nel quale i moduli sono interpretati come moduli in bianco e nero, oppure il
percorso di decodifica HCC2D, nel quale i moduli sono interpretati come moduli a 4 colori
0 a 8 colori. Questa scelta viene effettuata verificando se i Color Palette Patterns di
HCC2D sono presenti sul perimetro del simbolo. Se i Color Palette Patterns non sono
presenti, il decoder decodifica il simbolo come un QR Code standard. Se i Color Palette
Patterns sono presenti, il decoder decodifica il simbolo come un codice HCC2D secondo le
regole di colore HCC2D applicabili. Un encoder HCC2D produce simboli che condividono
la stessa base strutturale del codice QR e deve essere in grado di codificare sia simboli
QR Code sia simboli HCC2D.

Questo documento specifica i formati di codice HCC2D a quattro colori e HCC2D a otto
colori.

1. Ambito

Questo documento copre:

e hcc2d4: HCC2D a quattro colori
e hcc2d8: HCC2D a otto colori

Questa specifica definisce:

» solo simboli quadrati
e versioni 1..40
« livelli di correzione degli errori L, M, Q, H

« solo codifica del payload in modalita byte

Questa specifica definisce il framing del payload HCC2D usando un segmento BYTE.

1.1 Termini e acronimi
o Color Palette Pattern: il bordo esterno di un codice HCC2D che contiene la sequenza
ciclica dei colori della palette e che funge da legenda
e EC: correzione degli errori
e EC level: livello di correzione degli errori
e ECPB: codewords di correzione degli errori per blocco
» MSB: bit piu significativo
e LSB: bit meno significativo
e RS: Reed-Solomon

e RGB: rosso, verde, blu
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« IS0/IEC: Organizzazione Internazionale per la Normazione / Commissione
Elettrotecnica Internazionale

Termini della matrice:

« module: una cella quadrata logica del simbolo

e inner grid o inner matrix:la matrice NxN riutilizzata compatibile con QR prima
dell'aggiunta del bordo HCC2D
o full symbol: il quadrato N+2 prodotto dopo l'aggiunta del bordo HCC2D

o function module: un modulo non dati appartenente alle strutture finder, alignment,

timing, formato o versione

» data module: un modulo il cui stato e determinato dal payload codificato e dal flusso di

bit di correzione degli errori

e plane: una matrice binaria estratta dal flusso di bit interlacciato finale

1.2 Struttura ad alto livello
Ad alto livello, la codifica HCC2D procede come segue:

1. inquadrare il payload come un segmento in modalita BYTE

2. scegliere la versione e il livello di correzione degli errori

3. generare le codewords dei dati, le error-correction codewords e il flusso di bit
interlacciato finale

4. dividere quel flusso di bit finale in due o tre piani binari

5. costruire una matrice interna compatibile con QR per piano usando un mask pattern
condiviso

6. combinare i bit dei piani negli indici di colore per i moduli dati
7. renderizzare i moduli di funzione in bianco e nero

8. aggiungere il bordo Color Palette Pattern di HCC2D

HCC2D non esegue un processo di correzione degli errori separato per piano. Prima
viene prodotto un flusso di bit combinato, e 1'estrazione dei piani avviene solo dopo.

2. Base di conformita

Un'implementazione conforme produce codici decodificabili dall'HCC2D Decoder
ufficiale, disponibile su Google Play, Huawei AppGallery e App Store.

Un'implementazione che dichiara la conformita a questa specifica deve combinare:

1. un livello specifico di HCC2D definito da questo documento; e

2. un livello di codifica a matrice quadrata riutilizzato il cui comportamento sia
compatibile con QR Code / ISO/IEC 18004:2006 per tutte le parti riutilizzate.

HCC2D Code Specification — Version 0.9.0 106


https://play.google.com/store/apps/details?id=com.hcc2d.decoder&hl=it&gl=IT
https://appgallery.cloud.huawei.com/marketshare/app/C117478101?locale=it_IT
https://apps.apple.com/it/app/hcc2d-decoder/id6762202762

Per l'interoperabilita con i decoder HCC2D esistenti, il livello riutilizzato deve fornire
almeno:

» versioni quadrate di tipo Model-2 1..40
« livelli di correzione degli errori L, M, Q, H
» posizionamento del finder pattern

» posizionamento dell'alignment pattern in base alle coordinate indicate nelle tabelle
HCC2D

» posizionamento del timing pattern

» generazione e posizionamento delle informazioni di formato

» generazione e posizionamento delle informazioni di versione dove applicabile
» ordine di posizionamento dei dati in modalita BYTE nella matrice interna

o formule di data masking per i mask indices 0..7

» mask penalty evaluation compatibile con QR Code / ISO/IEC 18004:2006, eccetto per

la regola specifica di HCC2D che usa solo il piano 0 invertito nella sezione 10

» generazione della parita Reed-Solomon e interleaving delle codewords compatibile
con QR Code / ISO/IEC 18004:2006, eccetto per i conteggi totali delle codewords e
molteplicita dei blocchi specifici di HCC2D definiti nelle sezioni 20 e 21

Pertanto:

« questa specifica non € completamente autonoma

le

« un'implementazione che abbia gia quei comportamenti riutilizzati compatibili con QR

Code / ISO/IEC 18004:2006 puo implementare la generazione di simboli HCC2D
interoperabili a partire da questa specifica

» un'implementazione che abbia questa specifica insieme alla specifica QR Code per le

parti riutilizzate dispone delle informazioni necessarie per implementare la
generazione di simboli HCC2D interoperabili

In termini pratici, HCC2D non € un sostituto della costruzione di matrici quadrate in stile

QR. E un livello di capacita cromatica e framing costruito sopra un simbolo interno
riutilizzato compatibile con QR. Pertanto, le differenze normative di HCC2D sono
concentrate in:

« framing del payload

« capacita totali delle codewords e molteplicita dei blocchi

» estrazione dei piani di bit e interpretazione del colore

» selezione dell'input per l'algoritmo di data masking: solo il piano 0 invertito
« regola di rendering dei moduli di funzione

« semantica del bordo esterno di HCC2D
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Un formato o simbolo puo essere denominato HCC2D solo se € conforme a questa
specifica. L'uso del nome HCC2D per descrivere un formato o simbolo non conforme e
fuorviante e non & autorizzato da questa specifica.

3. Parametri di codifica

Un processo di generazione di simboli HCC2D conforme & parametrizzato da almeno
questi valori logici:

» payload: obbligatorio, array di byte non vuoto

e mode: hcc2d4 o hcc2d8

e ec level:unotra L, M, Q, H

e version: 0 significa selezione automatica; altrimenti 1..40

» scale: pixel per modulo per il rendering raster, se viene prodotto output raster

e quiet zone: moduli di margine bianco attorno al simbolo renderizzato, se viene
prodotto output raster

o palette rgb: sostituzione RGB opzionale

I primi quattro parametri influenzano il simbolo HCC2D logico. Gli ultimi tre influenzano
solo il rendering visivo.

I valori predefiniti, il comportamento dell'interfaccia utente e le convenzioni della riga di
comando esulano dall'ambito di questa specifica.

Note aggiuntive sui parametri:

» payload viene interpretato strettamente come byte grezzi

» questa specifica non definisce la transcodifica del testo, 1'ottimizzazione multi-
segmento, la modalita numerica o la modalita alfanumerica

« mode determina il numero di piani e la famiglia di palette
» ec_level seleziona la riga della tabella normativa all'interno della versione scelta

« version controlla la capacita, la dimensione interna, le coordinate di allineamento e la
struttura dei blocchi

scale, quiet zone e palette rgb non modificano il flusso di bit logico codificato

4. Geometria del simbolo

Per entrambe le modalita HCC2D, la versione v usa una griglia quadrata interna di
dimensione:

N = 17 + 4*v

Esempi:
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e versione 1 — 21 x 21
» versione 10 —» 57 x 57
» versione 40 - 177 x 177
La griglia interna riutilizza le strutture di finder pattern, alignment pattern, timing

pattern, informazioni di formato e informazioni di versione che seguono regole
compatibili con QR Code / ISO/IEC 18004:2006.

HCC2D aggiunge quindi il proprio bordo esterno di un modulo su tutti e quattro i lati:

o dimensione interna = N

o dimensione completa = N + 2
Questo bordo esterno specifico di HCC2D e il Color Palette Pattern.
La distinzione tra griglia interna e simbolo completo € normativa:

» tutta la logica di posizionamento riutilizzata compatibile con QR opera sulla matrice

interna N x N
« il Color Palette Pattern di HCC2D si trova al di fuori di quella matrice interna
« il rendering e l'output raster utilizzano la dimensione completa N + 2
Pertanto, ogni volta che questo documento fa riferimento a pattern di funzione,

posizionamento dei dati, masking o geometria di versione, tali regole si applicano prima
alla matrice interna e solo successivamente viene aggiunto il bordo HCC2D.

5. Indici di colore e palette predefinite

Questa sezione definisce il layout dei bit dell'indice di colore per HCC2D4 e HCC2DS§, i
due Modelli di Palette di Colori standard (Modello 1 per la visualizzazione su schermo e
Modello 2 per la stampa), la classificazione dei modelli di palette, e le regole per la
personalizzazione della palette.

5.1 HCC2D4 — Palette di Colori Modello 1 — Definizione

I codici HCC2D4 con Palette di Colori Modello 1 dovranno usare i seguenti colori per gli
indici di palette 0..3. La luminanza & approssimativa, calcolata come
Y = 0.299R + 0.587G + 0.114B.
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Indice

Layout dei bit dell'indice di colore:

Tabella 1 — Tavolozza colori HCC2D4, Modello 1 (Schermo)

Colore RGB

nero RGB(0, 0, 0)
rosso RGB(220, 0, 0)
ciano RGB(0, 200, 220)
bianco RGB (255, 255, 255)

e bit 1 = piano MSB
e bit 0 = piano LSB

Pertanto:

e 00 -0
e 01 -1
e 10 - 2
e 11 - 3

l

=

nero
rosso
ciano

bianco

Luminanza (Y)

~ 0

U

66

= 142

~ 255

L'ordinamento € logico, non meramente visivo. L'indice 0 & l'ancora scura e l'indice 3 &

l'ancora bianca della famiglia a quattro colori.

5.2 HCC2D8 — Palette di Colori Modello 1 — Definizione

I codici HCC2D8 con Palette di Colori Modello 1 dovranno usare i seguenti colori per gli

indici di palette 0..7. La luminanza & approssimativa, calcolata come
Y = 0.299R + 0.587G + 0.114B.

Indice

Tabella 2 — Tavolozza colori HCC2D8, Modello 1 (Schermo)

Colore

nero

rosso scuro
verde scuro
blu navy scuro
ciano chiaro
giallo chiaro
magenta chiaro

bianco
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RGB(0, 0, 0)
RGB(200, 0, 0)
RGB(0, 130, 0)
RGB(0, 60, 180)
RGB(0, 215, 235)
RGB (255, 220, 50)
RGB (255, 130, 230)

RGB (255, 255, 255)

Luminanza (Y)

=0

= 60

= 76

~ 56

~ 153

= 211

=179

=~ 255

110



Layout dei bit dell'indice di colore:

e bit 2 = piano 0 / piano MSB
e bit 1 = piano 1
o bit 0 = piano 2 / piano LSB

Pertanto l'indice di colore € uguale al valore a 3 bit formato dai tre bit di piano.

Ancora una volta, I'ordinamento e logico. L'indice 0 e l'ancora scura e l'indice 7 e

l'ancora bianca della famiglia a otto colori.

5.3 Palette di Colori Modello 1 — Motivazione del design

I valori RGB della Palette di Colori Modello 1 (definita nelle sezioni 5.1 e 5.2) sono stati
deliberatamente scelti per evitare gli estremi del gamut sRGB, dove i profili di schermo e
i gamut hardware divergono maggiormente. Il decoder campiona il Color Palette Pattern
in fase di esecuzione sullo schermo reale — che puo essere sRGB, wide-gamut, AMOLED
o LCD, e quasi certamente non calibrato. I valori di canale prossimi ai limiti (vicinia 0 o
255) vengono riprodotti in modo diverso a seconda del tipo di schermo; limitando i canali
attivi a 200-220 anziché 255, i colori della palette si collocano all'interno del gamut
sRGB, dove i diversi schermi concordano in modo piu affidabile sul colore percepito.
Questo riduce la deriva cromatica tra schermi e migliora la stabilita del campionamento
dei colori durante la decodifica.

Questa scelta di limitazione dei canali RGB produce anche una distribuzione di luminanza
coerente con il requisito di ordinamento della sezione 5.9. Per HCC2D8 (sezione 5.2), gli
indici 0-3 (nero, rosso scuro, verde scuro, blu navy scuro) rientrano tutti al di sotto del
punto medio di luminanza (Y < 128), mentre gli indici 4-7 (ciano chiaro, giallo chiaro,
magenta chiaro, bianco) rientrano tutti al di sopra (Y > 128). Il divario tra l'indice 3 (blu
navy scuro, Y = 56) e l'indice 4 (ciano chiaro, Y = 153) e di circa 97 unita di luminanza.

La Palette di Colori Modello 1 e la baseline validata per gli schermi. Non ha la pretesa di
essere ottimale per la stampa.

5.4 HCC2D4 — Palette di Colori Modello 2 — Definizione

Per HCC2D4, tutti i colori intermedi sono a singolo canale. Il giallo e escluso perché offre

contrasto insufficiente con la carta bianca:
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Tabella 3 — Tavolozza colori HCC2D4, Modello 2 (Stampa)

Indice Colore RGB Canali inchiostro Luminanza (Y)
0 nero RGB(0, 0, 0O) K =0

1 magenta RGB (255, 0, 255) M = 105

2 ciano RGB(0, 255, 255) C =179

3 bianco RGB (255, 255, 255) nessun inchiostro (carta) = 255

5.5 HCC2D8 — Palette di Colori Modello 2 — Definizione

Per HCC2DS, la palette copre tutti e tre i primari CMYK a singolo canale e le loro tre

combinazioni binarie a saturazione completa. Non viene usata alcuna combinazione a tre

canali:
Tabella 4 — Tavolozza colori HCC2D8, Modello 2 (Stampa)

Indice Colore RGB Canali inchiostro Luminanza (Y)
0 nero RGB(0, 0, 0) K =0
1 blu RGB(0, 0, 255) C + M (100%) = 29
2 ToSSso RGB (255, 0, 0) M+ Y (100%) = 76
3 magenta RGB (255, 0, 255) M = 105
4 verde RGB(0, 255, 0) C+Y (100%) = 150
5 ciano RGB(0, 255, 255) C =179
6 giallo RGB (255, 255, 0) Y = 226
7 bianco RGB(255, 255, 255) nessun inchiostro (carta) = 255

5.6 Palette di Colori Modello 2 — Motivazione del design

La Palette di Colori Modello 2 e la palette ottimizzata per la stampa, definita per HCC2D4
e HCC2D8. Per la stampa, il problema & diverso rispetto agli schermi: il gamut
dell'inchiostro, il punto di bianco della carta e le condizioni di illuminazione durante la
scansione introducono fonti di variabilita differenti. La Palette di Colori Modello 2 si basa
sul principio di minimizzare il numero di canali di inchiostro per colore di modulo. I colori
a singolo canale sono i piu stabili tra le stampanti; ogni canale aggiuntivo introduce
interazioni di dot gain che variano in funzione della stampante, della carta e della densita
dell'inchiostro.
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Entrambe le palette della Palette di Colori Modello 2 soddisfano I'ordinamento
scuro/chiaro della sezione 5.9. Per HCC2D8, la suddivisione e particolarmente netta: gli
indici 0-3 (nero, blu, rosso, magenta) rientrano tutti al di sotto del punto medio di
luminanza (Y < 128), mentre gli indici 4-7 (verde, ciano, giallo, bianco) rientrano tutti al
di sopra (Y > 128), con un divario di circa 45 unita di luminanza tra l'indice 3 (magenta, Y
= 105) e l'indice 4 (verde, Y = 150).

5.7 Classificazione dei Modelli di Palette di Colori

I codici HCC2D sono classificati in base alla palette di colori utilizzata. Il numero di
modello e una proprieta della palette, non del formato del codice; il decoder € agnostico
rispetto alla palette.

» Palette di colori Modello 1: codici che utilizzano la palette predefinita esatta
definita nelle sezioni 5.1 e 5.2. Questa e la palette standard e completamente
interoperabile. La Palette di colori Modello 1 e stata validata per funzionare bene
quando i codici sono visualizzati su schermi (monitor di computer, smartphone e
dispositivi simili). Qualsiasi implementazione che dichiari conformita HCC2D senza
ulteriori qualifiche implica la Palette di colori Modello 1.

» Palette di Colori Modello 2: codici che utilizzano la palette ottimizzata per la
stampa definita nelle sezioni 5.4 e 5.5, disponibile per HCC2D4 e HCC2D8. Progettata
per flussi di lavoro di stampa e scansione.

» Palette non valida: una palette priva di nero all'indice 0 o di bianco all'ultimo indice.
I codici prodotti con tale palette non sono codici HCC2D validi. I codificatori conformi

dovranno rifiutare tali configurazioni (vedi sezione 5.8).

» Palette non standard / sperimentale: una palette che mantiene il nero all'indice 0
e il bianco all'ultimo indice ma usa colori intermedi diversi. I codici prodotti con tale
palette possono o non possono essere decodificabili, a seconda di quanto siano
cromaticamente distinti i colori scelti. L'implementazione di codifica si assume la

piena responsabilita per eventuali codici che non riescono a essere decodificati.

I numeri di modello della palette di colori sono assegnati esclusivamente da questa
specifica. Versioni future di questa specifica potranno definire modelli di palette di colori
aggiuntivi (Palette di colori Modello 3 e successivi) man mano che altre combinazioni di
colori vengano validate sperimentalmente per funzionare bene in casi d'uso specifici,
come la lettura da computer a telefono o da telefono a telefono.

Le modifiche alla palette dovrebbero essere limitate a uso sperimentale. Per 1'uso in
produzione, la Palette di colori Modello 1 dovrebbe essere usata quando i codici sono
destinati alla visualizzazione su schermi (monitor di computer, smartphone e dispositivi
simili); la Palette di colori Modello 2 dovrebbe essere usata quando sono destinati alla
stampa.
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Le implementazioni che producono codici con una palette non standard dovranno
comunicarlo esplicitamente agli utenti, indicando che i codici utilizzano una palette non
standard e potrebbero non essere decodificabili da tutti i decoder HCC2D.

5.8 Sostituzione della palette

La prima voce della palette e 1'ultima sono ancoraggi normativi e non devono essere

modificati:

e per hcc2d4, l'indice 0 deve rimanere nero e l'indice 3 deve rimanere bianco

e per hcc2d8, l'indice 0 deve rimanere nero e l'indice 7 deve rimanere bianco
Pertanto:

e in hcc2d4, solo gli indici 1 e 2 possono essere personalizzati

e in hcc2d8, solo gli indici da 1 a 6 possono essere personalizzati
Quando viene fornita una sostituzione della palette:

« la modalita a 4 colori richiede esattamente 12 byte (4 * 3)
« la modalita a 8 colori richiede esattamente 24 byte (8 * 3)

« il layout dei byte & ancora la palette completa in ordine di indice di palette, poi in
ordine di componente RGB

« tuttavia, i codificatori conformi devono rifiutare le sostituzioni la cui prima voce non e

nero o la cui ultima voce non e bianco
L'ordine dei byte e per ordine di voce della palette, poi per ordine di componente RGB:

« HCC2D4: RO GO BO R1 G1 B1 R2 G2 B2 R3 G3 B3
« HCC2D8: RO GO BO ... R7 G7 B7

Valori di ancoraggio normativi:

e hcc2d4: RO GO BO

©00eR3G3B3

255 255 255

e hcc2d8: RO GO BO = 0 0 0 e R7 G7 B7 = 255 255 255

La logica del simbolo usa solo gli indici. I valori RGB personalizzati non influenzano le
codewords, la costruzione del flusso di bit, la selezione della versione, la mask selection o
il layout della matrice, ma influenzano l'aspetto renderizzato.

In modo equivalente, HCC2D determina prima un indice di colore logico per ogni modulo
e solo poi associa quell'indice a una terna RGB per il rendering.

5.9 Ordinamento di luminanza consigliato per palette personalizzate

Questa sottosezione e informativa.
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Quando viene utilizzata una palette personalizzata, le implementazioni dovrebbero
preservare una meta inferiore piu scura e una meta superiore piu chiara. Questa
raccomandazione e motivata dalla mask selection rule di HCC2D definita piu avanti in
questa specifica.

La mask selection di HCC2D non viene eseguita sul simbolo finale renderizzato a piena
risoluzione cromatica. Viene invece eseguita su un proxy binario derivato da un solo
piano di bit:

» solo il piano 0 partecipa alla mask selection

o per hcc2d4, il piano 0 e il bit piu significativo del colore

e per hcc2ds, il piano 0 e il bit piu significativo del colore (bit 2)

o quel piano viene estratto dal flusso di bit interlacciato finale

» quel piano viene poi invertito

» le QR-compatible mask penalty rules vengono valutate su quel proxy invertito a piano

singolo

Pertanto, solo un bit per modulo influenza direttamente la mask choice.

Questo ha un'importante conseguenza pratica. La maschera viene scelta usando le regole
di penalita binaria in stile QR, ma il simbolo HCC2D finale & un simbolo multicolore.
Perché il processo di mask selection in stile QR rimanga significativo per HCC2D, il proxy
binario utilizzato per la mask choice dovrebbe ancora correlare ragionevolmente bene
con la struttura di oscurita apparente del simbolo renderizzato finale.

Quella correlazione migliora quando gli indici di palette inferiori sono piu scuri e gli indici
superiori sono piu chiari. In tale disposizione, il piano singolo utilizzato per la mask
selection funge ancora da utile approssimazione grossolana di come sono distribuite le
regioni scure rispetto a quelle chiare nel simbolo HCC2D finale.

Pertanto, la personalizzazione della palette dovrebbe preservare un ordinamento di
luminanza renderizzata in cui la meta inferiore rimanga piu scura in generale e la meta
superiore piu chiara in generale, coerente con 1'ordinamento di significato logico degli
indici di colore.

In termini pratici:

gli indici di palette inferiori dovrebbero corrispondere a colori piu scuri

gli indici di palette superiori dovrebbero corrispondere a colori piu chiari

la prima voce deve rimanere nera

I'ultima voce deve rimanere bianca
Ordinamento consigliato per hcc2d4:

e l'indice 0 deve essere nero
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» l'indice 1 dovrebbe essere visivamente piu scuro dell'indice 2
» l'indice 3 deve essere bianco

» come linea guida a livello della famiglia a 4 colori, gli indici 6 e 1 dovrebbero
formare la meta piu scura della palette e gli indici 2 e 3 la meta piu chiara

Ordinamento consigliato per hcc2ds:

» l'indice 0 deve essere nero

» l'indice 7 deve essere bianco

« gliindici 1, 2 e 3 dovrebbero rimanere nella meta piu scura della palette
« gliindici 4, 5 e 6 dovrebbero rimanere nella meta piu chiara della palette

» come linea guida a livello della famiglia a 8 colori, gli indici da 6 a 3 dovrebbero

essere piu scuri in generale degli indicida 4 a 7

Questa raccomandazione non modifica la logica del simbolo, poiché HCC2D usa gli indici
di palette piuttosto che i valori di luminanza quando costruisce il simbolo. Una palette
che viola il bilanciamento raccomandato piu scuro in basso / piu chiaro in alto puo ancora
produrre simboli decodificabili. Tuttavia, facendo cosi si indebolisce la relazione intesa
tra:

« il proxy utilizzato durante la mask selection
« la distribuzione di oscurita apparente del simbolo renderizzato finale

« la stabilita visiva della palette personalizzata in diverse condizioni di scansione

Se quel bilanciamento scuro-verso-chiaro viene preservato, le mask rules in stile QR
riutilizzate rimangono un'euristica ragionevole e utile anche per HCC2D.

Se quel bilanciamento non viene preservato:

« il codificatore puo ancora generare simboli validi

» idecoder possono ancora decodificare con successo quei simboli

« ma la maschera selezionata viene quindi ottimizzata per il proxy binario in stile QR
piuttosto che per una disposizione cromatica finale la cui oscurita percepita segue la
stessa struttura

In tal caso, la mask selection funziona ancora nel senso stretto che una mask viene scelta
e il simbolo risultante puo rimanere decodificabile, ma il modello di penalita in stile QR
diventa meno rappresentativo delle proprieta visive del simbolo HCC2D reale.

Per tale motivo, una palette personalizzata dovrebbe preservare colori piu scuri negli

indici inferiori e colori piu chiari negli indici superiori.
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6. Framing del payload

Il framing del payload HCC2D usa un segmento BYTE.

» bit del marcatore di segmento: 0160

» larghezza del campo di conteggio: 16 bit in entrambe le modalita HCC2D, per tutte le

versioni
» valore di conteggio: lunghezza del payload in byte

« byte del payload: aggiunti verbatim, 8 bit ciascuno, bit piu significativo prima
I1 flusso di bit del payload logico prima della terminazione e:
0100 || byte count 16 || payload bytes

I bit di terminazione, 1'allineamento dei byte, i byte di padding, la generazione della
parita Reed-Solomon e l'interleaving finale seguono regole compatibili con QR Code /
ISO/IEC 18004:2006, eccetto dove questa specifica definisce esplicitamente un
comportamento HCC2D diverso.

Conseguenze importanti di questa regola di framing:

« il campo di conteggio € sempre di sedici bit per HCC2D, indipendentemente dalla

versione
« il valore di conteggio e un conteggio di byte, non di bit né di caratteri
 ibyte del payload vengono aggiunti verbatim in ordine di bit piu significativo prima

» questa specifica definisce esattamente un segmento BYTE per simbolo HCC2D

7. Selezione della versione

Se viene specificata esplicitamente una versione, sara usata solo se il payload vi rientra.

Se viene utilizzata la selezione automatica della versione, verra selezionata la versione

minima compatibile col payload.
Per una data modalita, versione e livello di correzione degli errori HCC2D:

e total codewords, data codewords, ec codewords e il layout dei blocchi sono forniti dalle
tabelle esplicite HCC2D nelle sezioni 20 e 21

« un payload e compatibile se e solo se il suo flusso di bit inquadrato puo essere
terminato e riempito fino a esattamente data codewords byte

A tal fine, la lunghezza del flusso di bit inquadrato prima della terminazione é:

4 + 16 + 8 * payload length
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dove 4 é l'indicatore di modalita BYTE e 16 e la larghezza del campo di conteggio byte
HCC2D.

Un payload rientra nella capacita quando quel flusso di bit inquadrato puo essere:

1. facoltativamente terminato con fino a quattro bit zero
2. riempito con bit zero fino al successivo limite di byte
3. riempito con byte di padding alternati fino a raggiungere esattamente la capacita di

data codewords

senza superare il conteggio di data codewords disponibili per la modalita, versione e

livello di correzione degli errori selezionati.

8. Organizzazione delle codewords HCC2D

Le tabelle dei parametri HCC2D nelle sezioni 20 e 21 sono normative.

La struttura di correzione degli errori segue regole compatibili con ISO/IEC 18004:2006,
eccetto dove questa specifica definisce esplicitamente un comportamento specifico di
HCC2D.

Ogni riga della tabella fornisce:

e dim: dimensione interna

e align: coordinate centrali dell'alignment pattern
e total: total codewords

o data: data codewords

e ec: error-correction codewords

e ecpb: error-correction codewords per block

» blocks: molteplicita dei blocchi e data codewords per blocco

Quei valori determinano completamente 1'organizzazione delle codewords HCC2D per

ogni versione e livello.

Per hcc2d4, il conteggio totale delle codewords per ogni versione e livello e esattamente il
doppio della struttura base compatibile con QR Code / ISO/IEC 18004:2006

corrispondente.

Per hcc2d8, il conteggio totale delle codewords per ogni versione e livello e esattamente il
triplo della struttura base compatibile con QR Code / ISO/IEC 18004:2006

corrispondente.

Pilu precisamente:
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e hcc2d4 mantiene i valori di codewords per block compatibili con QR Code / ISO/IEC
18004:2006 riutilizzati e raddoppia le molteplicita dei blocchi

e hcc2d8 mantiene i valori di codewords per block compatibili con QR Code / ISO/IEC
18004:2006 riutilizzati e triplica le molteplicita dei blocchi

Questo e il meccanismo con cui HCC2D aumenta la capacita totale di bit continuando a
usare le procedure Reed-Solomon compatibili con QR riutilizzate.

9. Costruzione dei piani

Sia B il flusso di bit finale delle codewords interlacciate.
La costruzione dei piani viene eseguita solo dopo:

» la formazione delle data codewords
» la generazione delle error-correction codewords

» il completamento dell'interleaving finale

HCC2D non crea flussi di correzione degli errori separati per piano. Viene invece
prodotto prima un flusso di bit combinato finale e poi diviso per passo in piani.

9.1 HCC2D4 — Due piani
hcc2d4 usa due piani.
L'estrazione dei piani avviene per de-interleaving dei bit dal flusso di bit finale:

» il piano O prende i bit alle posizioni 0, 2, 4,

il piano 1 prende i bit alle posizioni 1, 3, 5,
Il piano O e il piano MSB. Il piano 1 e il piano LSB.
Indice di colore del modulo dati:
color = (plane@® bit << 1) | planel bit

In modo equivalente, se il flusso di bit interlacciato finale € B[0], B[1], B[2], ..., i colori
dei moduli del simbolo sono determinati da coppie di bit:

(B[O1, B[11), (B[2], BI31), (B[4], BI[5]), ...
9.2 HCC2D8 — Tre piani

hcc2d8 usa tre piani.

L'estrazione dei piani e:

« il piano O prende i bit alle posizioni 0, 3, 6,

» il piano 1 prende i bit alle posizioni 1, 4, 7,
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il piano 2 prende i bit alle posizioni 2, 5, 8,
Il piano O e il piano MSB. Il piano 2 e il piano LSB.
Indice di colore del modulo dati:
color = (plane@ bit << 2) | (planel bit << 1) | plane2 bit

In modo equivalente, se il flusso di bit interlacciato finale € B[0], B[1], B[2], ..., i colori
dei moduli del simbolo sono determinati da triple di bit:

(srel, B[1l, B[2]), (B[3], B[4], B[5]), (B[6], B[7], B[8]),

L'ordine dei piani € normativo e non deve essere permutato. In hcc2d4, il piano 0 e il bit
piu significativo e il piano 1 € il bit meno significativo. In hcc2d8, il piano 0 e il bit 2, il
piano 1 e il bit 1 e il piano 2 e il bit 0.

10. Mask selection

Deve essere utilizzato un unico mask pattern in 0..7 per tutti i piani di un simbolo.

La mask selection segue regole compatibili con ISO/IEC 18004:2006, eccetto dove questa
specifica definisce esplicitamente un comportamento specifico di HCC2D.

Comportamento specifico di HCC2D per la valutazione dei candidati:

« costruire un flusso di bit proxy solo dal piano 0
» invertire ogni bit di quel flusso del piano 0

» usare quel flusso invertito per la mask penalty evaluation
Mask selection procedure:

1. per ogni mask index candidato in 0..7, applicare quella mask al flusso del piano 0
invertito e costruire una matrice interna candidata da esso
2. calcolare la mask penalty su quella matrice candidata

3. selezionare il mask index con penalita minima
I1 pareggio viene risolto dal primo minimo incontrato, cioe il mask index piu basso.

Una volta scelto il mask index vincitore, quell'unico indice deve essere riutilizzato per

ogni piano del simbolo. HCC2D non sceglie mask pattern diversi per piani diversi.

11. Costruzione della matrice interna

Ogni piano viene convertito in una matrice interna usando la versione scelta e il mask

pattern comune scelto.
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Importante: tutti i piani usano la stessa geometria del pattern di funzione, la stessa
versione, gli stessi bit di formato e lo stesso mask index. Differiscono solo nei bit di dati.

Questo documento non riporta nella sua interezza le formule riutilizzate di finder pattern,
alignment pattern, timing pattern, informazioni di formato, informazioni di versione,
Reed-Solomon o formule di data masking.

Pertanto, la costruzione della matrice interna per HCC2D puo essere intesa come una
costruzione di matrice compatibile con QR ripetuta sulla stessa geometria, una volta per
piano, con solo il flusso di bit del piano che cambia da un passaggio all'altro.

12. Colorazione dei moduli di funzione

Per hcc2d4 e hcc2d8, i moduli dati usano la mappatura dei colori multi-piano descritta
sopra, ma i moduli di funzione sono renderizzati solo in bianco e nero:

» se il piano 0 a quella coordinata del modulo di funzione e 1, renderizzare nero

 altrimenti renderizzare bianco
In pratica questo & sicuro perché i moduli di funzione sono identici in tutti i piani.

Questa regola si applica a tutti i moduli strutturali riutilizzati nella matrice interna,
inclusi finder pattern, alignment pattern, timing pattern, informazioni di formato e

informazioni di versione dove applicabile.

13. Color Palette Pattern

Il Color Palette Pattern deve essere implementato esattamente come specificato: i
decoder ne campionano i moduli per ricostruire la palette di colori. Il decoder non
conosce a priori i colori della palette, ad eccezione del fatto che il primo e nero e 1'ultimo
e bianco. Il Color Palette Pattern & quindi necessario per la decodifica.

Sia N la dimensione interna.
Il bordo HCC2D si trova un modulo all'esterno della griglia interna:

» la riga del bordo superiore si trova alla riga logica -1
» la riga del bordo inferiore si trova alla riga logica N
» la colonna del bordo sinistro si trova alla colonna logica -1

» la colonna del bordo destro si trova alla colonna logica N

Il codice HCC2D sposta quelle coordinate logiche di +1 in entrambi gli assi, producendo
una griglia (N+2) x (N+2).
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I1 Color Palette Pattern e una parte strutturale di HCC2D, non un ornamento opzionale.
La sua geometria e l'ordine degli indici di colore fanno parte della definizione del
formato.

13.1 Periodo del Color Palette Pattern

e hcc2d4: periodo P = 4

e hcc2d8: periodo P = 8

I segmenti attivi su ogni bordo scorrono ripetutamente attraverso tutti gli indici di palette
P. La formula esatta per ogni bordo, incluso l'indice iniziale e la direzione del ciclo, e
fornita nella sezione 13.2.

I1 ciclo e definito in termini di indici di palette logici, non di valori RGB letterali.

13.2 Formule esatte per i colori del Color Palette Pattern

Siano row e col coordinate logiche nel sistema di coordinate del bordo descritto sopra.
Il bordo Color Palette Pattern deve utilizzare queste regole esatte:

1. Bordo superiore: se row == -1 e 8 =< col < N - 8, allora color = (col - 8) mod P
2. Bordo inferiore: se row == N € 8 < col < N, allora color = (col - 8) mod P

3. Bordo sinistro: se col == -1, sia start = N - 9. Se 8 =< row = start, allora color =

(start - row) mod P
4. Bordo destro: se col == N e 8 =< row < N, allora color = (row - 8) mod P

5. Tutte le celle di bordo rimanenti: color = P - 1

Cio significa che le celle di bordo non ciclanti, inclusi gli angoli e i segmenti esclusi vicino
ai finder pattern, sono sempre l'indice di palette piu alto:

e 3 per HCC2D4 - bianco
e 7 per HCC2D8 - bianco

13.3 Repliche del Color Palette Pattern per modalita

Non tutti i moduli del bordo portano i colori della palette. I moduli agli angoli e vicino ai
finder pattern sono bianchi fissi (colore = P — 1, come definito nella sezione 13.2). La
lunghezza del segmento che replica ciclicamente i colori della palette su ciascun lato e:

o lato superiore: N - 16 moduli

« lato inferiore: N - 8 moduli

 lato sinistro: N - 16 moduli

e lato destro: N - 8 moduli

Per HCC2D8 (P = 8), si applicano le stesse lunghezze.
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La sequenza esatta per lato — incluso l'indice iniziale e la direzione — e determinata dalle
formule nella sezione 13.2. I lati superiore, inferiore e destro si incrementano con la loro
coordinata di scansione. Sul lato sinistro l'indice di palette decresce all'aumentare della
riga; l'indice iniziale esatto per ciascuna versione & dato dalla formula nella sezione 13.2.

13.4 Interpretazione per il decoder

Il decoder campiona queste strisce per recuperare le statistiche della palette. Pertanto il
bordo fa parte del formato del simbolo, non & semplicemente una decorazione.

Qualsiasi implementazione che modifichi la geometria del segmento, la direzione del ciclo
o le celle bianche di riserva del Color Palette Pattern genererebbe un simbolo non
conforme.

14. Coordinate di output renderizzato

Questa sezione definisce il rendering raster di un simbolo HCC2D logico. Il simbolo logico

e completamente definito senza fissare alcuna dimensione di pixel particolare.

14.1 Coordinate del modulo
Per le modalita HCC2D:
» dimensione totale della griglia di moduli = N + 2

e il modulo interno (x, y) si mappa sul modulo renderizzato (x + 1, y + 1)

14.2 Quiet zone
L'immagine rasterizzata aggiunge quiet zone moduli di colore di sfondo su tutti e quattro
i lati.
Indice del colore di sfondo:
« HCC2D4: 3 (bianco)
« HCC2D8: 7 (bianco)
14.3 Dimensione dell'immagine in pixel
Sia F la dimensione completa del modulo:
F=N+2
Allora:

« larghezza immagine = (F + 2 * quiet zone) * scale

« altezza immagine = uguale

Ogni modulo logico viene rasterizzato come un quadrato a colore pieno scale x scale.
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Per i simboli HCC2D, la quiet zone usa l'indice di palette piu alto:

e 3 per hcc2d4
e 7 per hcc2d8

Con le palette predefinite, questo corrisponde al bianco.

15. Regole strutturali rilevanti per il decoder

15.1 Campo di conteggio HCC2D
I1 campo di conteggio BYTE e di 16 bit in entrambe le modalita HCC2D.

15.2 Ordine dei piani
Per HCC2D a 4 colori:

« il piano O & il color MSB

« il piano 1 & il color LSB
Per HCC2D a 8 colori:

« il piano 0 € il bit piu significativo del colore (bit 2)

o il piano 1 e il bit 1

« il piano 2 e il bit meno significativo del colore (bit 0)
15.3 Maschera comune

Tutti i piani devono usare lo stesso mask pattern.

Queste regole sono rilevanti per il decoder perché un decoder che assuma larghezze del

campo di conteggio BYTE variabili in stile QR, un ordine di significativita dei piani
diverso, o maschere indipendenti per piano non interpreterebbe correttamente un

simbolo HCC2D conforme.

16. Procedura di codifica

Una procedura di codifica HCC2D conforme deve eseguire i seguenti passaggi:

1. Validare gli input.

2. Selezionare la famiglia di simboli (hcc2d4 o hcc2d8).

3. Selezionare il livello di correzione degli errori (L/M/Q/H).

4. Scegliere la versione: usare la versione specificata esplicitamente se il payload vi
rientra; altrimenti, quando si usa la selezione automatica, scegliere la versione

minima compatibile col payload.
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5. Costruire il flusso di bit del payload logico: 0160 || byte count 16 || payload bytes

6. Determinare la capacita specifica della famiglia e il layout dei blocchi dalla tabella
HCC2D esplicita per la modalita, versione e livello scelti.

7. Applicare la terminazione e i byte di padding.

8. Generare la parita e interlacciare le codewords usando la struttura di correzione degli

errori riutilizzata.
9. Dividere il flusso di bit finale in 2 o 3 piani per estrazione a passo.

10. Selezionare un mask index comune: per le modalita HCC2D, valutare le penalita

usando solo il piano 0 invertito.

11. Costruire una matrice interna per piano usando la versione comune, il livello EC e la
maschera.

12. Renderizzare i moduli dati:
o HCC2D4: indice di colore da 2 bit (un bit per piano)
o HCC2DS8: indice di colore da 3 bit (un bit per piano)

13. Renderizzare i moduli di funzione come nero/bianco dal piano 0.

14. Aggiungere l'esatto bordo Color Palette Pattern di un modulo usando le formule di
coordinate della sezione 13.

15. Aggiungere la quiet zone bianca.

16. Rasterizzare i moduli in pixel se € necessario un output di immagine raster.
L'ordine delle operazioni & importante. In particolare:

» la correzione degli errori e l'interleaving avvengono prima dell'estrazione dei piani
« la mask selection avviene una volta ed e condivisa da tutti i piani

» la costruzione della matrice interna avviene prima dell'aggiunta del bordo Color
Palette Pattern

» la quiet zone e al di fuori del simbolo HCC2D completo e non fa parte della struttura
logica del payload

17. Wrapper del payload HCC2DF

Questa sezione non definisce il codice HCC2D stesso.

Definisce un formato wrapper del payload opzionale, HCC2DF, che puo essere utilizzato
prima della codifica del simbolo HCC2D quando l'applicazione vuole trasportare un nome
file insieme al contenuto del file. Quando viene utilizzato, il flusso di byte HCC2DF
diventa il payload definito nelle sezioni 3, 6 e 16 di questa specifica.

HCC2DF & un wrapper a livello applicativo sovrapposto ai byte del payload HCC2D. Non fa
parte della geometria del simbolo HCC2D o della logica del colore.
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17.1 Layout dei byte HCC2DF
I byte del payload HCC2DF sono:

[EN

. magic ASCII: "HCC2DF" - 6 byte

N

. byte della versione wrapper: 0x01

w

. byte del flag di compressione:

o 0x00 = contenuto non compresso

o 0x01 = contenuto compresso con zlib

4. lunghezza del nome file: 1 byte
5. byte del nome file: UTF-8, esattamente filename length byte
6. byte di contenuto: byte del file grezzi o byte del file compressi

Questo wrapper non definisce campi di checksum, footer né strutture di metadati

annidate.

17.2 Vincoli del nome file

« il nome file non deve essere vuoto
» il nome file non deve superare i 127 byte UTF-8
« il nome file non deve contenere /

« il nome file non deve contenere \

17.3 Regola di compressione

Se viene tentata la compressione, il contenuto viene compresso usando zlib
compress2(..., Z DEFAULT COMPRESSION) .

La compressione dovrebbe essere usata solo se tutte le seguenti condizioni sono vere:

» la compressione ha successo
 la dimensione del file originale & di almeno 128 byte

» la dimensione compressa e strettamente inferiore al 96% della dimensione originale

Altrimenti i byte del file grezzo dovrebbero essere memorizzati e il flag di compressione
dovrebbe essere 0x00 .

Il minimo di 128 byte riflette 1'overhead fisso che la compressione zlib introduce sempre.
Il wrapper zlib aggiunge 6 byte (2 di intestazione + 4 di checksum Adler-32). Le
intestazioni dei blocchi deflate aggiungono ulteriore overhead: un blocco memorizzato
aggiunge 5 byte, e un blocco Huffman dinamico aggiunge la descrizione della tabella dei
codici, che puo essere di 20-50 byte per input piccoli — per un overhead totale realistico
di circa 36 byte. Per capire perché 128 byte e la soglia giusta, si considerino i due casi:
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« Input di 64 byte: margine per superare il 90% = 64 x 0,9 — 36 = 21,6 byte peri
dati effettivi — sarebbe necessario ridurre il contenuto a circa il 34%, risultato
raggiungibile solo per sequenze molto ripetitive.

o Input di 128 byte: margine = 128 x 0,9 — 36 = 79 byte per i dati effettivi —
sarebbe necessario ridurre il contenuto a circa il 62%, un valore realistico per testo,
JSON o URL tipici.

Al di sotto di 128 byte, 'overhead consuma una parte cosi grande del margine disponibile
che la compressione difficilmente produce un risultato significativo per qualsiasi payload

reale.

Questa regola preferisce la compressione solo quando fornisce un chiaro beneficio in
termini di dimensione. Le implementazioni possono usare una soglia diversa (es. 95%), ma
non e raccomandato: una soglia piu alta significa comprimere dati che risparmiano solo
pochi punti percentuali di spazio, il che non costituisce un beneficio significativo:
memorizzare i byte grezzi & piu semplice e il risultato puo avere praticamente quasi la
stessa dimensione. In ogni caso, le implementazioni che si discostano da questa
raccomandazione produrranno comungue codici decodificabili dall'HCC2D Decoder
ufficiale, purché il flag di compressione e il contenuto rimangano coerenti: se il flag e
0x01 il contenuto deve essere dati zlib validi; se € 0x00 il contenuto deve essere i byte

grezzi.

17.4 Relazione di ambito con HCC2D

HCC2DF e un wrapper opzionale trasportato all'interno dei byte del payload HCC2D. Non
fa parte della struttura del codice HCC2D, della codifica del colore, dell'organizzazione
dei codewords o della geometria del simbolo.

18. Protocollo di trasferimento in streaming HCC2DST

HCC2DST e un protocollo a livello applicativo per trasferire un singolo file mediante piu
simboli HCC2D. Ogni simbolo trasporta uno shard del file codificato con Reed-Solomon e
incapsulato in un contenitore HCC2DF (§17). HCC2DST e opzionale e non modifica la
struttura del codice, la codifica dei colori, 1'organizzazione delle codeword o la geometria
del simbolo.

I dettagli tecnici completi di questo protocollo saranno descritti in una versione futura di
questa specifica.
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19. Raccomandazioni di implementazione

Le seguenti sono raccomandazioni orientative per gli implementatori. Non sono requisiti
normativi della presente specifica. In tutta la specifica, i requisiti normativi sono espressi
con forme di obbligo come "deve" o "dovra", le raccomandazioni con "dovrebbe" e "non

dovrebbe" e le opzioni consentite con "puo".

Livello di correzione degli errori raccomandato: Per i codici HCC2D dovrebbero
essere usati i livelli Q o M. Il livello L non dovrebbe essere usato per uso generale. Il
livello H offre la massima robustezza a scapito di una capacita del payload
significativamente ridotta.

Modalita raccomandata: Per I'uso in produzione dovrebbe essere usato hcc2d4.
hcc2d8 offre una maggiore capacita del payload ma richiede condizioni di visualizzazione

e scansione cromaticamente piu coerenti.
Qualita di stampa e produzione: Per i codici stampati destinati all'uso in produzione:

» Dovrebbe essere usato un formato di output senza perdita (PNG, SVG o PDF). I
formati con perdita come JPEG introducono artefatti di compressione che alterano i
colori dei moduli.

» Ogni modulo dovrebbe essere reso come un blocco di colore solido; la retinatura
(halftoning) non dovrebbe essere usata.

» Le proporzioni non dovrebbero essere stirate, compresse né distorte.

» Sfocatura, antialiasing e ricampionamento non dovrebbero essere applicati dopo la

rasterizzazione.

» La dimensione del modulo dovrebbe essere di almeno 0,5 mm (dimensione X obiettivo
GS1 per QR Code), o preferibilmente intorno a 1 mm per una maggiore affidabilita. I
moduli piu piccoli riducono la differenziazione dei colori durante la fase di decodifica.

20. Tabella dei parametri HCC2D4 esplicita

I seguenti valori sono i parametri di versione HCC2D4. Sono i totali completi HCC2D4 e i
layout dei blocchi.

Significato dei campi della tabella:

e Vn: numero di versione HCC2D.

e dim: dimensione interna del simbolo in moduli, escludendo il bordo Color Palette
Pattern di un modulo di HCC2D.

» align: coordinate centrali dell'alignment pattern sulla griglia interna. Una lista vuota
significa che non sono presenti alignment pattern.
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e L, M, Q, H:livelli di correzione degli errori.

e total: numero totale di codewords nel simbolo per quella versione e livello di
correzione degli errori.

» data: numero totale di data codewords nel simbolo per quella versione e livello di
correzione degli errori.

e ec: numero totale di error-correction codewords nel simbolo per quella versione e
livello di correzione degli errori.

e ecpb: error-correction codewords per block.

e« blocks=a x b: a blocchi Reed-Solomon, ciascuno contenente b data codewords e
ecpb error-correction codewords.

e blocks=a x b, ¢ x d: due gruppi di blocchi; il primo ha a blocchi di b data codewords
ciascuno, e il secondo ha ¢ blocchi di d data codewords ciascuno. Ogni blocco in
entrambi i gruppi porta le stesse ecpb error-correction codewords.

Esempio pratico:

V1 dim=21 align=[]
L: total=52 data=38 ec=14 ecpb=7 blocks=2 x 19

significa:

e versione 1

o griglia interna 21 x 21

« nessun alignment pattern

« al livello di correzione degli errori L
» 52 codewords totali nel simbolo

» 38 data codewords

e 14 error-correction codewords

2 blocchi Reed-Solomon

ogni blocco contiene 19 data codewords e 7 error-correction codewords

La tabella HCC2D8 seguente usa esattamente gli stessi significati dei campi.
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Vn

Vi1

V2

V3

V4

V5

V6

V7
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dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

L

Frlmlo|lz|r|@m|lo|lz|lrlz|lolz|r|lz|lolz|Pr|Z|lo] =

Tz O Z

total

52

52

52

52

88

88

88

88

140

140

140

140

200

200

200

200

268

268

268

268

344

344

344

344

392

392

data

38

32

26

18

68

56

44

32

110

88

68

o7

160

128

96

72

216

172

124

92

272

216

152

120

312

248

Tabella 5 — Parametri di versione HCC2D4

ec

14

20

26

34

20

32

44

56

30

2

72

88

40

72

104

128

52

96

144

176

72

128

192

224

80

144

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
2x19
2 X 16
2 %13
2x9
2 x 34
2 %X 28
2 x 22
2 x 16
2 X 55
2 x 44
4 x 17
4 x 13
2 x 80
4 x 32
4 x 24
8x9
2 x 108
4 x 43
4 x 15,4 x 16
4x11,4x 12
4 x 68
8 x 27
8 x 19
8 x 15
4 x 78

8 x 31
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Vn

V8

V9

V10

V11l

V12

V13

V14

HCC2D Code Specification — Version 0.9.0

dim

49

53

57

61

65

69

73

align

6, 24, 42

6, 26, 46

6, 28, 50

6, 30, 54

6, 32, 58

6, 34, 62

6, 26, 46, 66

EC

T

T O 2 P m O g & m O 2 0D O R P X o0 2 Pz O g

=

total

392

392

484

484

484

484

584

584

584

584

692

692

692

692

808

808

808

808

932

932

932

932

1064

1064

1064

1064

1162

data

176

132

388

308

220

172

464

364

264

200

548

432

308

244

648

508

360

280

740

580

412

316

856

668

488

360

922

ec

216

260

96

176

264

312

120

220

320

384

144

260

384

448

160

300

448

528

192

352

520

616

208

396

576

704

240

ecpb
18
26
24
22
22
26
30
22
20
24
18
26
24
28
20
30
28
24
24
22
26
28
26
22
24
22

30

blocks

4 x 14,8 x 15
8§x13,2x14
4 x 97

4 x 38,4 x 39
8 x 18,4 x 19
8 x14,4x15
4 x 116

6 x 36,4 x 37
8 x 16,8 x 17
8 x12,8 x 13
4 x 68,4 x 69
8 x43,2 x 44
12 x 19, 4 x 20
12 x 15,4 x 16
8 x 81

2 x 50,8 x 51
8 x 22,8 x 23
6 x 12,16 x 13
4 x92,4 x93
12 x 36, 4 x 37
8 x 20,12 x 21
14 x 14,8 x 15
8 x 107

16 x 37, 2 x 38
16 x 20, 8 x 21
24 x 11,8 x 12

6 x115,2 x 11

6
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Vn

V15

V16

V17

V18

V19

V20

HCC2D Code Specification — Version 0.9.0

dim

77

81

85

89

93

97

align

6, 26, 48, 70

6, 26, 50, 74

6, 30, 54, 78

6, 30, 56, 82

6, 30, 58, 86

6, 34, 62, 90

Hlo|z|r|m|o| = Flz|ol| = Flo|lo|lz|r|lm|lo|z|r|z|o|=

=

total

1162

1162

1162

1310

1310

1310

1310

1466

1466

1466

1466

1630

1630

1630

1630

1802

1802

1802

1802

1982

1982

1982

1982

2170

2170

data

730

522

394

1046

830

590

446

1178

906

650

506

1294

1014

734

566

1442

1126

794

626

1590

1254

890

682

1722

1338

ec

432

640

768

264

480

720

864

288

560

816

960

336

616

896

1064

360

676

1008

1176

392

728

1092

1300

448

832

ecpb
24
20
24
22
24
30
24
24
28
24
30

28

28
28
28

30

26
28
28
28
26
26
26

28

26

blocks

8 x 40, 10 x 41
22 x 16,10 x 1
22 x 12,10 x 1
10 x 87,2 x 88
10 x 41,10 x 4
10 x 24,14 x 2
22 x 12,14 x 1
10 x 98, 2 x 99
14 x 45, 6 x 46
30 x 19,4 x 20
6 x 15,26 x 16

2 x 107,10 x
108

20 X 46, 2 x 47
2 x 22,30 x 23
4 x 14, 34 x 15

10 x 120, 2 x
121

18 x 43,8 x 44
34 x 22,2 x 23
4 x 14, 38 x 15
6 x113,8x11
6 x 44, 22 x 45
34 x 21,8 x 22
18 x 13,32 x 1

6 x 107, 10 x
108

6 x 41, 26 x 42

7

3

2

5

3

4

4

132



Vn dim align

V21 101 6, 28, 50, 72, 94

V22 105 @ 6, 26, 50, 74, 98

V23 109 @ 6, 30, 54, 78, 102

V24 113 @ 6, 28, 54, 80, 106

V25 117 | 6, 32, 58, 84, 110

V26 121 | 6, 30, 58, 86, 114
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EC

T

Fom o0 2

Tz O Z

T o | 2 Hom o =2 a1

=

total

2170

2170

2312

2312

2312

2312

2516

2516

2516

2516

2728

2728

2728

2728

2948

2948

2948

2948

3176

3176

3176

3176

3412

3412

data

970

770

1864

1428

1024

812

2012

1564

1136

884

2188

1720

1228

928

2348

1828

1328

1028

2552

2000

1436

1076

2740

2124

ec

1200

1400

448

884

1288

1500

504

952

1380

1632

540

1008

1500

1800

600

1120

1620

1920

624

1176

1740

2100

672

1288

ecpb
30
28
28
26
28
30

28

28
30
24

30

28
30
30

30

28
30
30

26

28
30
30

28

28

blocks

30 x 24, 10 x 25
30 x 15, 20 x 16
8 x116,8 x 117
34 x 42

34 x 22,12 x 23
38 x 16, 12 x 17

4x111,14 x
112

34 x 46
14 x 24, 32 x 25
68 x 13

8 x 121,10 x
122

8 x 47,28 x 48
22 x 24,28 x 25
32 x 15,28 x 16

12 x 117, 8 X
118

12 x 45, 28 x 46
22 x 24,32 x 25
60 x 16,4 x 17

16 x 106, 8 x
107

16 x 47, 26 x 48
14 x 24,44 x 25
44 x 15, 26 x 16

20 x 114, 4 x
115

38 x 46, 8 x 47
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Vn dim align

V27 125 | 6, 34, 62,90, 118

v28 129 | 6, 26, 50, 74, 98, 122

V29 133 | 6, 30, 54, 78, 102, 126

V30 137 | 6,26, 52,78, 104, 130

V31 141 | o6, 30, 56, 82, 108, 134

V32 145 @ 6, 34, 60, 86, 112, 138
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EC

T

o 2 T o = Hlm o = Flm oz - R

=

total

3412

3412

3656

3656

3656

3656

3842

3842

3842

3842

4102

4102

4102

4102

4370

4370

4370

4370

4646

4646

4646

4646

4930

4930

data

1508

1192

2936

2256

1616

1256

3062

2386

1742

1322

3262

2534

1822

1402

3470

2746

1970

1490

3686

2910

2066

1586

3910

3082

ec

1904

2220

720

1400

2040

2400

780

1456

2100

2520

840

1568

2280

2700

900

1624

2400

2880

960

1736

2580

3060

1020

1848

ecpb
28
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30
30

28

blocks
56 x 22,12 x 23
66 X 16,8 x 17

16 x 122, 8 x
123

44 x 45, 6 X 46
16 x 23,52 x 24
24 x 15,56 x 16

6 x 117,20 x
118

6 X 45,46 X 46
8 X 24,62 X 25
22 x 15,62 x 16

14 x 116, 14 X
117

42 x 45, 14 x 46
2 X 23,74 x 24
38 x 15, 52 x 16

10 x 115, 20 X
116

38 x 47,20 x 48
30 x 24, 50 x 25
46 x 15,50 x 16

26 x 115, 6 x
116

4 x 46, 58 x 47
84 x 24,2 x 25
46 x 15, 56 x 16
34 x 115

20 x 46, 46 x 47
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Vn

V33

V34

V35

V36

V37

V38

dim

149

153

157

161

165

169

align

6, 30, 58, 86, 114, 142

6, 34, 62, 90, 118, 146

6, 30, 54, 78, 102, 126,
150

6, 24, 50, 76, 102, 128,
154

6, 28, 54, 80, 106, 132,
158

6, 32, 58, 84, 110, 136,
162
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EC

T

o 2 HFoT o = Hlm ol = Flm o = T oz

=

total

4930

4930

5222

5222

5222

5222

5522

5522

5522

5522

5752

5752

5752

5752

6068

6068

6068

6068

6392

6392

6392

6392

6724

data

2230

1690

4142

3262

2342

1802

4382

3450

2462

1922

4612

3624

2572

1972

4868

3828

2708

2108

5132

3984

2852

2192

5404

ec

2700

3240

1080

1960

2880

3420

1140

2072

3060

3600

1140

2128

3180

3780

1200

2240

3360

3960

1260

2408

3540

4200

1320

ecpb
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

blocks
20 x 24, 70 x 25
38 x 15, 70 x 16

34 x 115, 2 x
116

28 x 46,42 x 47
58 x 24, 38 x 25
22 x 15,92 x 16

26 x 115, 12 x
116

28 x 46, 46 x 47
88 x 24,14 x 25
118 x 16,2 x 17

24 x 121, 14 x
122

24 x 47,52 x 48
78 x 24, 28 x 25
44 x 15, 82 x 16

12 x 121, 28 x
122

12 x 47, 68 x 48
92 x 24,20 x 25
4 x 15,128 x 16

34 x 122, 8 x
123

58 x 46, 28 x 47
98 x 24, 20 x 25
48 x 15,92 x 16

8 x 122, 36 X
123
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Vn dim align

V39 173 @ 6, 26, 54, 82, 110, 138,
166

v40 177 | 6, 30, 58, 86, 114, 142,

170

T o 2

[

total

6724

6724

6724

7064

7064

7064

7064

7412

7412

7412

7412

data

4204

3004

2284

5624

4432

3164

2444

5912

4668

3332

2552

ec

2520

3720

4440

1440

2632

3900

4620

1500

2744

4080

4860

ecpb
28
30
30

30

28
30

30

30

28
30

30

blocks

26 x 46, 64 x 47
96 x 24, 28 x 25
84 x 15, 64 x 16

40 x 117, 8 x
118

80 x 47,14 x 48

86 x 24,44 x 25

20 x 15, 134 x
16

38 x 118, 12 x
119

36 x 47, 62 x 48
68 x 24, 68 x 25

40 x 15, 122 x
16

Parametri derivati dal QR Code (ISO/IEC 18004:2006) tramite I'applicazione del
moltiplicatore di codifica colore HCC2D.

21. Tabella dei parametri HCC2D8 esplicita

I seguenti valori sono i parametri di versione HCC2D8. Sono i totali completi HCC2DS8 e i

layout dei blocchi.

HCC2D Code Specification — Version 0.9.0

136



Vn

Vi1

V2

V3

V4

V5

V6

V7

HCC2D Code Specification — Version 0.9.0

dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

Flomlo|lz|r|Z|lolz|r|lm|lo|lz2|lr|lo|lolz|r|lo|lo|l 2|

o | o| 2

total

78

78

78

78

132

132

132

132

210

210

210

210

300

300

300

300

402

402

402

402

516

516

516

516

588

588

data

57

48

39

27

102

84

66

48

165

132

102

78

240

192

144

108

324

258

186

138

408

324

228

180

468

372

Tabella 6 — Parametri di versione HCC2D8

ec

21

30

39

51

30

48

66

84

45

78

108

132

60

108

156

192

78

144

216

264

108

192

288

336

120

216

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
3x19
3 x16
3x13
3x9
3 x 34
3 x 28
3 x 22
3 %16
3 x 55
3 x 44
6 x 17
6 x 13
3 x 80
6 x 32
6 x 24
12 x9
3 x 108
6 x 43
6 x 15,6 x 16
6x11,6 x 12
6 x 68
12 x 27
12 x 19
12 x 15
6 x 78

12 x 31
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Vn dim align

V8 49 6, 24, 42

V9 53 6, 26, 46

VvVio 57 6, 28, 50

Vil 61 6, 30, 54

V12 65 6, 32, 58

Vi3 69 6, 34, 62
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EC

ag

- T QO Z -

=

- T /@) Z —

=

total

588

588

726

726

726

726

876

876

876

876

1038

1038

1038

1038

1212

1212

1212

1212

1398

1398

1398

1398

1596

1596

data

264

198

582

462

330

258

696

546

396

300

822

6438

462

366

972

762

540

420

1110

870

618

474

1284

1002

ec

324

390

144

264

396

468

180

330

480

576

216

390

576

672

240

450

672

792

288

528

780

924

312

594

ecpb
18
26
24
22
22
26
30
22

20

24

18
26
24
28
20
30

28

24
24
22

26

28

26

22

blocks
6 x 14,12 x 15
12 x 13,3 x 14
6 x 97
6 x 38,6 x 39
12 x 18,6 x 19

12 x 14,6 x 15

6 x 116

9 x 36,6 x 37
12 x 16, 12 x
17

12 x 12,12 x
13

6 X 68, 6 X 69

12 x 43, 3 x 44
18 x 19, 6 x 20
18 x 15,6 x 16
12 x 81

3 x 50,12 x 51

12 x 22,12 x
23

9x 12,24 x 13
6 X 92,6 X 93
18 x 36, 6 x 37

12 x 20, 18 x
21

21 x 14,12 x
15

12 x 107

24 x 37,3 x 38
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Vn dim align EC total data ec ecpb blocks

Q 1596 732 864 24 24 x 20,12 x

21
H 1596 540 1056 22 36 x 11, 12 x
12
vi4 73 6, 26, 46, 66 L 1743 1383 360 30 9 x 115, 3 x
116
M 1743 1095 648 24 12 x 40, 15 X
41
Q 1743 783 960 20 33 x 16, 15 X
17
H 1743 591 1152 24 33 x 12,15 x
13
Vis 77 6, 26, 48, 70 L 1965 1569 396 22 15 x 87,3 x 88
M 1965 1245 720 24 15 x 41,15 x
42
Q 1965 885 1080 30 15 x 24, 21 x
25
H 1965 669 1296 24 33 x 12, 21 x
13
Vie 81 6, 26, 50, 74 L 2199 1767 432 24 15 x 98, 3 x 99
M 2199 1359 840 28 21 x 45,9 x 46
Q 2199 975 1224 24 45 x 19, 6 x 20
H 2199 759 1440 30 9 x 15,39 x 16
V17 85 6, 30, 54, 78 L 2445 1941 504 28 3 x 107, 15 x
108
M 2445 1521 924 28 30 x 46, 3 x 47
Q 2445 1101 1344 28 3 x 22,45 x 23
H 2445 849 1596 28 6 x 14, 51 x 15
V18 89 6, 30, 56, 82 L 2703 2163 540 30 15 x 120, 3 x
121
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Vn dim align EC total data ec ecpb blocks

M 2703 1689 1014 @ 26 27 x 43,12 x

44
Q 2703 1191 1512 28 51 x 22, 3 x 23
H 2703 939 1764 28 6 x 14, 57 x 15
VvVig 93 6, 30, 58, 86 L 2973 2385 588 28 9 x 113,12 x
114

M 2973 1881 1092 26 9 x 44, 33 x 45

2973 1335 1638 | 26 51 x 21, 12 x
22

H 2973 1023 1950 26 27 x 13, 48 x
14

v20 97 6, 34, 62, 90 L 3255 2583 672 28 9 x 107, 15 x
108

M 3255 2007 @ 1248 26 9 x 41, 39 x 42

Q 3255 1455 1800 @30 45 x 24,15 x
25

H 3255 1155 2100 28 45 x 15, 30 x

16
V21 101 | 6, 28, 50, 72, 94 L 3468 2796 672 28 12 x 116, 12 X
117
M 3468 2142 1326 26 51 x 42
Q 3468 1536 1932 28 51 x 22,18 x
23
H 3468 1218 2250 @30 57 x 16, 18 x
17
V22 105 | 6, 26, 50, 74, 98 L 3774 3018 756 28 6 x 111, 21 x
112
M 3774 2346 1428 28 51 x 46
Q 3774 1704 2070 30 21 x 24,48 x
25

H 3774 1326 2448 24 102 x 13

HCC2D Code Specification — Version 0.9.0 140



Vn dim align EC total data ec ecpb blocks

V23 109 | 6, 30, 54, 78, 102 L 4092 3282 810 30 12 x 121, 15 x
122
M 4092 2580 1512 28 12 x 47,42 X
48
Q 4092 1842 2250 @30 33 x 24, 42 x
25

H 4092 1392 2700 30 48 x 15, 42 X

16
V24 113 | 6, 28, 54, 80, 106 L 4422 3522 900 30 18 x 117, 12 x
118
M 4422 2742 1680 28 18 x 45, 42 x
46
Q 4422 1992 2430 30 33 x 24,48 x
25
H 44272 1542 2880 30 90 x 16, 6 x 17
V25 117 | 6, 32, 58, 84, 110 L 4764 3828 936 26 24 x 106, 12 x
107
M 4764 3000 1764 28 24 x 47, 39 x
48
Q 4764 2154 2610 30 21 x 24, 66 x
25
H 4764 1614 3150 30 66 x 15, 39 x
16
V26 121 | 6, 30, 58, 86, 114 L 5118 4110 1008 @28 30 x 114, 6 x
115
M 5118 3186 1932 28 57 x 46, 12 X
47
Q 5118 2262 2856 28 84 x 22,18 x
23

H 5118 1788 3330 @ 30 99 x 16, 12 x
17

V27 125 @ 6, 34,62, 90,118 L 5484 4404 1080 30 24 x 122,12 x
123
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Vn dim align EC total data ec ecpb blocks

M 5484 3384 2100 28 66 x 45,9 x 46
Q 5484 2424 3060 30 24 x 23,78 x
24
H 5484 1884 3600 30 36 x 15, 84 x
16
V28 129 @ 6, 26, 50, 74, 98, 122 L 5763 4593 1170 30 9 x 117, 30 x
118
M 5763 3579 2184 28 9 x 45, 69 x 46
Q 5763 2613 3150 30 12 x 24, 93 X
25
H 5763 1983 3780 30 33 x 15, 93 x
16
V29 133 @ 6, 30,54, 78,102,126 L 6153 4893 1260 30 21 x 116, 21 x
117
M 6153 3801 2352 28 63 x 45, 21 x
46
Q 6153 2733 @ 3420 30 3 x 23,111 x
24
H 6153 2103 4050 30 57 x 15, 78 X
16
V30 137 @ 6, 26,52,78,104,130 L 6555 5205 1350 30 15 x 115, 30 x
116
M 6555 4119 2436 28 57 x 47, 30 x
48

Q 6555 2955 3600 30 45 x 24,75 x

25
H 6555 2235 4320 30 69 x 15, 75 x
16
V31 141 | 6, 30, 56, 82,108,134 L 6969 5529 1440 30 39 x 115, 9 x
116
M 6969 4365 2604 28 6 X 46, 87 x 47
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Vn dim align

V32 145 @ 6, 34, 60, 86, 112, 138

V33 149 @ 6, 30, 58, 86, 114, 142

V34 153 @ 6, 34, 62, 90, 118, 146

V35 157 | 6, 30, 54, 78, 102,
126, 150
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EC

total

6969

6969

7395

7395

7395

7395

7833

7833

7833

7833

8283

8283

8283

8283

8628

8628

8628

data

3099

2379

5865

4623

3345

2535

6213

4893

3513

2703

6573

5175

3693

2883

6918

5436

3858

ec

3870

4590

1530

2772

4050

4860

1620

2940

4320

5130

1710

3108

4590

5400

1710

3192

4770

ecpb

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

126 x 24, 3 x

25

69 x 15, 84 x

16

51 x 115

30 x 46, 69 x

47

30 x 24, 105 x
25

57 x 15, 105 x
16

51 x 115, 3 x

116

42 x 46, 63 X

47

87 x 24, 57 x

25

33 x 15, 138 x
16

39 x 115, 18 x
116

42 x 46, 69 X

47

132 x 24, 21 x
25

177 x 16, 3 X
17

36 x 121, 21 X
122

36 x 47,78 x
48

117 x 24, 42 X
25
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Vn dim align

V36 161 @ 6, 24, 50, 76, 102,
128, 154

V37 165 @ 6, 28, 54, 80, 106,
132, 158

V38 169 | 6, 32, 58, 84, 110,
136, 162

V39 173 | 6, 26, 54, 82, 110,
138, 166
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EC

total

8628

9102

9102

9102

9102

9588

9588

9588

9588

10086

10086

10086

10086

10596

10596

10596

data

2958

7302

5742

4062

3162

7698

5976

4278

3288

8106

6306

4506

3426

8436

6648

4746

ec

5670

1800

3360

5040

5940

1890

3612

5310

6300

1980

3780

5580

6660

2160

3948

5850

ecpb

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

66 x 15, 123 x
16

18 x 121, 42 x
122

18 x 47, 102 x
48
138 x 24, 30 x
25
6 x 15,192 x
16
51 x 122, 12 x
123
87 x 46, 42 x
47
147 x 24, 30 x
25
72 x 15, 138 x
16

12 x 122, 54 x
123

39 x 46, 96 x
47
144 x 24, 42 x
25
126 x 15, 96 X
16
60 x 117, 12 X
118
120 x 47, 21 X
48
129 x 24, 66 X
25

144



Vn dim align EC total data ec ecpb blocks

H 10596 3666 6930 30 30 x 15, 201 x

16
v40 177 | 6, 30, 58, 86, 114, L 11118 8868 2250 30 57 x 118, 18 x
142, 170 119

M 11118 7002 4116 28 54 x 47, 93 x
48

Q 11118 4998 6120 30 102 x 24,102 x
25

H 11118 3828 7290 30 60 x 15, 183 x
16

Parametri derivati dal QR Code (ISO/IEC 18004:2006) tramite 1'applicazione del
moltiplicatore di codifica colore HCC2D.

22. Nota di pubblicazione

Questa specifica non ripubblica intenzionalmente il contenuto del finder pattern,
alignment pattern, timing pattern, correzione degli errori o mask rules associati al QR
Code. Per le parti riutilizzate, indica solo che seguono le stesse strutture usate dal QR
Code, o strutture compatibili con ISO/IEC 18004:2006, e poi specifica completamente le
parti specifiche di HCC2D e le tabelle dei parametri HCC2D.

Di conseguenza, questo documento deve essere letto come:

» completo per il comportamento specifico di HCC2D

« intenzionalmente non esaustivo per evitare di ripubblicare informazioni relative a
componenti dei codici QR

» normativo insieme alle specifiche dei codici QR, per la definizione di quei componenti
dei codici QR che vengono riutilizzati dai codici HCC2D

Allegato A — Esempi illustrativi

I seguenti simboli sono codici a barre HCC2D conformi a questa specifica. Ogni simbolo e
scansionabile con 1'app ufficiale HCC2D Decoder. Le figure sono renderizzate a 0,80 mm
per modulo. Questo corrisponde alla dimensione fisica sulla pagina stampata quando la
versione PDF di questa specifica viene stampata al 100% su carta.
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Figura 1 — HCC2D4, Figura 2 — HCC2D4, Figura 3 — HCC2DS§, Figura 4 — HCC2DS§,

Palette di Colori Modello Palette di Colori Modello Palette di Colori Modello Palette di Colori Modello
1 (Schermo), livello EC 2 (Stampa), livello EC Q, 1 (Schermo), livello EC 2 (Stampa), livello EC Q,
Q, versione 4, 79 byte, versione 4, 78 byte, Q, versione 3, 79 byte, versione 3, 78 byte,

modalita byte, non modalita byte, non modalita byte, non modalita byte, non
compresso compresso compresso compresso

I seguenti simboli codificano Tintern Abbey di William Wordsworth (6.900 byte,
contenitore HCC2DF con compressione zlib), dimostrando la capacita HCC2D per testi

lunghi.

LRl .... am ._
= n e | 'II'. = T::-.".'I.
R frly

Figura 5 — HCC2D4, Palette di Colori Modello 1 (Schermo), livello EC M, versione 34, testo
grezzo 6.900 byte, zlib 3.283 byte, intestazione HCC2DF 37 byte, HCC2DF totale 3.320 byte. La
decodifica affidabile di un codice HCC2D ad alta versione come la versione 34 richiede una
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fotocamera di almeno 12 megapixel con autofocus, disponibile sulla maggior parte degli

smartphone di fascia medio-alta.

Figura 6 — HCC2D4, Palette di Colori Modello 2 (Stampa), livello EC M, versione 34, testo
grezzo 6.900 byte, zlib 3.283 byte, intestazione HCC2DF 37 byte, HCC2DF totale 3.320 byte. La
decodifica affidabile di un codice HCC2D ad alta versione come la versione 34 richiede una

fotocamera di almeno 12 megapixel con autofocus, disponibile sulla maggior parte degli
smartphone di fascia medio-alta.
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Figura 7 — HCC2D8, Palette di Colori Modello 1 (Schermo), livello EC M,
versione 27, testo grezzo 6.900 byte, zlib 3.283 byte, intestazione HCC2DF 37
byte, HCC2DF totale 3.320 byte. La decodifica affidabile di un codice HCC2D

ad alta versione come la versione 27 richiede una fotocamera di almeno 12
megapixel con autofocus, disponibile sulla maggior parte degli smartphone di
fascia medio-alta.
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Figura 8 — HCC2D8, Palette di Colori Modello 2 (Stampa), livello EC M,
versione 27, testo grezzo 6.900 byte, zlib 3.283 byte, intestazione HCC2DF 37
byte, HCC2DF totale 3.320 byte. La decodifica affidabile di un codice HCC2D

ad alta versione come la versione 27 richiede una fotocamera di almeno 12
megapixel con autofocus, disponibile sulla maggior parte degli smartphone di
fascia medio-alta.

— Fine della Specifica —
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HCC2D

HCC2D 22— Ffltk

N—2a3>09.0— F77%hH
B EHH  20264E7H5H

R &

HCC2D # 7 —»—a— FERiE. Marco Querini 12 & 215§ L% (Ingegneria Informatica) ®
Laurea Specialistica i (2009/20104FE, 20107 H23 HE ) Analisi e
progettazione di codici bidimensionali ad alta capacita. Sviluppo del lettore per gli
ambienti desktop e mobile (FEE Xt — RO &Gt TRAZ by TREB X UTEANA L
BRERT Y —X—0FE) oA FENFE L, sixXDMEHIZ Android 1.6 MO 7 v k&4 7236
FINTHED, ZHUT Android ARV —T 4 YT RT LDE KD K ABHERRECH - 7 Rilo 2 &
TL7.

KEFIZ, HCC2D & 0 5 ZFF011HF 6718 LIFT. 2010 DF (fan X Tatuh i B ICHE > THEM S 17z 2 —
FEZERICOHED D D F T,

Z O ICEEE T 2 Kk ld 2010 £ 9 AB XU 2013 F 9 HIZHKEIhE L (2hzh
“High capacity colored two dimensional codes” & “Color classifiers for 2D color
barcodes”), M TIRT Eiiatamslid. 200 DRI NEFTTEAN-T 2 T,

THCC2D | EWHEDEA XN, ZOERITZFDE, WHOEFE R B I LT OEGAT = 2415
M TRl X, ZFORMEICOWTH X It 3§ .

¢ Querini, M. and Italiano, G. F. (2014). Reliability and Data Density in High Capacity Color
Barcodes. Computer Science and Information Systems (ComSIS) 545, 11(4), 1595-1615.

e Querini, M., Grillo, A., Lentini, A. and Italiano, G. F. (2011). 2D Color Barcodes for Mobile
Phones. International Journal of Computer Science & Applications (IJCSA) 45, 8(1), 136-155.

Z DHEEIF Marco Querini 238 L £ L 7=,
DTN =23 > 1.0 LUFHICE B X105 0[GEMER D D F 5,

I 4 v AB L UFEEE
Copyright © 2010-2026 Marco Querini. fER#EH - K2 C 3,

REEVE, 2V A 747 - a2V X TR-WEEEIE 4.0 HIEZ 42X (CCBY-ND 4.0) O FT
T4 AINTVWET,

ZDI7A4 Y ZAOMENZONTIE, KD URL 2 ZELZX W !
https://creativecommons.org/licenses/by-nd/4.0/
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JREFEANOHETZ 7 LYy PRREITV. WERZEAA LRWED . Whk 28k - EXTd. EH
Hiz B EREO HITARE Z BHcH A, HE, HEMT 2288 TEE T, AMBRICERSQ
THERICHER L 72V 7 v v 27, N—F Tz 7, FRETRTLDORBIFERIHAIINTED,
ANFHEDOIREZF L 372D FE A,

AERRIE RSN TVWE S, HCC2D ORIV 7 b v = 733383, HEOM SRS T Clif S
735

AR TBHROF %) Rk, WL 2EEOREED H D FHA, FEZ. AFLZEETNLER
DIEfENE, e, FREREENADOEEHICOWT, WrRLZRHE IR ITVEE A

HCC2D™ (CRESRpEGIE)
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HX

FL®HIZ

1. 5 P

1.1 FIRE L WgaE

1.2 &L~ UL

L EE DR

LIV A—T A VTR TR— R —

LY VERALT A X MY

g s~ W N

AT AT IR T 7 AN Ly b

5.1 HCC2D4 — #5— L v b EFL 1 — EFH
52 HCC2D8 — # 7 —L v + 7L 1 — EH
5347 —%L vy EFN 1 — i&at ORI

5.4 HCC2D4 — #5— L v b EFIL 2 — EFH
5.5 HCC2D8 — # 5 —SL v b ETI 2 — ERH
5.6 #7—L v b BTN 2 — FEtORA

5.7 77—V vy b EFLGH

58 XLy PA—N—F 4 F

5.9 h AR <A X NTzL v b OBEENEF OHEEERIH
RABV=FTL =3IV

CN—=Y g ViEIR

.HCC2D 21— RV — FHRERK

A AEENZ £

9.1 HCC2D4 — 271 —~

© 0 g O,

9.2 HCC2D8 — 371 —~
10. v 2 73ER
11. NEATHI DRESE
12. 77272 avEY2a—LOER
13. Color Palette Pattern
13.1 Color Palette Pattern O J&H
13.2 Color Palette Pattern % 7 —&tH
13.3 Color Palette Pattern ®<€— RjlL 7'V %
13.4 7a—X —[alF DFER
14. L&Y ¥ 7 RS
14.1 &Y 2 — )VPERE
142 794y b=V
14.3 7 2 VHEAOE GRS A X
15. 7a— X —BHDMEL — v
15.1 HCC2D v > b 74—V F
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15.2 v —VI]EF
15.3 #E~ =22
16. =>a—7+ Y7 FJH
17. HCC2DF R4 B — K J v »%—
17.1 HCC2DF N4 LA 7 b
17.2 7 7 A L DHIFY
17.3 FEfEL—I
17.4 HCC2D ¥ o #ipH o Rif%
18. HCC2DSTAR F U — I 74X 7'\ | 2L
19. % EoHEEHIA
20. HCC2D4 R X —&R—%
21. HCC2D8 {7 X — X —%
22. FATICH T 2 R
MEEA — BilR

L HIC

HCC2D &% 77—t "—a— FERATF, QR Code DIEA{THIEEHAH L NS, 77—
YaA—F4 VI, RAO—RTL—3I VT YURAEREY T4 R, A=Y a VERE, a—FY
— FHEAUCRET 2 H O HCC2D EHL— L2 ERL F7, FHIZ HCC2D 13, 774 Y X — & —
U TIARYIRR=V, RAIVITRE=, Tx—~vy M, "N—=Ya VIFHR ~RZEE
. B L Reed-Solomon # Y FTIEEE%E QR Code / ISO/IEC 18004:2006 & H#fEDH 3T
HAMALES, 72720, RMEPIHRINCER 2EEEER L TV S EFZRE £3,

QR Code & DENSO WAVE INCORPORATED ® HA R X X Z DD ENC 1) 5 BRI T3,
HCC2D (& DENSO WAVE INCORPORATED (2 & %1%, #35E, FRIIEEEZZ I DTIED
D¥+HA., QR Code /ISO/IEC 18004:2006 TER XN A MEEZE, 374D 5 finder patterns,
alignment patterns, timing patterns., format information, version information, ¥ X
masking (3. AETRIRFEMAFEOEZR LTHHALTWE T, A3EIZ HCC2D EHDEED
AL, TNODERZEXINCHBL LA,

HCC2D !X QR a2— FORETIERL., ZOH5E T, HCC2D 7a—X—IE QR 2— K VY —&X—T
TR FXA. FEBITIZ, HCC2D Fa—&X—F, X e 2 — A 2F#HLTFa— ¥
272D DBNEREZ B A 72, HEHENZ QR a— FFa—X—Z2DbDTT, 7a—X—i&, EHENZ
QR Code D 7 = —XZHWT S VARAMEEZRH L £9, BIEE, 4 n—Fo7a— Flc,
EYVa2a—NZHEREY 2L LTHRT 2154 QR Code D7 a— FfERZ /Y20, HDEWVITE
Va—NEABFELIFIEBEI 2L LTHINT S HCC2D 07— FiERE =205k L F
3, ZDERIZ, HCC2D d Color Palette Patterns 233 > RILDAVE FICTHEIET 2008 5 0 & HEZR
352 TiTbh %3, Color Palette Patterns 2MFE LR WS, T3 —X =132 D VRV EIE
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# QR Code ¥ L TFa— FL %9, Color Palette Patterns 23 7#(E T 2354, 73— & —I3HH X
N5 HCC2D oA 7 —HENiE-> T, 2D Y RL% HCC2D a— R LT7a—FLET,
HCC2D =y a—X—iZ QR a— Fr R UMENEB LTGS2 VR 24M L. QR a—FL
HCC2D a— FOWM 2Ty a— R TEXLZ20ENDHD £,

A EIZ, HCC2D WHtha— FEAB X HCC2D \taa— FEXZHEL £,

1. 8 #iPH

RKEPRWNRETHDHD !

e hcc2d4 : 4t HCC2D
e hcc2d8 : 8 HCC2D

AAENEET DD .
o IEHTVARILDA

e N—T=3 Y 1..40
e BHETIFL )L L, M. Q. H
e« N FE—FRDRAO—FRZVaA—F4 V7 DA

AEFRX, —D2D BYTE 7 X ¥ b &FEHL7Z HCC2D RA B — K7L — I V2 ERLF T,

1.1 JHE5 & ek
+ Color Palette Pattern : SL v s 7 —DIERS — 7 Y A% EH, #7—L P =¥ Fe L TR
3% HCC2D 22— F DA

« EC ! #ADEIIE

+ EC level :gRDETIEL~UL

o ECPB . 70w 7 HhDIMDEIIEa—FV— N

e MSB i EfIE Y b

« LSB : & Mty b

e RS ! Reed-Solomon

« RGB @ 7R, fik. H

+ ISO/IEC : [EFFEHEMLIHS / EFRESEER
1T RS -

e module : ¥V RAEMET 2 mMENZIESEL—D

e inner grid %7z1% inner matrix : HCC2D iR 2B 211D QR Hift NxN 175

e full symbol : HCC2D 5t ZBhN L 7z RICER TN S N+2 OIESTE

o function module : 77 A V&R —, 774XV RAIVY, 75—~ v b, F@EAN—-Tav
WGBS 2IET—2E S 2—L

&

T
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llll
P

e data module : JREEM T a—FXNL_fa— R
5EY 2a—)b
o plane | {ff 4 X =V =7y b A MY — 20 6HIH S 7z ZfEITH

iDETIFEY PA MY — Ak o THRES L

1.2 &L~V
ELARLTIE, HCC2D =y a—74 Y I ROFIETHEAET T -

1. R4 —=FK%2—>20D BYTE E— Kt/ X e L T7L—24fkd 3

2. N—Ya ¥ DnTEI//\}I/% B3 %

3. 7—&%a—FvU—FK BADETIEa—RNY—FK BIXURKAYX—V =Ty X M) —L%ZHERK
T3

XD Y PR M) = LB OFRIE =00 BT L I EIT 5

HE 2% -V RFEHLT, FL—r T2 QR BEOWETY 2T 3

T —YE Y b ET—RET 2 ADHT—A4 Ty 7 RAKEET S

LTy arvEYa—LEHETLYRY VTS

. HCC2D o Color Palette Pattern 55 % BN$ %

0 4 O O s

HCC2D 7L — > Z e IffR DR D ETIEAE 2T VW ER A, BUICHE SNy PXA MY =20
EREN, L —rHHIEZEOBOAITOIRE T,

2. GO

HET 2% X, 2~ HCC2D Decoder T7a— FA[gERa— REAERL 3, 7 7V & Google
Play. Huawei AppGallery, ¥ &0 App Store TAFTE T,

RAEREANDEE M2 TR T 2 FEIX. UTZ2HAGOERTNRZRD FLA !

1. KXXENEFR TS HCC2D HBH LA v —; B
2. BAH XN 3 XRTOEHZIZEBWT QR Code / ISO/IEC 18004:2006 & 54D & 2 HA|HIE
ﬁﬁ%n~74/7v4¥—o

BEFD HCC2D 7a—X— ot AEMAM D=0, HAHLA Y =3P e UTZREELRTN
WD EEA

o« ETN2IEARDIES T N—2 a2 1..40

o MADEIIEL~JL L, M, Q. H

o finder pattern OfCE

« HCC2D 7 —7WICEl#E T N7 FEFEIZ & % alignment pattern ORLE

« timing pattern OFCE

o 7x—=v MERDOEK L EE

o BEUTIHEDAN—Y 3 VIEROEK L BLE
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o NEATHNCH T 2 BYTE E— FF— X EIET
« mask index 0..7 ® mask :tER

e 72 aY10THET S HCC2D EHNL—IL (REETL—00AZER) ==, QR Code /
ISO/IEC 18004:2006 & HHa:d & % mask penalty #Ffi

e 72 a20BXU21ITERT S HCC2D EHEDa— RV —Fife 7uy V ZEEZIRE,
QR Code / ISO/IEC 18004:2006 ¥ 4D H % Reed-Solomon 8V 74 Epfie a— KV —
RAsvz—)—7

L7=D3oT .

o RMERRIZZTERITHY LD DTEDH Y FEA

o UEHEFF QR Code / ISO/IEC 18004:2006 AOEI{E% T TIcHiDFEE X, AN LD A
HEFAJEEZ: HCC2D > Yy RNV R P E-B X4

o A HAHFICE Y %2 QR Code itz &bE THOFEIZ, MAEMIEEZR HCC2D &~
VAN E FEET 2 DI ERIFERER o TWE T

FEBED e 25, HCC2D & QR JERD ESTHIRERORERTIEIDH D ¥ A, BAH SN QR A
DHNERS AN D FITHREREINH 7 —BEBLUI 7L —I LAY —T7F, L%d>THCC2D
OHHEI 72 2RI TICEP LTV ETS !

e RfHE—FT7L =37

« A—FV—-FNRERBE Uy VZEHE

o By ML -l A Z — R

o T—RATRFXUITNAYXLANDAIER | KEETL —> 0D A

o 77 avEYa— )L YRY VI N—)b

« HCC2D Mt~ > 74 7 R

Tx—<v bEIZT AR ILE HCC2D LR T E 2 Di. AEFRICHERLL TWAGEICER D £ 3,
JFEHL D 7+ —< v FE IS VAN HCC2D E WO GRS 2 Z XM A8 D TH
D, RMEFETEEDOLNTVERA,

3. LYA—F4 YINFIRXA—R—
HWET 5 HCC2D > AN ER Tt ZIZULTICk o TR IX—&—(LXNFET :

o payload @ #ZH, ZETRW A MEA

e mode : hcc2d4 F7zlE hcc2ds

e ec level : L, M, Q. HOWTNH

+ version ! 0 IZHERERZEKT 5 ; ZHLUMNI 1. .40

e scale ! FRARXVL YRV Y ITRIDEY 2 —NH7DH ¥ 7LV

e quiet zone ! LYX V) VI EINLIVRNLEAHOHBY —Y Y DEY 22—
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o palette rgb : A 7> 3 >® RGB A —1~"—74 K
BAIDADDIRT X — X —1XimFEN 7 HCC2D & Y RMIHEL 3, BHD3DFHENLRL V&Y
YT DHELET,
T 74NV ME, =Y —A VR —=T 2 —XDEHE, a~ > NI VHRNIARERROHPASN T,
PRI R =R —IZF 2BMEFR -
o payload (T4 NNA b & L THEICHRIRSNE T
o RMEFRETFA MM Y Ra—=FT 1 V7, wAFEI XY MR, BEFEE— R BFEE-—FE
ERLEEA
o mode WXTL =V Ly bT7 7 IV—FRRELET
o ec level [ TFEIRXINTAN—Y a YNOREN T — I NATEERLE T
e version ZAERE. W~ 794XV MEE, BXO 7oy 7EEEHIEIL 5

o scale. quiet zone., BX U palette rgh > a— KX hzi@mey A M) —L2ZEHL
FHA

4, VRN A XY

/7D HCC2D F— FIZBWT, N—=Ya ¥ v IZXITC N = 17 + 4*xv OWNEIES 7V w K2R L
%9,

il

e N—Tarvl - 21 x 21
e N—I 3210 - 57 x 57

o N—T 340 - 177 x 177

M2V » Fix. QR Code / ISO/IEC 18004:2006 A 1D L—I2HE> finder pattern,
alignment pattern. timing pattern, 7+ —~<v MEH., N—Y a3 VEROMEEZHHHL 3,

HCC2D 132 ® kiz, MAITRTWKHEO—EY 2 — VA2 EMLET .
o WEFIE =N
o SEENIE=N+2
Z® HCC2D [Ef D4M4d3 Color Palette Pattern T3
WNEBZ ) v R eERy Y RO RANIHTN TS -
o HAHZNZIRTO QR AMELET Y v Z7IZHEE N x N fTFNCH L CEIfEL £5

« HCC2D Color Palette Pattern 1% D HNEBITHIOAMANCHIE L £
e LRV IBIUOIRAAMNITERE N + 2 TIERZFEHLET
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L7230 T, AXEN T 707> arni—r, T—XALE, SAF U7, 723 —YaryIF X b
VIZOWTENT 225G, 05D —UEETHEITANEHA X, 2D HCC2D B 2580
XNFET,

5. 07— AT VAT 24NNy b

Ik Z¥arTid, HCC2D4 ¥ HCC2D8 DH I —A4 VY F v ZADE Y F LA 7w b, 2 DDiZEHE
Ho—RLy bk EFNL (EFL 1 BEAERRAE, 7L 2 ZHRFIA. vy b EFLO58E,. BX
ULy FOHRRIA AN —NLEZERLET,

5.1 HCC2D4 — #5— XLy b 5 1 — EFH

HS—Lw bk TFL1 BEHALS HCC2D4 a2 — Fix, Ly M YFv 22 0..3 I LTRD
BERFERALRITUERD TX¥A, BEILMETH D, Y = 0.299R + 0.587G + 0.114B ¥ L Cif
HXhFET,

#1 —HCC2D4 #7—L vy b, ETNAL (RZY—=V)

AT IR i RGB BEEE (Y)
0 o RGB(0, 0, 0) =0

1 i RGB(220, 0, 0) ~ 66

2 V% RGB(0, 200, 220) ~ 142
3 H RGB(255, 255, 255) ~ 255

HF— AT ITADEY LA T T b
e vy h1=MSB SL—V

e Yy b0O=LSB 7L —V
L7=23-T
e 00 -0- 2
e 01 -1 - 7
e 10 - 2 - ¥
e 11 - 3 -

=
DA YTy 7 AEREHHENZSDTHD, FITHENBRODTEHD FHA, A VT 7R 0 1%
W7y oh— ATy 7R 31340773 —DHWT U H—T7,
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5.2 HCC2D8 — 5 — XL v b 5N 1 — EH

HF—L v b EFIL 1 ZHHL HCC2D8 2 — RiZ, Ly MM YFvZ 2 0..7 IZNLTXRD
BEMFHALRTIUERD XA, BEILMETH D, Y = 0.299R + 0.587G + 0.114B & L C&f
BXNhET,

#2 — HCC2D8 # 7 —%L vy b, EFNL (RZVY—V)

AT IR (] RGB BEEE (Y)
0 =\ RGB(0, 0, 0) =0
1 X—27Lvy R RGB(200, 6, 0) =~ 60
2 R—=0 )= RGB(0, 130, 0) ~ 76
3 XK= 34— RGB(0, 60, 180) ~ 56
4 FALT TV RGB(0, 215, 235) ~ 153
5 54 M Tuo— RGB(255, 220, 50) = 211
6 4 vEU& RGB(255, 130, 230) ~ 179
7 = RGB(255, 255, 255) ~ 255

HIG—A VT IZADEY hL AT b
e Fyb2=SL—>0/MSB FL—V
e Fybl=r—21

e Py h0=71L—2

/LSB 7L —v
LIz oThHT—A4 Ty 7 RF, 32007 —YEy P TEHAINS3EY MELEHELLRD ET,

FIFRIC. ZDA VT v 7 ABRIEHRENRZDDTT, A VTv 272 0 BEEWI Y hH— A VT v IR
738733 —0HWT Y H—T7T,

5.3 75— Ly b EFN 1 — &iltofin

HZ7—= Ly b ETNL1DRGBE (73> 51 BXU52 TER) I, BRE3T4ATLAT
N7 7 ALEN—RY 27 HT—Hvy FOERPEDKEL L2 sRGB A7y + OBFRAE%EN
FNCHEET 2 KO BIRENE L, 7a—X 137 a— FETRICERD T 1+ 2 7L A Hf £ T Color

Palette Pattern 24> 7'V 7 L %9, ZOHHEIE sRGB, [Afisl, AMOLED, LCD OW3§ah
THD, IRTHEEICEF vy ) T —2a Yy XN TVWERA, BRATEOF v >3l (0 £7-13 255 12
HWVE) 1E74 AT VLA ORI K> TERZBLE LTRRENET, 7774 7F v VA% 255

TIE7 < 200-220 IZZ 5 Z & T, 2Ly AT —IEsRGB A~y FONENCINE D, 7z 2 [HH
MTHIRINZENIDERIC—HLET, ZUTED, TARTLABODI Z7— RV 7 F MR X

N, Fa—rNHO@aY YT O FOREMEDSA L 5,
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Z® RGB F % Y3 AFIROERIZ, 2> ar 59 OEFEMLEET2ME T LA L %

¥, HCC2D8 (k27> a>¥52) TE AYFv2Z720-3 (B, F—ZLvy K X—227V—2 X
— I3 A=) IR THEOHRMARE (Y<128) THDH, A ¥Fv 2R 4-7 (54 7>, 5
M4 xza— 74 b=ErE H) FZIXRNTHELE (Y>128) T3, A YTy 7R3 (X=r %
A= Y=56) 4 VFv2R4 (547>, Y=153) OEZH 97 MEHA T,

HT—NLy kBTN LRI —YHRTHIEEXNRN—2F 4 > TF, HRCEETHI %
FERTZ2DBOTEHD T A,
5.4 HCC2D4 — #5— 3L v b EFI 2 — EFH

HCC2D4 Tld., TRTOHBEORE— L V7 F v V3L TF, EEIZEAWHKE Ottt 7
DR TVET .

#3 — HCC2D4 # 7 —%L vy b E7A2 (HI)

ATy IR f RGB AT F % RN FHEE (Y)
0 <) RGB(0, 0, 0) K =0

1 < B & RGB(255, 0, 255) M ~ 105
2 V% RGB(®, 255, 255) C =~ 179
3 =] RGB(255, 255, 255) 4> rkL (F ~ 255

5.5 HCC2D8 — #5— XL v b EF)I 2 — EFH

HCC2D8 Tl Sy ME 3 DDH—~A 27 CMYK 774V IXRTLZD 3 DOEHIHME A
FUMAEDOEZHEHLET, 3 Fv VY AUHAEDEIIHHL XEA !

#4 — HCC2D8 # 7 —L vy b E7A2 (HIl)

AFv IR f RGB AT F % RN FHEE (Y)
0 <) RGB(0, 0, 0) K =0

1 H RGB(0, 0, 255) C+M (100%) ~ 29

2 Ui RGB(255, 0, 0) M +Y (100%) =~ 76

3 < B & RGB(255, 0, 255) M = 105
4 R RGB(0, 255, 0) C+Y (100%) =~ 150
5 V% RGB(0, 255, 255) C =179
6 # RGB(255, 255, 0) Y =~ 226
7 H RGB(255, 255, 255) 47k L (A =~ 255

HCC2D Code Specification — Version 0.9.0 160



5.6 15— v b EFNL 2 — Hitofin

A7 =Ly b TV 2 & HCC2D4 ¥ HCC2D8 Difi 513t L 2z HIRlFa#E LS Ly b T3, Hik
DG, MEIEZAZ ) -V 3B RDET A 70h~y b, AoEME, 2F v VRO IRIASAE
M, FTNENER2EHERE SO LET, 7Ly b TETL 2, EV2—-AhT7—-TLD
AV F v AN ERMETE 2 WO FEANCESVWTWEST, = V7 F 2 V2L DHF—13 7Y
VEA—HTRBEELTED, Fyr U AAMHEIZI IV R — -k - A V7 BEEIC L ->TER
Ry M4 UHEERPET 3,

H7—=Ly h ETIL2DELELDNLy b, 7> ay 5.9 OFBIEFZHZ L TV E T,
HCC2D8 Tk, ZDnHIDFHCHHETT 1 A>T v 27X 0-3 (., H., K, LX) X TXOHEE
DO ERM (Y<128) THH, A vFv 2R 4-7 (. >7 >, . H) BIXRTHEARE (Y >
128) T, A YT v 7R3 (REYX, Y=105) 47Ty 27 R4 (fk. Y = 150) DZEIIHK 45 fi#
FEHAN T

5.7 h5—XL v b TFNLGH
HCC2D a—RiZh 77— Ly M XkoTHEEINE T, ETAEFEI ALy vOEWHTHD, a—
FERXDBEBUHTED D FRA, 7a—X =3 Ly MKFLEEA,

o BF7—RNUy b EFNL1: 1722351 BIU52 TERINLIEWRT 74V b8y b2
MY 23—, ZAEEPOERICHEEMNATRER Ly T, 7 — Ly b E701
. A—F2R7 V=Y (AP a—K—F=X— A= 7x >, FlTNAR) TRRIH
DG ECRIFICEET 2 2 e IMEEE N TV T, BBz Lic HCC2D #at% TR 2
TRTOEEIHNT— Ly b TV 1 ZEKRLET,

o« BF—NRNLy b EFN2: I ar54BXU5.5 TERTDHEEL LY bZ2FEHT 5
a— RTF (HCC2D4 & HCC2D8 D5 Icxdin), il « 2F v > v —27 70—\ ikt &
NTVWET,

o WHNBEANRLY P 1AV Ty IR0 IRENRBROD, BREDA VT v 7 RICHADZRW ALY by 2D
ok Ly bEFHT 22— FIZERZ HCC2D a— FTRHPH FHA, BEZYa—X—1Z
CDEIBRERESE LRFNUIRD FRA (7> a Yy 5.8 BR),

o JEEEHE /| FEBRIISL Y b 1 A VT 7 R0 WCHE, BRBEDOA VT v 7 RAICHERFEELTWE 2, H
MomMBERLZ Ly b DL BNV y PTERINZa— RiE, BIRLEGHAERZTEOE
XA TEZICE-T, Ta—RTEZHALTERVEALDHDE T, 7a— FITKBLE
I— RIZOWVWTOEFIF, Tya— FEEREMTAVE TS,

H7 =Ly FOETLEFIE, AMERCL->TOAEDETONET, IV Ea—KX—5HAT— b
A YNDAX ¥ YRAR— b7 4 VA LDORF ¥y VRY FEDL—R T —ATRIFICENET 522 &
DIEERINTHREE X 2358 FEROAN=Y a Y ORARRITBWTEMDO A 5 =Ly PETL (BT —
NLw b ETN 3 LK) PERINLARENELD D F3,
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Ny hOEFEIXEREHMWBEIRETT, AFRETOMHHICIE, a—FE227V -y (arvyPa—
R—F=R—, AV— b7 x>, FUTANALR) CRRTIGEEIHIT—VLy b =701 2fEHT
RETHYH, a—FERHRTA2LELD BGEEHIT—Ly b T2 2HEHITXRETT,

IR L w P RFHT 22— REAERT2EREZ, a— F2EEERLy F2FEHLTEBD., IR
TD HCC2D Fa—&X—T7a— FTERWVWAREMNDZ D % Z & % 2 —F —ICHHRINICER L2 U
RhEHA,
58 "Ly b F—nN—FA4 F
NLy bOFEEZY MY e REZY MV IZHENZ 7 A —Thh, ZHLTERD FHA
e hcc2dd TE. A VT v 272 0 FRDFFE, A VT v 272 3 WBHOEETRIFINUIRD FHA
e hcc2d8 Tl /1 VT v 7R 0 FERDFEFE, A VT v 72 7 BHOZFZETRINIRY FHA
L7z T .
e hcc2dd TlE. A VYTV PR 1 E 2 DAHIARYA RAHE
e hcc2d8 TlI. A VTV 7R 1 15 6 DAHARTA XA[EE
Ny b —nN—F 4 RN Z5E .
o 41— FIZIEHEIC 12 XA b+ (4 *x 3) IR ETT
o 8fE— FIZIEREIZ 24 NA b (8 * 3) DBRETT
o« NAPMLATT ME. Ly b U Ty ZREDERZ ALYy by RICRGBa Y R—x > METT

o L. BELYA—X—3EHL Y PUBRTRVWERIIRBZY PYBAHTRVA —N=F 4
FZEGLZTERD FEA

NA MERE SV by B UE, RICZRGBa Y R—+ >~ METTS !

« HCC2D4 : RO GO BO® R1 G1 Bl R2 G2 B2 R3 G3 B3
« HCC2D8 . R0 GO BO ... R7 G7 B7

FREER 7 > — 1

00 0 BXUR3G3 B3
00 0 BXU R7 G7 B7

e hcc2d4 © RO GO BO 255 255 255

e hcc2d8 : RO GO BO 255 255 255

PRI v ZEFA T I ADAEMFHLET, I AKX LRGBfHIZcodewords, ¥y A RV —
LFEEE, N—3 3 VIEIN, mask selection., F-ITHILA 70 MICHELEEADL, LXK Y VS
NI EL £5,

FMAVICE 21X, HCC2D B 38T a— ORI T —A VT v VAR REL. FDRIZE
DA VT IR LR Y IHORGBNY Ly U7 L%,

5.9 AR AL RE N L v b OBEIERE OHELEHIE
Z O/NEIZSE BT,
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HARTA RENT Ly P AT 258, FEETEHHE B0 2 W % (REF 5
e EMRLET, ZoERI, %iRT % HCC2D @ mask selection rule 12 & - THEITIT 5h
TWVWET,
HCC2D @ mask selection (&, &L IV AT —L XY V7T VRMIH L TEITENEE
Ao RODIT, 12Dy P L=V DAEPLEHINTALF Y FaF s LTEITSAET !

« mask selection KZMT2DETL—> 0 DATT
hce2dd TR, L= 0 3A 77— bAiEY FTT
hcc2ds TlE. FL—r 0 3A 77— bfiivy b (Evy b 2) TF
ZOTL—=V3EEA 2= =Ty PR MY —ahofilichE T
ZOTVL—VIEIREINET
« QRA#1®D mask penalty rules 25, ZORIREN/HFH—TL —>7TaF N0 L THlic i k3

L7zoT, EY2—LZ 221y F DAD mask choice ICHEBEFEL 7,

CAIFEELEEN LR 2 D D £9, mask 1 QR AZ A ILDANAL FYRFILT 4 L—LBEHL
TERINF T, JKN%E HCC2D > Y A< LFHh 53— 2R Td, HCC2D IZBW\WT QR
2 & A4 )LD mask selection 70t ANEMKZ R BRI 57291213, mask choice IZfE X412 84
FUTaFIn, HRELUVEY VT URLDRNTOREX OIS L SN HBE 2 OXRE TS,
ZOMEE, TSV Yy b Ty ZADIEL EMiSL Yy v VT v 7 ADRHZ WEE ISR EINE
¥, ZOREETIX, mask selection IZHEHINZ2H—71L — 3, &K HCC2D &V FRLZBIT 3
B WVEESR & BH 2 WREI D 0 7 0B 72 F VD & UTRERE Liclr £ 37

L7=DoT, Ry hOAHRETA RF. FEDDBEHRINCEE S RSB 2EIICBH WL v & Y v 7
FEEIEE 2RI RETHD., Ho7—A VT v 7 2ADMMN LR EENIERFE Y — BRI BIXRETT,

EEROB A S ¢
o MLy M VT v 7 ATV TRETY
o FiNLy M VT v 7 R VWEICHIDTRETT
o MHAZY MV IZROFFTRINIRD FTHA
e KEZYVMVIBHDZETRITINIRY THA

hcc2dd DHELEIES

c AVTY IR O BFERTRINIRD FEA

e AVTFVIRALEBAYTY IR 2 ADHENCHEL HERETT

e ATV IR 3 IFHTRINIRDEEA

e 417 7 IV —LNALDHA RIALVE LT, AT ZR2 0 & 113%Ly FOBEWESEE
L. AYTv 7R 2 31 3HZVEREZERITRETT

hcc2d8 DHERENER :
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e AVTY IR O FETRINIRD EEA

e /YT YR T FHATRINIRD EEA

AT IR 1, 2, 3138Ly FOBEWERICE EELZRETT

AT IR 4, 5, 6 FLy POBHZWERICE Y ELRETT

877 IV —LRIALDHA FIA LT, ATV 220 25 3 3E2HRNCAYTy 7R 4
No 7 XOBWARETY

ORI ARy JEEHELEE A, HCC2D &> ¥ RIOVIEERRHCHEEETIZ Rt vy b
ATy I AT 27D TH, HESNIBOTED/MHI W EFEONT v RITERT 580 v
FThH, 7a— FARER S Y RLEEMTELZLENDHDET, 1272, 25T 52 TROMDOEN
SNTBARDGIED 9 ¢

» mask selection HFIZfFH LS T F >

o KL VR VYV FELD R OREX DI

o XEXFERAF Y UEHFITBIEHRARTA RINT ALy b DRERZEN

BV WD T Y AR T0IUE, BAH XN QR XX A 1 ®D mask rules & HCC2D T
HEHMNIE OG-V AT 4 v 72 LTHRELFT 3,

FONT VAR TR WSS -
o IYOA—KRIIEMEBRYYARLVBERTEZAEELNHD T
o TA—X—IZFNSDIYARNETaA— R TEA3LERHH T

o L UEIRX N/ mask 3. FIHE XN B0 X DA CHEICHE S &l h 7 —HETIEZ <. QR
ARANDANALFY FaFiicn L CREbEINET

Z DA, mask selection 13 mask PEIRIND L WS FEOWERTIIKEL., R LTEOND
SURMEITaA—FAREREEDND LNEFEAD, QR AZX A NLDRFNLT 4 ETIMIIEED HCC2D
SURNLVOHEENREEDEOMREB LRI FT,

FDD, WARIA XENT Ly MEITIA ¥ Ty 7 2wz, Eiif 7y 7 220
ERFFSRETT,

6. RAfB—FK72L—3I 7

HCC2D R4 u@—RFR7L—3I 23— 2D BYTE £ 7 XV 2L ET :
o XY —Hh—FEv I 0100

o« AU FZ74—LFIE: 16 By (BN—=T a3y, @E—F)

o AUV MHA: NAL MHRIORS B—FE
e RAMT—KANA +% MSBRHEHTZD X EI0

MHARAOB—FREY PAMY—2AREBEROEBHTT .

HCC2D Code Specification — Version 0.9.0 164



0100 || byte count 16 || payload bytes

BiHE Yy by NAL B 754 X2 b, 28w R34 b, Reed-Solomon 28V 74 Ak, BLURKA &
— U —=7%, ARtbHH HCC2D [EH OBEEZIHRINCER L TV A ETZERZ. QR Code /
ISO/IEC 18004:2006 HH#2D L —NIZHENE T,

DI —3IVIN—LOEELLER

o AUV T4 =L RIFN=Y a V2R < HCC2D TIEHIZ16Yy T
e AV Y MHAZE Y MITHXTFHTHRL, N MITT

o XA B—FNA MIF LMLy MEBEHOIEFTZDOEEMMENET

o ARfbFRIX HCC2D ¥ Y RV Z L IZIEMEIZ1 DD BYTE v 7/ X ¥ M RERLET

7. 8= a ViER

N—= g YORHRINICIEE I N5 E. R4 — FBINE R GEICOAERHINE T,
HEjN—Ya ViBRZ2HHT 258, A2 — FBINE Z2HR/PIN—Va VBRI E T,
HiE D HCC2D E— R, N—=Y a3 v, #mHETIEL~LIZOWT @

« total codewords. data codewords. ec codewords, BXUI7mvy 7L A7V NIt ar
208 L U221 DH/RZ HCC2D 7 —7 Vv TH 260 %

e RAB—FDBNEZDIF, ZO7L—2fbty MR MY — A ZHRGEUELTH x5 8
data codewords XA MIXT 4 Y TXBGEICRD £5

ZOHPDDIC, KRLERO 7L — by PR Y —L R

4 + 16 + 8 * payload length

ZZT 4 l¥BYTE £— KA I Fr—&— 16 1 HCC2D NA b AD ¥ b7 4 =)L FIETT,
RAB=FDBNEZDIE. 27—ty PR MY =2 ZTOUENTE 25HE5TT !
1. FEICHR KA Yy FO¥u by b TRIRILE

2. RONA MEHREFTYOEY hTART 4 v
3. FHER T —&Xa— R — REBRIGETDETRANNY FAXAL NTT 4 7

BIRXNSE—F, N—Yay, BEUOMEHETEL )L THAHARERTF —&Xa— Ry — FE»E2 52
e,
8. HCC2D a— Fv7— FHRERk

27 ar20BX0210 HCC2D /85 X — & —F — 7 VFHEN TS,

D ETIEMGE L, A2 HCC2D &G O#EEZH/RINICER L TW A& EFR =, ISO/IEC
18004:2006 HFAD L —ITHENF T,
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BT =TI T 23t L £9 ¢

o dim : NER~TIE

 align : alignment pattern o[ FEfE

e total : I— FV— FiR%L

e data . T—Xa—FU—F¥

e ec D ETFa—FvY—TF¥

e ecpb I 7EY I HIDDIRDETIET— RV —FH

e blocks : Juvw 7ZEEYLr 7ny 7 Hl-hDF—Xa—FT7—F#

IHRHDED, BNN—TarBIUL~NLD HCC2D 22— RV — FERZZEBICRELET,
hcc2dd DIBE. HEN—VaryBIUL LD a— Ry — FisEud, Ss$ 2 HFH QR Code /
ISO/IEC 18004:2006 E¥ftoFHAMHED L 1 5 ¥ 2 [FTT,

hcc2d8 DIFE. FN—Ya rvyBIULRrDa— Fv— FEEX, 53T 52 HAH QR Code /
ISO/IEC 18004:2006 HEftoHAMEDH £ 5 ¥ 3 ETT,

XD IEREICIE

+ hcc2d4 1ZFFIA QR Code / ISO/IEC 18004:2006 Hifio 7y 7 H7-h a— KU — Nz
FlL., 7oy 7ZHEEE 2f{ICLET

+ hcc2d8 (A QR Code / ISO/IEC 18004:2006 Aftdrmy 7 H7h a— Fv— Nz
FL., 7oy 7ZHEE 3HICLET

Zhp, HCC2D 23 HAIFH QR H¥:d Reed-Solomon FEZ5| & xFH L2065y FEEDH
SR XD =ALTT,

BEA YR =) —Ta—RY—FEy bRAM)—2% B LLZET,

TV — VR T OHEDE T LRICDOAFITINE T !

. FRa—Fv— FHBREN%

o« BMDETIEa— FY— RER I

o T YV R—Y—TMPET LK

HCC2D i3 7L — > T IfEABIDREDETIER Y — 2 Z2fF L £B A, D DIZ, $T100FE SN
TR Y PR MY —AREREIN, RICAPIA FiIkoTHL—icoElan%xd,

9.1 HCC2D4 — 271 —V
hcc2dd 320D L — > 2 HHL £ 3,

T —UHHBIEEKREY FPA M) —AD5DE Y hFA VY Z—) =2k hfTbhvEd :
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o FL—V0IINIE 0, 2, 4, ... Oy PO ET
o FL—r113fiE 1, 3,5, ... DEY FEED FT

L —Y01EMSB L—>T%, YL—> 11X LSB L —>2T79,
F—REI2—NDHT—A VT IR
color = (plane@ bit << 1) | planel bit

AW, A VX —Y—7 Yy FA MU —2A42 B[0], B[1], B[2], ... DFA. S VHRILEY 2
—ILOfEIIE Y PRFICK > THRESINE T &

(Brel, B[1l), (B[2], B[3]), (B[4], BI[5]), ...
9.2 HCC2D8 — 371 —~

hcc2d8 X320 L — 2L £35,
T = I Toe BT

o L—V0WEE 0, 3,6, ... DYy FEEDET
o« FL—V1E3fBE 1, 4, 7, ... DY FEED ET
o FL—V2E 2,5,8, ... DY FERDET

71— 01&EMSB YL —rT9, FL—221ELSB L —T7,
T—RED2a—NDAT—A YT v IR
color = (plane@ bit << 2) | (planel bit << 1) | plane2 bit

SIS, B A X —V =Ty FA MY —2A473 B[O], B[1], B[2], ... DFA. SUARLEY 2
— LIy P MY IS ko THRESINE T ¢

(Blel, B[1], B[2]), (B[3], B[4], B[5]), (B[6], B[7], B[8]), ...

T —VIBERIZHEINTH D, WAREZTERD ¥ A, hcc2dd TlE, FL—r 0 2 by
b, FL—> 1 2R MiE Yy P T3, hcc2d8 T, L —r 0 By b 2. L—r 1 2w b
1. 7v—r 2 2By b 0 TT,

10. < A 7 E&R

0..7 OHDSHFEIRL721DOD mask pattern ., Y HRILDTRTD T L —IHH LR TFHUERD
FH A,

mask selection (&, AfLHEDY HCC2D [EH OHHEZH/RINIZER L TWAEFRZFR =, ISO/IEC
18004:2006 H#DNL—NIZHEVE T,

AT 381F % HCC2D [EH OEE -
e« FL—20DAILTEXFIEY PAMN) —ARKEET S
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¢ ZOTL—Y0R M) —LDFTNTOE Y M ERKIELIHE S
o ZONLXNTZRA NV — 4% mask penalty M {HH T %

mask selection FJIE :

1. 0..7 DO&MEA mask index IZDOWT, #® mask Kz 7L —>0y b 2 b —2IZ5#A L.
EAHNERI T Z R L £ 3

2. Z DIEMTTHD mask penalty ZFHHE L %3

3. &/NRF)NT 4+ D mask index ZiERL F5

RA TV =2 3RINCHE > 72//MBE, DF D id/NE W mask index 12X > TITONLE T,

7 mask index Z3#ER L 72k, 2D1ODA4 VT v 7 RA%2T VRLDTRNTO S L — Y THAH
Lz b 8 A, HCC2D 13 7L — > Z 2 ICHE 7 % mask pattern ZiEIRL 8 A,

11. PISERTHI DR

BT =3, BIRXA A=Y 3 v LEIRX /-8 mask pattern % L TAZRITANC A X
NEs,

BE . IRTOSL—VWEFAIL 77> 73asRXE—UIF XA Y, AILAAN—Yay, EL7+—<v
Yy b, AU maskindex ZHHLF3, 7— Xy FOADRELD £7,

AEZ, HFHAXN TV finder pattern, alignment pattern, timing pattern, 7+ —<v bk
THH, N— 3 VIEH. Reed-Solomon, %7:1% mask Al BN EZZE2ICHEBT 22X L EHA,

L7225 T, HCC2D OHNETHIRESX, R I A X MU TifTbihtsd QR BEOITHIREE S L —
TYIWEDIRLEDD R TEE Y, L—DE Y FA MY —LADADBENRATEDLD 5,

12. 77027 avED2a—D5 M

hcc2dd BE Y hce2d8 TlE. 7T—ZXEY 2 —NME EROYAVF T L =0 Hh T —<o UV 7R HHLE
T, 770 aryEYa—NVIHEDATL YR Y Y 7ENET .

« TDT 7T aVEI a—IEETOTL =00 1 OFE, BELUEY VTS

o« TNLANDOHBEZHEL YRV IT S

TR, 77002 avEY2a—VEIRNTOTL—YTRI—TH 272D, ZHUILRETT,

ZD—iE, finder pattern, alignment pattern. timing pattern., 7+ —~<v ME#R., BXU
FZUTIHEDON—Y a VERE D, NETAIOBAHEI NS TR TOMEEY 2 —MZEH ST E
KRS
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13. Color Palette Pattern

Color Palette Pattern I3t ¥ B D ICIEMICEEINLRITNERD FHA, Ta—X—I13FDEY
2= NEY TV T LTAT =Ly PEEBRELET, 7a—X—& LHEHZY VIBRETRET
YMUDPHEHTHZ ZZxRE, Sy bh o7 —OFHFHEEFDH £ A, Color Palette Pattern &
ZFDHTa— FITBHETT,
WNE~TEE N 2 LT,
HCC2D HFUIANE 7V v ROAMINZE —EY 2 — LV oBlESINE T

o U TIXERFRIT -1

o FURATIXFRPEIT N

o FEUANXERFEY] -1

o HUEFNXEHFEY] N
HCC2D 22— RiZ 2N 6 OFMPBIELZ T +1 7 F L. (N+2) x (N+2) OZ VU y REERKLF
XS

Color Palette Pattern (X HCC2D D& LT TH D, A 7> a v OEMTIED Y VA, ZD
DIAXMV AT —A VT VT RAEFIE 7+ —~ v PERD—ELTT,
13.1 Color Palette Pattern D)l

e hcc2d4 : JEIHI P
e hcc2ds : JEH] P

4

8

BHDT7 754 Tl A METRTO P DALYy b VT 7 A%EDIRLYA 7L L £,
BHAOEMELRFER (B4 Ty 2R AL ZVAARESE) 3t a V13 2TREINET,

P4 7 MEFEEED RGB [HTIE &K GBZ Ly M Ty JATERSINZE T,

13.2 Color Palette Pattern % 5 —it8 3
row BX col % LRl DEREERICEI 2imBEEr UE 3,
Color Palette Pattern OIS D IERERAL— L ZFHH L ZIFUIRD FHA ©

1. F¥# : row == -1 222 8 =< col <N - 8 DA, color = (col - 8) mod P
2. T¥i: row == N 22 8 = col < N DA, color = (col - 8) mod P

3. Wi . col == -1 DIFE. start =N - 9 ¥ 35, 8 = row = start DA, color = (start
- row) mod P

4. 5 . col == N 72D 8 = row < N DIFE. color = (row - 8) mod P
5. YD ITRTOERELIL . color =P - 1

ZhUE. 3 —F—¥ finder pattern SEEDIRS 28> & G EIEF 4 2 VERLASEITRE AL v b
AT RARCRD I EEHRLET
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« HCC2D4 TlE 3 - H
« HCC2D8 Tlx 7 - H

13.3 Color Palette Pattern OD&— KL 7V %

FTRTODFERES 2 =DV VI T —2FODITEHD EF¥A, 2—F—B XU finder
pattern JifEDEY 2 —LIFEEDH (color=P — 1, €73 V13.2TER) TT, 54T L
v bA T —EERINCEET 27X FORXIE

e Ll :N-16 EYa2—I
e [UWH:N-8 FEIVa—JL
o U IN- 16 EYa2—JL
e fAli i N-8 EYa—
HCC2D8 (P =8) THRILEXPEHAINE T,

LD —r v A (BEA ¥ Ty 7R FAAEEE) 3t a 132088k - THhE
DET, i, T, GilERF v VEEL HISHEML 3, AiTldLy b YT v 7 AT
meedIRPLET, BNN—Ya VB BIEMRBEGA > 7 v 7 213t 7 > a »13.205 8
XoTHRED F9,

13.4 7a—X—nlF DR
FA—X—1ZINEDA MYy FTHH Y7L TRLy MRETRBILLE 3, L - THERIES
VAN TF—<y FO—ETH D, HR2EMTIEDD FTHA,

Color Palette Pattern D Z %Y I F X b VY, A ZUVHRAL T3 7+ — ANy ZHELEZEEHT S
EEIIEENO S VRV B AR L E T,

14. VXY V7 H )

DOty a FiEENG HCC2D S VAL DIRARL YR Y U7 REFRLE T, s VR
EDVY 7Y NI A X ZEHERTTICERICERINE T,

14.1 €Y 2 —NVJEHE
HCC2D &— FDIGH
« FBRBES2—LTYy FFL X =N+ 2
s WHREY 2= (x, y) BLYXV U TETa—b (x+1, y+ 1) Ky rr7Enxd
142 7942y b=V
Z AL I N EGIEPUA TR TIT quiet zone EY 2 — L OEREAEZEML %3,

YREIT—A VT IR
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« HCC2D4: 3 (M)
« HCC2D8: 7 (1)

14.3 €7 BN OE§Y 4 X
FRREEREY 2 — ATk LET !
F=N+2

ZLT:

o MHfIE = (F + 2 * quiet _zone) * scale
o HfpmE =FU

B EY 2 — X scale x scale DHMAEAEL LTIAXLINE T,
HCC2D ¥V RNATlE, 7 VA4 Zy FY—VidEmENALy MM YTy 7 2AHHALET !

e hcc2d4 TlE 3
e hcc2d8 TlX 7

T 74N %Ly FTIE, ZAUIHITHIGL £9,

15. Fa—X—pBHioREL—L

15.1 HCC2D #v > +7 4 —) K
BYTE /v > + 74 —/LFIidl /5 HCC2D £— KT 16 £'v F T,

15.2 7L —VIEE
41 HCC2D D4 -
e« L—2 01377 — MSB
e« L—2 11377 — LSB
8t HCC2D 04 -
e« FL—20lEHIT—DEEMNMEY F (Ev |k 2)
e« L—r1lFbEvy 1
o L= 2@ T7—DEFIEY b (Ev bk 0)
15.3 @~ R >
FTARTDH L — XA U mask pattern Z{#H L2 F4UuEzb 84,

INHEDNL—ETFTa—X—I1CBELE9, QR AXAI)LDA[Z BYTE A7 > k74— FigE, HEi
27— EERMIER. 237 -0 e L2~ A7 iR T A5 T7Ta—&X—%, HAETD
HCC2D ¥ RAEIEL L EIRTER WD T,
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16. =>a—54 Y7 FJH

#WE3 5 HCC2D =ra—T74 YZFRIBELUTORT vy 7REFTLRTNIRD FHA .

B W N e

ANERGET 5,

LI VARNLT 7 ) —%ERT S (hec2dd 7213 hec2d8 ),
CARDETIEL L2 EIRT 5 (L/M/Q/H ),

N=Ta BT 5 R u = FANRK 2GR RIRIIIEE S NNV a Y 2T S 2

WL DGE. BEREIRZHH T 2 & 2. W2/ N—Ya V2 #ERT 5,

5. RA T — Ry PR M) —L%HEET 2 0100 || byte count 16 || payload bytes
6. BRENLE—F, N=TYay, LNUVOBHRIR HCC2D 7—7u0567 7 3 ) —[EHOR=E

L7ay LA 7Y FRIRET b,

7. 8ImE Ny AL P REHT 5,
8. BAH N TIEMEZHEHL T T4 2ERLa—RY—FEAL VX —1)—TF %,
9. A+ 74 FHIHIC ko THRKEE Y A MY —2% 2 /213 3 L —IZHET 3,

10.

11.
12.

13.
14.

15.
16.

—->M3ti# mask index #i#R 33 : HCC2D £— FTIE,. Kz 7L —>Y0DAZHH LTI
74 ZiHii T 5,

HifN—Ya v, EC LN, R EHHL T L =2 Z 8 IZ—D2ONFITHI ZHET 5,
T—RET2a—NELYRYVIITTE:

o HCC2D4 : 220D 7L =YY b DRoDHT7—A VT v 7R

o HCC2D8 : 320D L —Y ¥y b DBEDAHT—A VT v IR

TL—r 0o 77v 73 aryEYa—nLERIATLYREY V7T 5,

Y27y a 130 BEHER A HH L CIEHER —FY 2—/1 0 Color Palette Pattern 555 23870
T 5,

HDOZ ATy b —=V2EBMNT %,

Z 2 R ERH N BB ERIGEIFEY 2 — VB2 7 2T AT %,

BAEDIEFFHAEE TS, R !

e MDEIIEEA VX =) =7 WL —ViiB X hanciTbh g
« mask selection I3 —E 2T, IRTOSL—rTHEINET

N THIREEE 1% Color Palette Pattern Bi5ihs B X N 3 RICITHONE T
I 74 Ly b — 358487 HCC2D ¥ Y ARADAMINCH D, a4 o— FEEDO—ETlEd
DEHA

17. HCC2DF R{4f A— F 7 v )N —

Dt arii HCC2D 22— FEHKZER L EH A
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TIVT—alB I s ANKE T 7 ANAY TV EFEIETT-WEEIL, HCC2D > YRl
VaA—F4 YIDRNAEHTE AL T a i a— 5 v —JFR HCC2DF #EHZEL 3, HHT
5354, HCC2DF N4 P A MY — ADARMAH D7 a >3, 6. 16 TERSINBZRA T — RiZkb
9,

HCC2DF & HCC2D XA B — FANA +D RICEZR S 7 SV —2a Y LRV v —T7F, HCC2D
SYRAYAR MY ERBHT -0V ZO—HTEHD TR A,

17.1 HCC2DF ~"4 LA 79 b

HCC2DF X4 B — K XA b

1. ASCII ¥ v 2 . "HCC2DF" — 631 b
2. T wX—N—T g N1 b . 0x01
3. FEfMET 28N 4 b .
o 0x00 =4arrrv
o 0x01 = zlib FEfia > 7>
4. 77 A VHBE 1A b
5. 77 A V%4 b L UTF-8, IEffIZ filename length /N4 b
6. 2 TFYINA P ETFANANL VERIIERET 7 A4 AL B
DT NR=FF v IHLT74 =LK, TvR— FREAFARANINART—XEEEEEREL T
Ao

17.2 7 7 £ VADIIK

o 77 ANKIIETHoTIERDEEA

o 77 ANKIERAK 127 UTF-8 XA N TRITNERD FEA
o T2 AN /] ZEATIRED FEA

e 77 ANKIT N\ ZEATIIRD EEA

17.3 HEAiL—1v

[EfEEiRA 254, 2> 7> V& zlib compress2(..., Z DEFAULT COMPRESSION) 7 {#f] L C/Eff X
NnE9,

FEAHZAT DS RNTHEDGEICOAEHT 2 Z e 2R L £7 !

o JEREDANINT B
o JLDT7 7 AINH A XD 128 N4 A ETH S
o FEMEBEDH A XDBITTDOH A XD 90% X D IZ/NX WV

ZFHNLNDGEIZET 7 A NN, RIS, TEHETZ 7 270F 0x00 35 Z 8 B HEREL 3,
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128 N A b WS EMEE, zlib EMESHEICEAT 2EEA —N—~y FERBLTWE T, zlib 7
v R=FFTE6 "L F QAL DAY X — +4 "4 bD Adler-32 F = v 79 24) MBIE I,
deflate 7Ry 7 ANy X=X HITA ==~y FEMAE T, BT ry 7135 N1 b BYNT=
¥ 7By ZIFNEWANT 20~50 N4 hDa— R F—7Lidild b b, GEFCHENL A —N—
A RidH 36 N4 MR D T, B8 128 N4 FEYIR LS WE»r EERET 572012, 2 007
—AEEZET

e 64 XL PDAN 1 90% N—LEEBTZ-DDORM =64 %X 0.9 —-36=21.6 "4 — F—
2% ~34% FTHEMINLZRBEDDH D, FFICRKEMOE T =X TOAEKABET T,

¢ 128 XL FDAN : B =128 X 0.9 — 36 =79 N4 b — F—&XiF ~62% FCHEMEN 23
DEDB D —HA T F 2 b, JSON, URL TIZHEMNZETT,

128 A PRI TIX, A==~y RF|HABERRBDO KD EHE T 2720, EEDORfa—F
TLEWEZTE 2 Z 2 IXFIFRADEEA,

ZONL—VZHHER T A XX ) v b 3D 2 GEICOAEMEERLE L £ 3, EEEZHO L2 WE ) :
95%) ZHEHAT A TEETIN, HBEINFEA, LEWEZELS T, bIrBoi—k Vb
LOHENTERWT =X 2T 2212k D, BERODHIMBIEHD VA, EDONAL MNEZD
FEMNT DD IV THD, FEROVA XHIFIEDLOS B WATREELH D £3, wWIucHE X,
ZOWREDP LANIRIETH-TD, EM7 77 ary 7y R—HLTWERD, &~ HCC2D
Decoder T7a— FRJRER O — REERTEE T, 77270 0x01 OHEIEa Y 7Y WER)K zlib
JEMET — R THRIFUIZ ST, 0x00 DIGEIEa >y T Y BEDANAL MIITRITIUIRD X8 A,

17.4 HCC2D t o#iip{DBif%

HCC2DF i HCC2D R4 @ — KA FAICEIEN D A TS a > DT v 8—TF, HCC2D 22— N
B, Ao —xrva—FT4r7, a—FU—FHl, $RESVRALIAX VY O—ETIEHD FHA,

18. HCC2DSTA MY —I v JfgE Y ban

HCC2DST!Z., HEDOHCC2DY VRNV EHFEH L THE—D 7 7 A NV EHEST 220D 7 T ) r—a v
B7a banrtd, £ rRLicid,. Reed-SolomonfFE b E =7 7 A LD ¥ — KA1 DAEHH X
L. HCC2DFa» 7 (817) Th7tnfbafixd, HCC2DSTIZA 7> a v Thh, a— i
W, S, a—FU— FOM. ¥ Y R DEMENIRICIZHEL A,

A7 2L OERIBEAMFMIE. AMEEOR RO AN—Y a v THASINE T,

19. 523 Lo#HERE IR

DUMESELA T OB SRR TS, AMROBENEAFTIED h TEA, AR
T BRENERRE TLRTUIRD FRAL BEU TLTRARD SEAL, #RFHIZ TTRETT)
BER TFTRETREDDFEAL FESNGENIE TLTHDLFVERAL FHEAFOFERN
TRLET,
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HEBEM D ZTIEL AL © HCC2D a2 — Ficld, LRV Q £ M 2HHTARNETE, L~V LId—
FABRIIEFHIARETEDDEA, LV HIZRKORERZIRHEL I, Rfo— REEDIK
MEICIER T L %9,

fEREE—F : ABEETOMAHICIE hee2d4 ZHHTNETT, hce2d8 3 & h KEL RSB — FE
BEREHEL I IS, KDEEMC—E LSRR - A% v VERENDLETT,

FIR « AR @ AR EREE CEHT S 2 FUR 2 — RIS LTl

e DAL ZMAFENX (PNG. SVG, %7213 PDF) %2fHHIXRETT, JPEG & ¥ oIEnwfEix,
BV 2 VOBEPRT ZFEMT—T 4 777 b EECIEE T,

o BREV2—NRHOADOTOy 7 LTHETRETT ; A —7 F—VIIEHITREZTEDD 8
Ao

o TARY MEMHEEZIIEHMSIEIREITIEDH) FHA.

o FARIARRIIED L, TYFITA VTR, VYTV I ZEHIRNETEDD FEA,

o TVa— YA XFAHHL D 0.5mm (QR Code I2i5 2 GS1 HIE X ~f7E) I NETH
D. AIRETHAIUIK 1 mm BEF L., BEESHMLELET, T2 —iVPNIWVEY, 7a—
R IR D EEERIRE MK T U % 95

20. HCC2D4 X5 X —X —3F

AT OfEIZ HCC2D4 D= a 85 X=X —T7F, IhbHidEe/ HCC2D4 O a— Fv— Fig
Beonay 7L 47Y FTT,

F—T) T 4 —)L ROE :

e Vn : HCC2D N—Y 3 %=,

e dim : —EY 2 —/L® HCC2D Color Palette Pattern R ZFR\ /2, EY 2 — VHA DO ANHE >
RS,

e align : N2 Y v F_E®D alignment pattern OHULPERE, 220 Z MET 74 X ¥ F R =2
BHELBVWI L ZEKL 5,

e L. M, Q. H:IEDATIEL NI,

o total ! ZDON—Ya VEBIUBRDETELNVIZBIT 2 Y RLDa— v — R,

o data : FDOAN—YayBIUEDETEL MBI Y RLDTF—&a— Fv— R,

o eCc I EDN=YarvBIUEDETIELUZEBIT 2T Y RALDDETIEa— K7 — FIREL

o ecpb I 7OV I HIHDIDETIEIT—FY— FEL,

o blocks=a x b : a fl® Reed-Solomon 7 v 7, &7mv 27k b HOF—Xa—FKy—Fk
ecpb EDIDETIEa— Y —FERLE T,

e blocks=a x b, ¢ x d : 27— D70y 7 | BRHPIDINV—=T13& b 7—XIA—FT7—FD a
Tay 2, 2HHD V=K d T—XA—FY—FD ¢ Juav 2, liZL—TDITXRTDT
2y ZIXFAT ecpb EDIRDETIEa— RV —FERL T,
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FATH

V1 dim=21 align=[]
L: total=52 data=38 ec=14 ecpb=7 blocks=2 x 19

DEE :

e N—=Tarv 1

« NERZ'V v K 21 x 21

o TIARXRYIMRE—=VIL

« BADETIEL~UL L

o YVRILDa—RFYT— NEEL 52

e 7—XA—-FY—F 38

e MMDETIEa—FY—F 14

e Reed-Solomon 7o vy 2 2

e 7B IIFT—Xa—FU—F 19 HrRDE[IEa—FY—F 7 H2EAET

BT o HCC2D8 RIFELKFUL 74—V FOEMRZHHAL £,
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Vn

Vi1

V2

V3

V4

V5

V6

V7

HCC2D Code Specification — Version 0.9.0

dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

L

Frlm|lo|lz|r|m|lo|lz|lr|lz|lolz|r|lz|lolz|r|Z|lo] =

Tz O Z

total

52

52

52

52

88

88

88

88

140

140

140

140

200

200

200

200

268

268

268

268

344

344

344

344

392

392

data

38

32

26

18

68

56

44

32

110

88

68

o7

160

128

96

72

216

172

124

92

272

216

152

120

312

248

#5 — HCC2D4 N—=Y a Y RF X —&—

ec

14

20

26

34

20

32

44

56

30

2

72

88

40

72

104

128

52

96

144

176

72

128

192

224

80

144

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
2x19
2 X 16
2% 13
2x9
2 x 34
2 x 28
2 x 22
2 x 16
2 X 55
2 x 44
4 x 17
4 x 13
2 x 80
4 x 32
4 x 24
8x9
2 x 108
4 x 43
4 x 15,4 x 16
4x11,4x 12
4 x 68
8 x 27
8 x 19
8 x 15
4 x 78

8 x 31
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Vn

V8

V9

V10

V11l

V12

V13

V14

HCC2D Code Specification — Version 0.9.0

dim

49

53

57

61

65

69

73

align

6, 24, 42

6, 26, 46

6, 28, 50

6, 30, 54

6, 32, 58

6, 34, 62

6, 26, 46, 66

EC

T

r 0 2 P T O g & m O 2 0D O R P I O 2 Pz O g

=

total

392

392

484

484

484

484

584

584

584

584

692

692

692

692

808

808

808

808

932

932

932

932

1064

1064

1064

1064

1162

data

176

132

388

308

220

172

464

364

264

200

548

432

308

244

648

508

360

280

740

580

412

316

856

668

488

360

922

ec

216

260

96

176

264

312

120

220

320

384

144

260

384

448

160

300

4438

528

192

352

520

616

208

396

576

704

240

ecpb
18
26
24
22
22
26
30
22
20
24
18
26
24
28
20
30
28
24
24
22
26
28
26
22
24
22

30

blocks

4 x 14,8 x 15
8§x13,2x 14
4 x 97

4 x 38,4 x 39
8 x 18,4 x 19
8 x 14,4 x15
4 x 116

6 x 36,4 x 37
8 x 16,8 x 17
8 x12,8 x 13
4 X 68,4 X 69
8 x 43,2 x 44
12 x 19, 4 x 20
12 x 15,4 x 16
8 x 81

2 x 50,8 x 51
8 x 22,8 x 23
6x12,16 x 13
4 x92,4 x93
12 x 36, 4 x 37
8 x 20,12 x 21
14 x 14,8 x 15
8 x 107

16 x 37,2 x 38
16 x 20, 8 x 21
24 x 11,8 x 12

6 x115,2 x 11

6
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Vn

V15

V16

V17

V18

V19

V20

dim

77

81

85

89

93

97

align

6, 26, 48, 70

6, 26, 50, 74

6, 30, 54, 78

6, 30, 56, 82

6, 30, 58, 86

6, 34, 62, 90

HCC2D Code Specification — Version 0.9.0

mlo|z| || o= Hlm o = Flm o 2zl @ml o 2 & T 0 Z

=

total

1162

1162

1162

1310

1310

1310

1310

1466

1466

1466

1466

1630

1630

1630

1630

1802

1802

1802

1802

1982

1982

1982

1982

2170

2170

data

730

522

394

1046

830

590

446

1178

906

650

506

1294

1014

734

566

1442

1126

794

626

1590

1254

890

682

1722

1338

ec

432

640

768

264

480

720

864

288

560

816

960

336

616

896

1064

360

676

1008

1176

392

728

1092

1300

448

832

ecpb
24
20
24
22
24
30
24
24
28
24
30

28

28
28
28

30

26
28
28
28
26
26
26

28

26

blocks

8 x 40, 10 x 41
22 x 16,10 x 1
22 x 12,10 x 1
10 x 87,2 x 88
10 x 41,10 x 4
10 x 24,14 x 2
22 x 12,14 x 1
10 x 98, 2 x 99
14 x 45, 6 x 46
30 x 19,4 x 20
6 x 15,26 x 16

2 x 107,10 x
108

20 X 46, 2 x 47
2 x 22,30 x 23
4 x 14, 34 x 15

10 x 120, 2 x
121

18 x 43,8 x 44
34 x 22,2 x 23
4 x 14, 38 x 15
6 x113,8x11
6 x 44, 22 x 45
34 x 21,8 x 22
18 x 13,32 x 1

6 x 107, 10 x
108

6 x 41, 26 x 42

7

3

2

5

3

4

4
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Vn dim align

v21 101 @ 6, 28, 50, 72, 94

V22 105 @ 6, 26, 50, 74, 98

V23 109 @ 6, 30, 54, 78, 102

V24 113 @ 6, 28, 54, 80, 106

V25 117 | 6, 32, 58, 84, 110

V26 121 | 6, 30, 58, 86, 114
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EC

T

. Y o

Tz O Z

T o | 2 Hom o 2 R

=

total

2170

2170

2312

2312

2312

2312

2516

2516

2516

2516

2728

2728

2728

2728

2948

2948

2948

2948

3176

3176

3176

3176

3412

3412

data

970

770

1864

1428

1024

812

2012

1564

1136

884

2188

1720

1228

928

2348

1828

1328

1028

2552

2000

1436

1076

2740

2124

ec

1200

1400

448

884

1288

1500

504

952

1380

1632

540

1008

1500

1800

600

1120

1620

1920

624

1176

1740

2100

672

1288

ecpb
30
28
28
26
28
30

28

28
30
24

30

28
30
30

30

28
30
30

26

28
30
30

28

28

blocks

30 x 24,10 x 25
30 x 15,20 x 16
8 x116,8 x 117
34 x 42

34 x 22,12 x 23
38 x 16, 12 x 17

4x111,14 x
112

34 x 46
14 x 24, 32 x 25
68 x 13

8 x 121,10 x
122

8 x 47,28 x 48
22 x 24,28 x 25
32 x 15,28 x 16

12 x 117, 8 X
118

12 x 45, 28 x 46
22 x 24,32 x 25
60 x 16,4 x 17

16 x 106, 8 x
107

16 x 47, 26 x 48
14 x 24,44 x 25
44 x 15, 26 x 16

20 x 114, 4 x
115

38 x 46, 8 x 47
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Vn dim align

V27 125 @ 6, 34,62, 90,118

v28 129 | 6, 26, 50, 74, 98, 122

V29 133 | 6, 30, 54, 78, 102, 126

V30 137 | 6,26, 52,78, 104, 130

V31 141 | o6, 30, 56, 82,108, 134

V32 145 @ 6, 34,60, 86,112, 138
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EC

T

o 2 T o = Flml ol = Flm ol = T oz

=

total

3412

3412

3656

3656

3656

3656

3842

3842

3842

3842

4102

4102

4102

4102

4370

4370

4370

4370

4646

4646

4646

4646

4930

4930

data

1508

1192

2936

2256

1616

1256

3062

2386

1742

1322

3262

2534

1822

1402

3470

2746

1970

1490

3686

2910

2066

1586

3910

3082

ec

1904

2220

720

1400

2040

2400

780

1456

2100

2520

840

1568

2280

2700

900

1624

2400

2880

960

1736

2580

3060

1020

1848

ecpb
28
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30
30

28

blocks
56 x 22,12 x 23
66 X 16,8 x 17

16 x 122, 8 x
123

44 x 45, 6 X 46
16 x 23,52 x 24
24 x 15,56 x 16

6 x 117,20 x
118

6 X 45,46 X 46
8 x 24,62 X 25
22 x 15,62 x 16

14 x 116, 14 X
117

42 x 45, 14 x 46
2 X 23,74 x 24
38 x 15, 52 x 16

10 x 115, 20 X
116

38 x 47,20 x 48
30 x 24, 50 x 25
46 x 15, 50 x 16

26 x 115, 6 x
116

4 x 46, 58 x 47
84 x 24,2 x 25
46 x 15,56 x 16
34 x 115

20 x 46, 46 x 47
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Vn

V33

V34

V35

V36

V37

V38

dim

149

153

157

161

165

169

align

6, 30, 58, 86, 114, 142

6, 34, 62, 90, 118, 146

6, 30, 54, 78, 102, 126,
150

6, 24, 50, 76, 102, 128,
154

6, 28, 54, 80, 106, 132,
158

6, 32, 58, 84, 110, 136,
162
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EC

T

o 2 T o = Hlm o = Flm o = - R

=

total

4930

4930

5222

5222

5222

5222

5522

5522

5522

5522

5752

5752

5752

5752

6068

6068

6068

6068

6392

6392

6392

6392

6724

data

2230

1690

4142

3262

2342

1802

4382

3450

2462

1922

4612

3624

2572

1972

4868

3828

2708

2108

5132

3984

2852

2192

5404

ec

2700

3240

1080

1960

2880

3420

1140

2072

3060

3600

1140

2128

3180

3780

1200

2240

3360

3960

1260

2408

3540

4200

1320

ecpb
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

blocks
20 x 24, 70 x 25
38 x 15, 70 x 16

34 x 115, 2 x
116

28 x 46,42 x 47
58 x 24, 38 x 25
22 x 15,92 x 16

26 x 115, 12 x
116

28 x 46, 46 x 47
88 x 24,14 x 25
118 x 16,2 x 17

24 x 121, 14 x
122

24 x 47,52 x 48
78 x 24, 28 x 25
44 x 15, 82 x 16

12 x 121, 28 x
122

12 x 47, 68 x 48
92 x 24, 20 x 25
4 x 15,128 x 16

34 x 122, 8 x
123

58 x 46, 28 x 47
98 x 24, 20 x 25
48 x 15,92 x 16

8 x 122, 36 X
123
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Vn dim align

V39 173 @ 6, 26, 54, 82, 110, 138,
166

v40 177 | 6, 30, 58, 86, 114, 142,

170

EC

total

6724

6724

6724

7064

7064

7064

7064

7412

7412

7412

7412

data

4204

3004

2284

5624

4432

3164

2444

5912

4668

3332

2552

ec

2520

3720

4440

1440

2632

3900

4620

1500

2744

4080

4860

ecpb
28
30
30

30

28
30

30

30

28
30

30

blocks

26 x 46, 64 x 47
96 x 24, 28 x 25
84 x 15,64 x 16

40 x 117, 8 x
118

80 x 47,14 x 48

86 x 24,44 x 25

20 x 15, 134 x
16

38 x 118, 12 x
119

36 x 47, 62 x 48
68 x 24, 68 x 25

40 x 15, 122 x
16

INHD 7 X —&1%, HCC2D 7 7 —FE bR 2@M 3% 2 2T QR a—F (ISO/IEC

18004:2006) »5EHXNZH DT,

21. HCC2D8 "5 X — X —3

MITOfEIZF HCC2D8 D NN—Y g VXTI X —R—T7F, INHlF5%ELe% HCC2D8 da— KU — Fid

Beomy 7L 47v FTT,
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Vn

Vi1

V2

V3

V4

V5

V6

V7

HCC2D Code Specification — Version 0.9.0

dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

Flom|lo|lz|lr|Z|lolz|r|lm|lo|lz|lr|lom|lolz|r|lo|lo|l 2|

o | o| 2

total

78

78

78

78

132

132

132

132

210

210

210

210

300

300

300

300

402

402

402

402

516

516

516

516

588

588

data

57

48

39

27

102

84

66

48

165

132

102

78

240

192

144

108

324

258

186

138

408

324

228

180

468

372

#£6 — HCC2D8 N—Y g V8T X —&X—

ec

21

30

39

51

30

48

66

84

45

78

108

132

60

108

156

192

78

144

216

264

108

192

288

336

120

216

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
3 x19
3 x16
3x13
3x9
3 x 34
3 x 28
3 x 22
3 %16
3 x 55
3 x 44
6 x 17
6 x 13
3 x 80
6 x 32
6 x 24
12 x9
3 x 108
6 x 43
6 x 15,6 x 16
6x11,6 x 12
6 x 68
12 x 27
12 x 19
12 x 15
6 x 78

12 x 31
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Vn dim align

V8 49 6, 24, 42

V9 53 6, 26, 46

VvVio 57 6, 28, 50

Vil 61 6, 30, 54

V12 65 6, 32, 58

Vi3 69 6, 34, 62

HCC2D Code Specification — Version 0.9.0

EC

ag

- T j@) Z —

=

- T /@) Z —

=

total

588

588

726

726

726

726

876

876

876

876

1038

1038

1038

1038

1212

1212

1212

1212

1398

1398

1398

1398

1596

1596

data

264

198

582

462

330

258

696

546

396

300

822

6438

462

366

972

762

540

420

1110

870

618

474

1284

1002

ec

324

390

144

264

396

468

180

330

480

576

216

390

576

672

240

450

672

792

288

528

780

924

312

594

ecpb
18
26
24
22
22
26
30
22

20

24

18
26
24
28
20
30

28

24
24
22

26

28

26

22

blocks
6 x 14,12 x 15
12 x 13,3 x 14
6 x 97
6 x 38,6 x 39
12 x 18,6 x 19

12 x 14,6 x 15

6 x 116

9 x 36,6 x 37
12 x 16, 12 x
17

12 x 12,12 x
13

6 X 68, 6 X 69

12 x 43, 3 x 44
18 x 19, 6 x 20
18 x 15,6 x 16
12 x 81

3 x 50,12 x 51

12 x 22,12 x
23

9x12,24 x 13
6 X 92,6 X 93
18 x 36, 6 x 37

12 x 20, 18 x
21

21 x 14,12 x
15

12 x 107

24 x 37,3 x 38
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Vn dim align EC total data ec ecpb blocks

Q 1596 732 864 24 24 x 20,12 x

21
H 1596 540 1056 22 36 x 11, 12 x
12
vi4 73 6, 26, 46, 66 L 1743 1383 360 30 9 x 115, 3 x
116
M 1743 1095 648 24 12 x 40, 15 X
41
Q 1743 783 960 20 33 x 16, 15 X
17
H 1743 591 1152 24 33 x 12,15 x
13
V15 77 6, 26, 48, 70 L 1965 1569 396 22 15 x 87, 3 x 88
M 1965 1245 720 24 15 x 41, 15 x
42
Q 1965 885 1080 30 15 x 24, 21 x
25
H 1965 669 1296 24 33 x 12, 21 x
13
Vie 81 6, 26, 50, 74 L 2199 1767 432 24 15 x 98, 3 x 99
M 2199 1359 840 28 21 x 45,9 x 46
Q 2199 975 1224 24 45 x 19, 6 x 20
H 2199 759 1440 30 9 x 15,39 x 16
V17 85 6, 30, 54, 78 L 2445 1941 504 28 3 x 107,15 x
108
M 2445 1521 924 28 30 x 46, 3 x 47
Q 2445 1101 1344 28 3 x 22,45 x 23
H 2445 849 1596 28 6 x 14, 51 x 15
V18 89 6, 30, 56, 82 L 2703 2163 540 30 15 x 120, 3 x
121
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Vn dim align EC total data ec ecpb blocks

M 2703 1689 1014 @ 26 27 x 43,12 x

44
Q 2703 1191 1512 28 51 x 22, 3 x 23
H 2703 939 1764 28 6 x 14, 57 x 15
VvVig 93 6, 30, 58, 86 L 2973 2385 588 28 9 x 113,12 x
114

M 2973 1881 1092 26 9 x 44, 33 x 45

2973 1335 1638 | 26 51 x 21, 12 x
22

H 2973 1023 1950 26 27 x 13, 48 x
14

v20 97 6, 34, 62, 90 L 3255 2583 672 28 9 x 107, 15 x
108

M 3255 2007 @ 1248 26 9 x 41, 39 x 42

Q 3255 1455 1800 30 45 x 24,15 x
25

H 3255 1155 2100 28 45 x 15, 30 x

16
V21 101 | 6, 28, 50, 72, 94 L 3468 2796 672 28 12 x 116, 12 X
117
M 3468 2142 1326 26 51 x 42
Q 3468 1536 1932 28 51 x 22,18 x
23
H 3468 1218 2250 @30 57 x 16, 18 x
17
V22 105 | 6, 26, 50, 74, 98 L 3774 3018 756 28 6 x 111, 21 x
112
M 3774 2346 1428 28 51 x 46
Q 3774 1704 2070 30 21 x 24,48 x
25
H 3774 1326 2448 @ 24 102 x 13
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Vn dim align EC total data ec ecpb blocks

V23 109 | 6, 30, 54, 78, 102 L 4092 3282 810 30 12 x 121, 15 x
122
M 4092 2580 1512 28 12 x 47,42 X
48
Q 4092 1842 2250 @30 33 x 24, 42 x
25

H 4092 1392 2700 30 48 x 15, 42 X

16
V24 113 | 6, 28, 54, 80, 106 L 4422 3522 900 30 18 x 117, 12 x
118
M 4422 2742 1680 28 18 x 45, 42 x
46

Q 4422 1992 2430 30 33 x 24, 48 X

25
H 44272 1542 2880 30 90 x 16, 6 x 17
V25 117 | 6, 32, 58, 84, 110 L 4764 3828 936 26 24 x 106, 12 x
107
M 4764 3000 1764 28 24 x 47, 39 x
48
Q 4764 2154 2610 30 21 x 24, 66 x
25
H 4764 1614 3150 30 66 x 15, 39 x
16
V26 121 | 6, 30, 58, 86, 114 L 5118 4110 1008 @28 30 x 114, 6 x
115
M 5118 3186 1932 28 57 x 46, 12 X
47
Q 5118 2262 2856 28 84 x 22,18 x
23
H 5118 1788 3330 30 99 x 16, 12 X
17
V27 125 | 6, 34, 62,90, 118 L 5484 4404 1080 30 24 x 122,12 x
123
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Vn dim align EC total data ec ecpb blocks

M 5484 3384 2100 28 66 x 45, 9 x 46
Q 5484 2424 3060 30 24 x 23,78 x
24
H 5484 1884 3600 30 36 x 15, 84 X
16
v28 129 @ 6, 26, 50, 74, 98, 122 L 5763 4593 1170 30 9 x 117, 30 x
118
M 5763 3579 2184 28 9 x 45, 69 x 46
Q 5763 2613 3150 30 12 x 24, 93 x
25
H 5763 1983 3780 30 33 x 15, 93 x
16
V29 133 @ 6, 30,54, 78,102,126 L 6153 4893 1260 30 21 x 116, 21 x
117
M 6153 3801 2352 28 63 x 45, 21 x
46
Q 6153 2733 @ 3420 30 3 x 23,111 x
24

H 6153 2103 4050 30 57 x 15, 78 x

16
V30 137 @ 6, 26,52,78,104,130 L 6555 5205 1350 30 15 x 115, 30 x
116
M 6555 4119 2436 28 57 x 47, 30 x
48

Q 6555 2955 3600 30 45 x 24,75 x

25
H 6555 2235 4320 30 69 x 15, 75 x
16
V31 141 | 6, 30, 56, 82,108,134 L 6969 5529 1440 30 39 x 115, 9 x
116
M 6969 4365 2604 28 6 X 46, 87 x 47
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Vn dim align

V32 145 @ 6, 34, 60, 86, 112, 138

V33 149 @ 6, 30, 58, 86, 114, 142

V34 153 @ 6, 34, 62,90, 118, 146

V35 157 | 6, 30, 54, 78, 102,
126, 150

HCC2D Code Specification — Version 0.9.0

EC

total

6969

6969

7395

7395

7395

7395

7833

7833

7833

7833

8283

8283

8283

8283

8628

8628

8628

data

3099

2379

5865

4623

3345

2535

6213

4893

3513

2703

6573

5175

3693

2883

6918

5436

3858

ec

3870

4590

1530

2772

4050

4860

1620

2940

4320

5130

1710

3108

4590

5400

1710

3192

4770

ecpb

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

126 x 24, 3 x

25

69 x 15, 84 x

16

51 x 115

30 x 46, 69 x

47

30 x 24, 105 x
25

57 x 15, 105 x
16

51 x 115, 3 x

116

42 X 46, 63 X

47

87 x 24, 57 x

25

33 x 15, 138 x
16

39 x 115, 18 x
116

42 x 46, 69 X

47

132 x 24, 21 x
25

177 x 16, 3 X
17

36 x 121, 21 X
122

36 x 47,78 x
48

117 x 24, 42 X
25
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Vn dim align

V36 161 @ 6, 24, 50, 76, 102,
128, 154

V37 165 @ 6, 28, 54, 80, 106,
132, 158

V38 169 | 6, 32, 58, 84, 110,
136, 162

V39 173 | 6, 26, 54, 82, 110,
138, 166

HCC2D Code Specification — Version 0.9.0

EC

total

8628

9102

9102

9102

9102

9588

9588

9588

9588

10086

10086

10086

10086

10596

10596

10596

data

2958

7302

5742

4062

3162

7698

5976

4278

3288

8106

6306

4506

3426

8436

6648

4746

ec

5670

1800

3360

5040

5940

1890

3612

5310

6300

1980

3780

5580

6660

2160

3948

5850

ecpb

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

66 x 15, 123 x
16

18 x 121, 42 x
122

18 x 47, 102 X%
48
138 x 24, 30 x
25
6 X 15,192 x
16
51 x 122, 12 x
123
87 x 46, 42 x
47
147 x 24, 30 x
25
72 x 15, 138 x
16

12 x 122, 54 x
123

39 x 46, 96 x
47
144 x 24, 42 X
25
126 x 15, 96 X
16
60 x 117,12 X
118
120 x 47, 21 X
48
129 x 24, 66 X
25

191



Vn dim align EC total data ec ecpb blocks

H 10596 3666 6930 30 30 x 15, 201 x

16
v40 177 | 6, 30, 58, 86, 114, L 11118 8868 2250 30 57 x 118, 18 x
142, 170 119

M 11118 7002 4116 28 54 x 47, 93 x
48

Q 11118 4998 6120 30 102 x 24,102 x
25

H 11118 3828 7290 30 60 x 15, 183 x
16

INHDF X —&1%, HCC2D 7 7 —FE (L2 @M T % Z 2T QR a—F (ISO/IEC
18004:2006) »5EH D DT,

22, JEITICB 3 3 iR

AftFEIZ. QR Code (2BH# 3 % finder pattern, alignment pattern, timing pattern, D zT
IE. ¥RE~YAIV—1Dary 7y 2BRNICERITLEEA, BAHINZETIZOWTIE QR
Code ¢ [ UMEE, F£721% ISO/IEC 18004:2006 AfADWEIIHED Z & ik RZ DA E L, HCC2D
[EH D7D & HCC2D 5 X — X —F7 — T E B RIHE L £,

L7edio T, AHEFL T LTHENINETT @

o HCC2D [EH DFHEIZOWTIZESE

e QR Code a v R—% > MERDEFRITEEET 2 7= DICERINIERERER

e HCC2D IZ X > THAIHXNS QR Code 2V R—% ¥ FDERICOWVWT, QR Code AL Hic
KRR

B EHA — BN

Ty R, AHRRICHERLL 72ZHCC2DAN—a— RT3, &> ¥ FIFANRDOHCC2D
Decoder” 7V TRAF ¥ Y TXFF, FEXI1IEY 2—1H7=H0.80mmTHEIATHWEST, 1
1Z. AMEEEDOPDFE #12100% A 7 — )L CHIRI L 72RO HIRIR— ¥ EOEBEO P A4 IZHIin L TWE
RS
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X1 — HCC2D4, 7 Z—% X2 — HCC2D4, # 7 —% X3 — HCC2D8, # Z—% X4 — HCC2D8, # 7 —%

Ly bEFLL (HEE), 4 Ly MEFL2 (HIFD, 34 Ly hEFLL (HEE), 4 Ly MEFL2 (FIFD, 34

DETELARALQ, N—T 3 ¥ DETIELNLQ, N=Ya Vv DETIELRALQ, N—Ya v DETELARALQ, N—T =3 ¥

4, 7934 b, N4 FE— 4, 7834 b, N4 bE— 3. 7984 by NA FE— 3. 7884 by NA FE—
R, JEEAHE F. FEFERH R IR R SR

UFDOS Y ARNMEIT 4 VT« T—RAT—AD 71 > X—>+ 7E— (6,900°4 k. zlib/E#i
HCC2DFa >y 74) /5L TEBH., EXTFRA MW TZHCC2DOBREZEIFL TWVWET,

Py
o

o e
e %- b - A
.r':"? .1 .-.'ﬁﬂ_.?- ::!p.rl;.r s Ok

X5 — HCC2D4, #Z7—>8L vy bEFAL (Hiffi), #DETELV_UM, N—=Y 3 ¥34, 7F 2 16,9003 1

b, zlibEfE#3,283,54 ~, HCC2DF~ v X —37,84 +, HCC2DF&7#3,32084 by N— 3 2340 &

SN —Y a YHCC2Da — REEEICTa— FT212&. F~@ERA~Y— 7+ Y ORPHBRIA T
5F— b 74 —H A E1200FEEL EDH X 5 HBETT,
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X6 — HCC2D4, #Z7—fL v bETNA2 (HID, BADETIEL~LM, N—Y a3 ¥34, 7F X 16,9004

b, zlib/Ef#E#%3,28384 b, HCC2DF v & —3734 b, HCC2DF#&313,32084 by N—=Y 2 340D &

SR EN—Y a YVHCC2Da — RZEEFICT a2 — R T 2512, H~EfRA~— 7+ YORPEREIATH
5% =174 —=HZfFE1200HHZEL LD H X T BRETT,
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X7 — HCC2D8, #7— %L v bEFILL (HH), EDFTIEL~LM, N—Y 3 »27,

7% 2 16,90034 b, zlib/EHif%3,28384 k., HCC2DF~ v X —3784 +, HCC2DF

AHEF3,320°4 by N=Ta 27D XS REN—Y a YVHCC2Da — FRFEFICTa— KT

B2, F~ERAT— b7 4 Y ORPIBRENT VWS4 — b 7+ —H ZAFE1200/5H
FULEDH X T PRETT,
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X8 — HCC2D8, # 7 — %L v bEFIL2 (HIFD, BEDFTIEL LM, N—= 3 »27,

7% 2 16,90034 b, zlib/EHif%3,28384 k., HCC2DF~ v X —3784 +, HCC2DF

AiEt3,3203 1 b, N=Y 3 »27D K5 REAN—Y a YHCC2Da — FEFEEICTa— RT3

B2, F~ERAT— b7 4 Y ORPIBRENT VWS4 — b 7+ —H ZAFE1200/5H
FULEDH X T PRETT,

— fRERDD —
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& 4 Fp 3L

HCC2D

HCC2D Rrg Rk i

A 0.9.0 — Bifg
BJGERT: 20269E7H5H

RS R

HCC2D ¥4 EiEJRE Marco Querini fIHEAL T (Ingegneria Informatica) Laurea
Specialistica /it (2009/2010 “#4F, EHFT 2010 4£ 7 A 23 H) Analisi e progettazione
di codici bidimensionali ad alta capacita. Sviluppo del lettore per gli ambienti desktop e
mobile (HEE KBS, HAREMBIPANERREERT L), TEEE ISR, EHA
H—/ M Android 1.6 FYER, 24 Android #1ERSEA MINITTIAYE A,

ARG VTS 2010 FEANIC A PP AIE LRI e 2, XL A T 2 #m 4% HCC2D Z
HIENE 771k

iz MRS B0e k=T 2010 £ 9 A 2013 4£ 9 A (95128 “High capacity colored
two dimensional codes” I “Color classifiers for 2D color barcodes”); FAIHAFIE S BixLES
VO MY FR R T PR E AR

"HCC2D"IX—ZMERIAS TGO K YA FEATIEF TS #E 5N, 128 AR IX e e Fh 1S 2R
FERT AR AR 73— 50 #

¢ Querini, M. and Italiano, G. F. (2014). Reliability and Data Density in High Capacity Color
Barcodes. Computer Science and Information Systems (ComSIS) £F, 11(4), 1595-1615.

e Querini, M., Grillo, A., Lentini, A. and Italiano, G. F. (2011). 2D Color Barcodes for Mobile
Phones. International Journal of Computer Science & Applications (IJCSA) ¥, 8(1), 136-155.

RHE I H# Marco Querini #£%5,

AR W ATRETE 1.0 IRAL AT L4 AE R,

AR BN RS7 177 54

Copyright © 2010-2026 Marco Querini, {##iHHF,

AR ARIERNA I = B2 -2R E 4R 4.0 EIFRVFATHHY (CC BY-ND 4.0) #ZAEUEA,
NMFEEZFAIEREIA, &5 https://creativecommons.org/licenses/by-nd/4.0/

AT DAEAE IR A s B L= SR A AT A MRS SR, AT EM AR (EEELEED),
R RREE S TIELEH, HAMG REBERHISORIRA, I AR B BHFTE AR ZR L
BAE. WEFERRGE, PIBGERVFR], A BRA SRR TE S 5.
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ARUSULIH A NI R AT, HCC2D B 77K SEEKIE BRE LA R0 T 0 &

ARG BAR R B, A EATERRIPRIE, 1EE ANASE &5 BRI PE, 2R Meam T
R B HIE ARl BB ARIE

HCC2D™ CRIEMHER)
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Hsx

i

1.

a s~ W N

© 00 39 O

peAEd|
1.1 RIBMGEnGIE
1.2 RS

B e

B TIEE

AFS LA

. RS [ FIERIAE AR

5.1 HCC2D4 — Hifuja iy 1 — &Y
5.2 HCC2D8 — ity 1 — &Y
5.3 PR 1 — it

5.4 HCC2D4 — Hifuia iy 2 — & X
5.5 HCC2D8 — Mttt 2 — &
5.6 B O 2 — it

5.7 Bt A G 73K

5.8 VAt =

5.9 BIE SO EMR I EIF 1

- AR AT

- AR

. HCC2D #5441
R )

9.1 HCC2D4 — W™
9.2 HCC2D8 — =/ F

10. fRGIEHE

11. PHERREREAL

12. ThRERIERE

13. Color Palette Pattern

13.1 Color Palette Pattern J&

13.2 Color Palette Pattern Bita/Az
13.3 Color Palette Pattern ##=1FEIA
13.4 fREEER AR

14. E5 5 AR

14.1 FRHLAEFR
14.2 ##X
14.3 BBREEIN

15. MRS ER oSSR

15.1 HCC2D H#i5Ek
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15.2 “Fmliz
15.3 A3tidng
16. Jmigidte
17. HCC2DF H R A1 %E8
17.1 HCC2DF Fiffi&
17.2 XHFRLHR
17.3 JE4EHIN
17.4 5 HCC2D HITEHEI X £
18. HCC2DSTima &b
19. IR
20. HCC2D4 &%
21. HCC2D8 %%
22. RAiBEH
B sEA — TRH

i

HCC2D 2t 45, BE A QR Code W HHELEN, [FEE X T HIK HCC2D
LTEAN, RATEERmG. AREE, fFSIEE Y. IRATEMR ALY, BRmE, HCC2D &
75 QR Code / ISO/IEC 18004:2006 ###AHJ Finder Pattern, Alignment Pattern. Timing
Pattern, f&:\FE. RAGE. #IEAKXLIK Reed-Solomon MEE1TH, FRIEAAS ULRHIHRIRLE T
ARIBIATH,

QR Code /& DENSO WAVE INCORPORATED £ H 4 M H At 52 M X f i3t bR, HCC2D 5
DENSO WAVE INCORPORATED Jc#B), IARIEft/E <&, QR Code / ISO/IEC 18004:2006
rroE X EER B, fidh finder patterns. alignment patterns, timing patterns. format
information. version information 1 masking, EAXXHVERNAFFAIRERHMREZFH, A
PR A% HCC2D T EMEY, HARBRANERXLEEE,

HCC2D A2 QR R3S, maHY B, HCC2D fRiisth Vg QR WiEgs, Mbrimi=,
HCC2D f#S#R AT 22— MnilE QR WEfEides, FHEIMESIRAIFI LR OB hEE, CE AR
QR Code kT BRI S 858, fERTZER G, ARG RS 2 A, fRRDas 2 IR Y E bR
QR Code HIfERSI&1Z, H2E HCC2D WEiIg1E; fEai—Rpkizrh, B jasis, 55
—RPg iR, BEREREY 4 (B 8 i, XPNEFERE R ERTSIMNER G /L HCC2D K
Color Palette Patterns R{EHIM), R ATELE Color Palette Patterns, f#fSesi i iZeT S1E bR
QR Code #Tf#iS, WHEAELE Color Palette Patterns, f@idessttRyEiEHAA HCC2D Hiafin
KZRF 518 HCC2D i Ti#E, HCC2D Zmidas s QR MRS EMAITTS, HAJRE
B FRINgwAS QR #3551 HCC2D #,
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ASERLE T HCC2D Pl HCC2D J\ s,

1.

U

ARSAG TR 5 -

hcc2d4 : 4 1 HCC2D
hcc2ds : 8 f HCC2D

AFRRE VLR E S -

XFRTTTERF S

IR 1..40

MEEPH] L. M. Q. H
IR F T A R AT g

AR HRAEEF —> BYTE B X HCC2D AR i,

1.1 ARifngahis

Color Palette Pattern: HCC2D mEHIIMNIAE, EVEGHRBIERIEIRTS, HIEBGE G
EC: 258

EC level : 2445

ECPB : fERASHISTFEL

MSB : Hxrmi A AL

LSB : AL

RS : Reed-Solomon

GB: £I. 4. W

IS0/IEC : [ERiniERHL / EfRH TEAR

pEly N

module : fFSHI— MR TTIEHRITI

inner grid B¢ inner matrix: #H0 HCC2D JOMEZFIE A QR FHZA NxN fHkE

full symbol: #IN HCC2D MHEEF=4K N+2 i

function module : J&F Finder Pattern, Alignment Pattern., Timing Pattern. f%zNaihzA
ERTAlEOE |27 82e

data module : HARZSHIZmALHYA R FILY S LR R O E R

plane : MR LERRHFRE — D —(EEEFE

1.2 SRS
HCC2D mtdidf2an
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KB RERME R — 1 BYTE R

EBERRA LY FE 9

AR T, MRS R R AR A LR

R ARR D A=A T E T E

BAEE AR — S QR A HINEAERE
KRR A R BB R |

- AR E T e DD REAR

. * HCC2D Color Palette Pattern J#E

HCC2D AP HEMIBI TSR, B —ME R, ReA 7.

O 4 O OBk W N

2. —HEALn

FFERTERSEB T A B REW B 75 HCC2D Decoder fi#RSHIAS, %M A RI7E Google Play., Huawei
AppGallery & App Store T#,

FRRAT S A HUAS BB SE IR DA R R H &

1. ACHSE XH) HCC2D %6)Z; Pk
2. MATEE AT 95 QR Code / ISO/IEC 18004:2006 #HARIE T T RILE,

NEMA HCC2D Mmdds sl E#/EME, EHEZE/DMIRAL:

« Model-2 JTEXRITTTEIRA 1..40

o AN L. M. Q. H

o finder pattern fJE

« % HCC2D RH¥IH AR E alignment pattern
« timing pattern [ E

o BAERMNERSKE

o &IOS B4R S THCE

o WNERFEREH BYTE BRI E I+

« mask index 0..7 [J mask A=

« 5 QR Code / ISO/IEC 18004:2006 371 mask penalty P4, 28 10 F5H{# - FiH 0
) HCC2D HHFIMERAN

e 5 QR Code / ISO/IEC 18004:2006 ##Z 1 Reed-Solomon #iE#5%:E A codeword %8
gl 55 20 F1 21 THE XA HCC2D LB & codeword HEMBLEEFRA

[AlIkE:

o ARHUSULIIFFIETE 2T
« A& LAREH QR Code / ISO/IEC 18004:2006 FHAAT A, AIHRHEA KA A SR B
#ER) HCC2D fF540K
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o [FAINFFEARSEIR QR Code MIMSHAT (FHTEME?) KIS, A&Sln] E#{E HCC2D

M ESAERATTREIEE

schr b, HCC2D H4E QR JEA T AT RZRE R, ERWEEEM QR AWK S LHFT
BEMNZE, Fit, HCC2D HMiyuM:ZE RS E:

A BT

T SR BRI

ALV SR BRI L R
BUETERRRR M AERE: (RS 0
DIRERABRTE AR

HCC2D AMIKEIE X

B ARSI SRS, 7Rl HCC2D, ¥ HCC2D &k T AR &R AR el i

=
SA

LIRS, HAZARSHIIAA],

3. S

FFEMYERT HCC2D 54 sad #2 t DU N 28U -

payload : W75, IEFT A

mode : hcc2d4 B¢ hcc2ds

ec level: L, M, Q. HZ—

version: 0 FI/RENER; GNCH 1..40
scale : JEHIHERA IR GREL

quiet zone : EYRFSJE N H AR TEL
palette rgb: AJi% RGB B

RPN SEGE I HCC2D 15, fa = MUZIMILHETE S,
BOMEL, P ST AR L ATL0E A EA RS BEH R I,
SRR -

payload J™A&fERE N SR 4G 1T

ARUSULIAANE XOOR M, 2B, BBy B

mode RIE V- T BRI Eubfe i

ec_level fEFTIERRA PIEEERLIEMERARAT

version IR, WERST. XFFALPRFIERE Y

scale. quiet zone Ml palette rgb AAYRESHNIZHEILEHR
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4. 775 )L
XFPR HCC2D X, AR v 4R N = 17 + 4xv ISR TERIES,
I

e fRA 1 - 21 x 21
e iRA 10 = 57 x 57
o A 40 - 177 x 177

NER A% FEDE QR Code / ISO/IEC 18004:2006 3# 7MY finder pattern, alignment
pattern, timing pattern, 1&=(5EMRAE B,

HCC2D FRftJ5 UM ANE: B A B RSN HE:

. RS = N
o SRS = N+ 2

X HCC2D L HEMANONERTA Color Palette Pattern,
PNER IS 5 52 B AT S X A B RITE R X

o FTEEHN QR FHANEZHEIEHTHES N x N 5[
« HCC2D Color Palette Pattern i T-iZ N ERHERE > Ak
o TEHREMDEMR AR N + 2 R

[FIE, AR RO R, BRI, MRS L, XA S TR, 254
I HCC2D 184E,
5. BRI HEERIA A bl

ATEN HCC2D4 Ml HCC2D8 HIBI R 5 i fa, FRWRIES G id i (AL 1 H T
N, AL 2 FTENRD . EARERI r2E, DUIE Bk B g SR,

5.1 HCC2D4 — Hitaitii® 1 — & X

(EA B iR B 1 /9 HCC2D4 U8, WEMRRS] o..3 AUEH LAY, RENTEUE, HEA
XA Y = 0.299R + 0.587G + 0.114B,
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71 — HCC2D4 Fitaiitty, A1 (FH)

il Bt RGB SE (Y)
0 L) RGB(0, 0, 0) ~ 0

1 ANEE] RGB(220, 0, 0) = 66

2 Hh RGB(0, 200, 220) ~ 142
3 SN RGB(255, 255, 255) ~ 255

PR AT )R -
e fi 1 = MSB ¥
o {i. 0 = LSB ¥
[T -

e 00 -0 - 26
e 01 -1 46
e 10 -2 - &
e 11 -3 - A

ZNF 2R, FARMRE R, Rl o BREHA, Rl 3 2 4 GRINEEHR.

5.2 HCC2D8 — Bitaitai® 1 — & X

EAB O R 1 f) HCC2D8 A, JHERRS! 0..7 UM TEIth, RENELME, HREA
AANY =0.299R + 0.587G + 0.114B,

%2 — HCC2DS8 Fitaif by, A1 (FH)

il it RGB S (Y)
0 2 RGB(0, 0, 0) =0

1 AR L) RGB(200, 0, 0) ~ 60

2 Rek RGB(0, 130, 0) ~ 76

3 S RGB(0, 60, 180) = 56

4 RHEM RGB(0, 215, 235) ~ 153
5 R f RGB(255, 220, 50) = 211
6 15 REANEN RGB(255, 130, 230) =~ 179
7 SRE) RGB (255, 255, 255) = 255

PR G AT R -
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o {2 2 =V 0/ MSB Vi
o 711 ="Fm1
o f2 0 =-Fm 2/LSB
PRI R 5 5Tl =P A R 3 A2fE,

R, ZIF 22 B, RIl o BREOHA, K5l 7 2 8 tUkiIHGHA.

5.3 B tamB 1 — Bitsel

gitaa A 1 19 RGB {H (GEX TS 5.1 f1 5.2 1) &idk0%ER, ZIZ#IT sRGB IR
AR ——XIE R AR R as B E S A e 2 e R X8, RS RS TE IS TIN T 52 F5 R B SR A
Color Palette Pattern, ZE/RFFAJAEE sRGB, | i, AMOLED & LCD, HJL¥r]AFiERSE
Witk FEILLAHIEEME (kL 0 8¢ 255) TEAFZRAN BReas L 2EHEGSEER, @K Eikm
TEFRHITE 200-220 1idE 255, WEMRBEETE sRGB ISR, KA FFHFEIERABPE N —8tEE
Fo IXFEIRT B8 RSB EIERS, 12 T RS AR P B R RIARE s

IX— RGB JEEMRHIIHE R4 T 555 5.9 TiFER—EHRED M, HT HCC2D8 (3 5.2
), K3l 0-3 CRE, R, Reth, RBER) 2T RERR (Y <128), MRI 4-7 (%
Hh, RHf, RELa, A6 s T (Y > 128). &5l 3 (REEHE, Y =56) 5K5/4
(kEt, Y = 153) ZHMIZEELN 97 DR HRAL

g aER 1 2R RRRIENEET R, B AR E L2 RIS,
5.4 HCC2D4 — Bifaiitaipinl 2 — & X
X HCC2D4, FrawREiaiy N aEKIEE, EAORS g0 EA R e HERR :

#*3 — HCC2D4 #itui i, B2 (FTED)

il Bt RGB SKilIE S (Y)
0 e RGB(0, 0, 0) K =0

1 L RGB(255, 0, 255) M = 105
2 H RGB(O, 255, 255) C =~ 179
3 He RGB(255, 255, 255) FeEK (43K) ~ 255

5.5 HCC2D8 — Bifaiitaifin! 2 — & X

YT HCC2D8, Etakifs 2k =Bk CMYK JF & K H=F2mfE —rHE, ANMEH=2/KE
EHE:
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724 — HCC2DS8 Fitaidtty, #AI2 (FTEN)

&5l HEN RGB BoKiEE S (Y)
0 ReREs] RGB(0, 0, 0) K =0

1 LR RGB(0, 0, 255) C+M (100%) =~ 29

2 ARE) RGB(255, 0, 0) M+ Y (100%) ~ 76

3 el RGB(255, 0, 255) M ~ 105
4 Grtn RGB(0, 255, 0) C+Y (100%) =~ 150
5 Hn RGB(®, 255, 255) C =179
6 # RGB(255, 255, 0) Y =~ 226
7 H RGB(255, 255, 255) TosIK (4R5K) = 255

5.6 Hiad R 2 — BitEl

PR 2 21EHT HCC2D4 1 HCC2D8 HENRIML AR, A TEIRM, [FIE5S FRA A
Al BRI, 4Rk AR DA FDEIRR RS 5 AR R, PG iR 2 T v
MRS 0 T F SR KB TE BRI, B SR IOE TE B (O AE AT NN LRI B M ASE ; BN —1> skl
18, #ETIABEFTEINL, UK SR K AR (b A 88 it 2 A AR

B A Y 2 B NE GRS E S8 5.9 VARG HEY . AT HCC2D8, Zr#IJhiEm: K5l 0-
3 (B, B, 2, B 2EERTREFRA (Y < 128), MR35l 4-7 (G, H6, #Ho, ()
EETHA (Y > 128), &3]3 (544, Y= 105) 5&514 (G, Y = 150) ZHZEELN
45 DAL,

5.7 Btk

HCC2D Aot i, BAGSZIERIEN:, MmARIEARXAEN; e iH R
BILKH,

o BUEOPRERBIR 1: (F/5 5.1 F1 5.2 77 E SCHUSIRERAR G i RS, XRPRIER, seen B
BRERTA O, BEEEARER 1 EERIEEREE R TRE L GHEVUE RS, BREFHILEM
’e5) WRMRL . EMEFF HCC2D — kMR BE— 4 i B SIS R B (I i 1,

o BUOPEERBIY 2: (/5 5.4 F1 5.5 E KVENRMLILTE AR, &R T HCC2D4 #
HCC2D8, L NENR| Sl TIRmAER T

o JOBAGMR: R0 MEARA, BERE—NRIICEAE B ORI R, I EIE R
HARARH HCC2D R, FFEMEHIgmmas L AuEde it KA E (W2 5.8 1),

o AebriE / RIEROHR: £R5] 0 RERG, ERE-TRIIREAE, EERARSRBERE
i, EFTIERIE C A BRI AR 2 15 AT RS B PN e (0 L RIX i X TR AR
ARG,  ZmAs Il A 2T,
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AT A g 5 A RS B B L, BEE BBt H S SKRIGIE ] fERE R (R
PBIFHT R TFHLEI TR PRI BL, AR BB AR KA AT RE 278 RSN ) (s
B (B s 3 K JESiE),

JAERBRMRTRREN, X T4AHR, SEEERRERE L GHEIERES. BRETHLEE
DA%ss) I, NEMAB GRS 1; SAEFRZITER, RS EE R 2,

A A A AERR I U R A A SEEL A2 A H T BRI B2 — 18 00, BBARRD R T bR tadf, W]
REJCIEMT A HCC2D ffhd e ffhd,

5.8 A b

JAEAARAYEE — AR RGN ok H @ ME R R, ASES:

o XT hcc2dd, K51 0 BIRFERE, K5 3 LIRFAT
o XT hcc2ds, Rl 0 BIRFEREA, K51 7 LIRFAE

(Al

o TE hcc2d4 W, HERG| 1 Ml 2 AJPAEHENX
o 7E hcc2d8 W, HEZERS| 1 # 6 AJLAHENX

SR G S

. 4 GEREEALT 12 FH (4 % 3)
. 8 CEEREEIAL 24 FH (8 * 3)

o R AR EAES IR 5E SR, AR RGB 5MRINY

o (R, FERTEHHEIL S — % R R B ARE— R RE A %
P AR B, 5% RGB 4 RI:

« HCC2D4: R0 GO B0 R1 Gl Bl R2 G2 B2 R3 G3 B3

« HCC2D8: RO GO BO ... R7 G7 B7

y/R(ERERTTERIER
 hcc2d4: RO GO BO = 0 0 0 Fl R3 G3 B3 = 255 255 255
+ hcc2d8: RO GO BO = 0 0 0 I R7 G7 B7 = 255 255 255

e UEHZRS, HE X RGB EA®N codewords. FLEFRME, FRAZER. mask selection
RN, (EHRS NS N,

Frih, HCC2D B B MELRAZIB RG], RIEARIZRF MG EIHTERK RGB =JT
H,

5.9 HxE LB SN HER
KN HZEENE,
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i B E ORI, SRR REE . R Bem R BT, IR T AR R
J& > E X HCC2D mask selection rule,
HCC2D HJ mask selection NMERAEFIERNTS LHUT, MR —MFRIRA N —(EREE L
AT
o {{°FH 0 25 mask selection
XNTF hcc2d4, FH 0 ZBENE AL
XF hcc2ds, Fi o EHOMEREENN (AL 2)
Z AT MR AR S LR R AR B
2V THIBE R
« QR AN mask penalty rules 1Ei%/ 1 B HAHE EHTIEAY

Hit, BMEHRE BN mask HEE,

XA —NEERERER, mask i QR XU (EAESTHINESE, (HEZK HCC2D 1522 05F
S, M#E QR XUEH] mask selection i HCC2D #45AE X, AT mask EHFH ENRFN 5
B LB QTS BRI S5 A PR S ERAH O,

LA EARR T I, BEEERERG BN, MR RS, EXMHSH, AT mask
selection YA/ NEE AN 2 HCC2D £F5 HhBHRS XI5 741 i R RIS T 8L,

R, AR EE VAR R BRI, BRI B R E R E T, SHEaR5|INEHE
B REN 4 — 2

MSLBR AR

o BRARATTE AR T | O R B
o BEEHIEEARER TN AR RIS G
o HMRHEBIRRRE

o BRE—PHRELARFATG

hcc2d4 PRI :

o Ryl 0 RINEE

o K3l 1 FEMHE _EMNEERSG] 2 B

- K3l 3 RINAT

o 1B 4 QRGSRIRTESIEN], K31 0 M 1 WATRIEERIVEIE RS, RIl 2 M 3 MRS
il

hcc2d8 HIHETEINT :

o Rl 0 RINEE
o Ryl 7 RINAT
o K51 1. 2. 3 NARREREARATEREEHR
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« Rl 4. 5. 6 MORRHEAGOMRAIESE IR
o 1 8 IESHINESEN, Kol o | 3 K LNMELRS] 4 2] 7 HEE

AR 5124, K8 HCC2D fEMEMF SN AECRRS IMAEREE, 3BEFRREG R/
et b E R R] REAE BT RS AT B (HIXFESS IS DA R =& Z RIS &

« mask selection HAAI{# AR

o BRERFTE IRV E 510

o HEXAEHREANRFRZA M REE M
WERARS: TR, S A QR XM mask rules X HCC2D FIFEEEH HAHKE X7,
LIS SPSEAPEE TR

o ZmESER Rl REAE A T S

o fRRLAHTY O] RE RN AR IX e T 5

o {HATIE mask FEHT QR XUSH) AERBHATOCIL, A B RIS B8 E A [Rl a5 A Y B 28 A

5|

1EIXFB R, mask selection fEi%$% T mask B4 RIS EFTREY AT RFDEIPE L R ERK, 1H
QR KU HYAE ST S2fr HCC2D -5 AT 8 MR AR,
R, BHESGEERNERKRES P REREEG, ERERT P RERRTE,

=k

6. AR E i

HCC2D HRE S mifEH —1 BYTE B&:
o BRicfz: 0100
o B 16 7 (FTERRA, WRE)
o THEUE: ARETE TR
o BRSNS, MSB it
2 11 BT IZ A R8T AR IR -
0100 || byte count 16 || payload bytes

KRN, FIXNTE, HAF T, Reed-Solomon &R A AR A 4UEE QR Code / ISO/IEC
18004:2006 AN, FRIEAMAS A E X T HCC2D L H1TH,
LHE A D] ) Tt R

o AT HCC2D, TiehAunf], HEFRIELN 16 i
o HRUERTEL, AR e AT

o BRI IR A LIS RN AR

o AU ED HCC2D fF57E IaHF—/> BYTE B
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7. AR

NSRBI E T RRAS, WA A SR IE & N AR AR
GNSRAEH BB, A R IE & A B/ iR
XT4ER HCC2D X, hMARFIZ 541

e total codewords. data codewords. ec codewords FIHLFiEHEE 20 1 21 5 HCC2D B
e gt
o Y HACY A RS M LR o] DA IE AR R E4F data codewords i, ZEREGIE S

ik, Zabwimi R K
4 + 16 + 8 * payload length
Hrf 4 2 BYTE #3055, 16 2 HCC2D F it rRuiE,
i LR T DAEAT DU RALEEIN,, BRERANE S
1. nlEH A 2 AT L

2. ABAEA R F— PN Hias
3. AR HA W EHA B RAEIREHI SRS F A &

HAEI e iz, RAHI g S8 900 1 ] I Befms 80

8. HCC2D hr#H N

%5 20 il 21 TR HCC2D SEEREMTEMEN,
FEEEAENE ISO/IEC 18004:2006 FEAKNI, FRAEAMAS BLIHRRE X T HCC2D ¥ 6174,
BERBITSAT:

o dim: PR

« align: alignment pattern HAEFR

o total: RIFEHK

o data: EIEMEFEL

o ec: AEERTE

o ecpb: AL FEL

o blocks : HEEFIFHREHRID FEL
XA RE T B MORFIZAI HCC2D m54H 4,

T hee2dd, FPMAFERIFEFEERT 2N MAEH QR Code / ISO/IEC 18004:2006 A
FARLRT P
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XTF hee2ds, BMRATIHAIFIE T EEET2 A MAEH QR Code / ISO/IEC 18004:2006 %A
HALERIH =15,

SR

« hcc2d4 fREGEH QR Code / ISO/IEC 18004:2006 AN FEL, FHRHREEINRE
« hcc2d8 fREEH QR Code / ISO/IEC 18004:2006 HAMGIIGTEL, HHERELEIE N =1

X2 HCC2D fEdks:fdiFHE H QR F# %A Reed-Solomon i F& ) [ IS8 A 25 B HIH L,

9. “Fkyat
AL RN Bo
SETHAEANAE DA R IR Se Gt T

o BdEE T EIZRL
o AT ELER

o REZTHESER
HCC2D ANHFAFHAIEM MR, R, ERER— T HAENREZRR, RS KSEN
- i
9.1 HCC2D4 — M4 -
hcc2d4 {HA M,
SR OIS MR ERFIE T LR 25541

o FH O BXfiE 0, 2, 4, ... FJLLSF
o FH 1 BUfMiE 1, 3, 5, ... FILLSE

Fi 0 /2 MSB Vi, Vi 1 /2 LSB -,

BB RS :

color = (plane@ bit << 1) | planel bit

T, WNREAAZGRRY BIO1, BI11, BI2], ..., WIFFSRIERE LR IR 5 :

(Broel, B[1l), (B[2], B[3]), (B[4], B[5]), ...

9.2 HCC2D8 — =/
hcc2d8 fiHH =N F1H,
SEMEAREEN R :

o VM O BXfZE 0, 3, 6, ... BYHLEF
o V1 BUAIE 1, 4, 7, ... BHE
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o P2 BAIE 2, 5, 8, ... HLLES
fi 0 /2 MSB Vi, ¥ 2 /& LSB -,
BB RS :
color = (plane@ bit << 2) | (planel bit << 1) | plane2 bit
I, GNRERAAZALLRROY BlO], BI11, B[21, ..., WIFFSHEEEE M R = cHIKE):
(Blel, B[1], B[2]), (B[3], B[4], B[5]), (B[6], B[7], B[8]), ...

SETHT R ARTEER, A THE IS, 1E hccadd4 1, FH o BEEAMAL, FI 1 2RIAER
fiLo 1E hcc2d8 H, @ o 2f7 2, ¥ 1 2f 1, Vi 2 27 0,

10. kR

WG 0. .7 FIFE— mask pattern H TS 1A FH,

mask selection #Ef§ ISO/IEC 18004:2006 F#AHM|, FRAEAFASILIHAIARE X T HCC2D £H17
Ho
%ISR HCC2D E61TH:

o {XMNFH O AR LR

o XHZFME 0 FMAYEA EEREUR
o Bz AT mask penalty PEAd

mask selection J3F&:

1. % 0..7 FAEAMEE mask index, ¥1% mask BT SEERIEE O FERFRIE M AR 5 AR
pia i
2. HWHEIZEERER mask penalty

3. IEFET B/ mask index
ERb A E MBI R /IME, BIE/K mask index.
AL mask index J5, MAKEZRSIHTRESNENFEH, HCC2D AAARFEEHIEF AR

mask pattern,

11. PR At

AP AE F PERRAFIATIZ A mask pattern FH0y N ERERE,

HE: AT P e ARSI REE R Lgst, AHRIRRRA, MRS AAAIHHRF mask index, 1X
BRI,
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A AR s EIR S A finder pattern. alignment pattern, timing pattern, f&=X{FE. ik
AfZE. Reed-Solomon 5 mask A=,

Kitk, HCC2D HIWHRAEFEFYEE Al DAE R N EAH A LIS5H LR QR AR, &P —IX,
B i HeRF i AR 2R 2R

12. Dhfetiget

X hcc2dd Ml hec2ds, BUEABLHUER k2 FHB B, EIREBEM IR E T ES:
o WNFOZINRERILARARALAT T 0 O 1, NITEFONRE
o MUEFNHE

Kb b, XL, KODRERBAE TG - _E AR,

SRS T N ERREFE R AT A 2 R4 RER, fUfs finder pattern, alignment pattern, timing
pattern, A&ZIX(EE PAAIE HINHIRRAE B,

13. Color Palette Pattern

Color Palette Pattern WS 1% FEIIAS A RASZEN . fRAD g4 HAR A T RAE DA EE B i i i, iR
as A R TIRGRI G ERAIR, JAESE - M REEERG, ®RE— T EHfE, [Hit, Color
Palette Pattern *f Tf#rd 2 2,

WNERRST A N,
HCC2D JHHENT PIEBIAASAMU — MEELAL :
o THERIOAEATA TIBERAT -1
o JRERIOAEATAITIBHAT N
o FEMIOAEZIN T1B5E5] -1
o GMIOAEFIN T1BE5] N
HCC2D RX LB AARE N Ml B8 F580 +1, FAE—D (N+2) x (N+2) PIH,
Color Palette Pattern /&2 HCC2D &Ry, FFARATERER, HLASEMFE GRS T 2i%X
TE 8B4

13.1 Color Palette Pattern )1

e hcc2d4: JEHA P = 4
e hcc2d8: JEHH P = 8

B ERTERBIENEI A P DNAGRERS. BFAHTI AN (RISEGRSIMIEATM) 1£58
13.2 g,

TEEA OB E iR 5 T AESER RGB fEE Xo
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13.2 Color Palette Pattern Hifa/A=R,
& row 1 col A FIRIBHEALIRRFAIBEEALIR,
Color Palette Pattern JAAHEXZ{E FH DL SRR -

1. T0EA: % row == -1 H 8 = col < N - 8, M| color = (col - 8) mod P

2. k&L % row == N H 8 = col < N, M| color = (col - 8) mod P

3. FEMiB: # col == -1, % start =N - 9, # 8 = row < start, M color = (start - row)
mod P

4. 5B # col == N H 8 < row < N, M color = (row - 8) mod P

5. TG HAILHERTTHE: color = P - 1
IXERAE RN ARE s TA%, CFEAVEM SR finder pattern MHERREL, ¥R ETAGRERS]:

« HCC2D4 7y 3 - Hfx
« HCC2D8 7y 7 - Hfh

13.3 Color Palette Pattern &EiNEIA

HAERTA IRE B SRS A i i€, AvE ISR finder pattern AERIEEHUNEE H . (color = P
— 1, W% 13.2 WAE ). fEEFIL BRI E HE G R BRI

o THERIA: N - 16 EEER
o JEERIA: N - 8 MEHR
o JEMIA: N - 16 LR
o HMHA: N - 8 AMEER

HCC2D8 (P = 8) JEMMERMKE,
SRILIIYITT] EHERAESIRTTD 0 13.2 THIARVSE, 0B, FubR MR AL
Mo MR ERERS B PRSI & MR ITYIEIAES HI% 13.2 HHARLAH,

13.4 fRBS3smE a fiRE
fERD A A X LS R TRAE MR E R B St T E . R, IR SAS R —8E 7, AR %

i

{EAT4AE Color Palette Pattern KB LME5HE, AT A1EL[E1E B G B TAs B SCELETR AL BT SR
HENNES e

14. {E%5H bR

ARHIE X2 HCC2D fFSHYeMiESR, WA SEAEE ETRE RN MG EE Lo
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14.1 B
AT HCC2D #&K:
o FERBIRFEA/N = N + 2
o PIEBRRER (x, y) MUNZETERBER (x + 1, y + 1)

14.2 X
SEHMEEGAEPIMIAZRIN quiet zone MR,
HRAGRS]:

« HCC2D4: 3 (Hfn)

« HCC2D8: 7 (Hfn)

14.3 Eg& RN
% F ONSEREEELR ST
F=N=+2

i

o EBFEE = (F + 2 * quiet _zone) * scale

- H&EE = MHE
FNBHEEELDL scale x scale M4t T ML,
XF HCC2D 775, &X{F xS EERES]:

e hcc2d4 N 3
e hcc2d8 N 7

EBONEEGHRT, XXM TA,

15. fEpas oA

15.1 HCC2D il5t#B

Fiff HCC2D #:0rh BYTE HEEEII N 16 fii,
15.2 “Frlhi

*F 4 5 HCC2D:

 “FIH 0 ZHith MSB
o FE 1 25t LSB

XF 8 1 HCC2D:

HCC2D Code Specification — Version 0.9.0
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o i 0 BECRIRSERAL (L 2)
o V1261
o P 2 BEEORIRICERN. (K7 0)

15.3 /\j:[:f@ﬁg
Fi - 2620 (5 FH AE RIS mask pattern,

IXEERN 5 RS AR AE O, DRI QR KUSHYRTZE BYTE H¥CFEBCR . R A RN BRI
P RS E R ORI BT S LERY HCC2D 755,

16. ZfSidFE

FFEMIER) HCC2D FihBid F AT A 2R:

R ST TN

EBTFEE (hcc2d4 B¢ hcc2d8 ),

IS (L/M/Q/H ),

IRERRRAR . NRARESIE S, WIS ERIRRAS; SN, G B3k, R/ NYIE SRR
Ao

. NP AR AT LR : 0100 || byte count 16 || payload bytes

- MR, RRAFIZFIN HCC2D a3k e R & A R A A A

. B IEFIEFE T,

. iR 2 HAlE a0 L GE B 222 codewords,

B IR BCR SR R EL R O E DY 2 B 3 T,

10. %&£ —A% mask index: X+ HCC2D 3, (U im0 WEAEETT,

11. R RIRA, EC Fl ARy & Al i — > R RE R,

12, TR

o HCC2D4: kH 2 MFH RIS E RS

o HCC2D8: kH 3 M H RIS E RS

13. WFH 0 PARBE 7T TR R,

14. A% 13 THRIR ARG #AER Color Palette Pattern JAAE,
15. BInEGFHX,

16. R G E L, REPO ML g =,

BRI REZ, RiHlzE:

o AFEMIRZLEEHR B Z BT
« mask selection A T—x, MG EHELE
o NEPFEFEAGZELEGRIN Color Palette Pattern JOMEZ RiiEAT

B w N e

© 00 39 O O
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o FRXAIT5EE HCC2D fF5 20N, NEEHAREMEEH —HR o7

17. HCC2DF %k E s 4

AT AREN HCC2D LA,

B SRR R A R BRI HeCaoF , M HIRE A B S 5o R — 5T I, AT/E

HCC2D FS54mib 2 /i fH, AN, HCC2DF FHit AR UiIHEE 3. 6 F1 16 THE AR

Bl

HCC2DF 2EMN{E HCC2D AR v 17 & LM FIRERLER, ©AZ HCC2D 15 Ui s i i Y

— BT

17.1 HCC2DF ZifiJ5
HCC2DF BTN
1. ASCII magic: "HCC2DF" — 6 F7i
2. BIEESRIRA T ox01
3. FEAEbRE T
o 0x00 = JRIANA
o 0x01 = zlib [EEAZE

4. XMBKE: 1577
5. X457 UTF-8, [44F filename length F77
6. NAT: RIS TR S 7

BEBEEESAE SR A7 B, TR R E A TR 51,

17.2 XHFHLH

P Y NEV

X8 E%HN 127 4 UTF-8 &1
HHAGEE /
NHZAAMGEE \

17.3 JEZaHm]

WRZRESE, NAEMF A zlib compress2(..., Z DEFAULT COMPRESSION) #{T/E4,

FREWE DU R I 25200 BN A (o0 P T -

o FRIESHFR/NED N 128 ¥
o EGHIERANAGNTIRIER/NET 90%

HCC2D Code Specification — Version 0.9.0
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MBI, RAREEBCN 000,

128 FHNER/IMERIL T zlib FRAEREASINNEE T, zlib FEERARGHM 6 7717 (2 7173k +

4 717 Adler-32 5A1), deflate HSkEFELE— I8 ——TEMEIG M 5 77, IREREH

XHNEIANTEE 20-50 FRERENR, AHIETFRZN 36 7, N TERANM 128 T REIEN

BIME, HELARHRE:

o 64 FVHIA: 3BT 90% MNITE = 64 x 0.9 — 36 = 21.6 PV HTLREIE—NAEE
FEAEEIZ) 34% AR 40, XN & EEEFHIAT,

o 128 FViffiN: WiH = 128 x 0.9 — 36 = 79 F 1 AT LBREIE——NEFHE LR 62% A
RET R 450, XN FHAISCAR, JSON =f URL ZHISZAITTIH,

KT 128 Fil, JFEEIEFE T RZATHTIE, (1S EASebr AR ME = 4 B I R AR s

AR AE TS A B A/ M IS A L S 8 e 4, SSERT DU FRRIBIME (a0 95% ), {HARHEFIXAE

i H SR EERE R ERE T B LN E 7 R R, XA R GG —— B IR

FERRA, SSRA/NMUATRET LA ZE R, oo, fm s e EI A SEEMREA: B AT B 77 HCC2D

Decoder fRIGIIIRED, ARG S NARF -8 BirdN oxol, NEUHUEHMN zlib K44

Bifg; HREN oxe0, WALHURFLETI,

17.4 5 HCC2D HEHE XA

HCC2DF Z&H T HCC2D ARE M v AR Ak EReds. EAE HCC2D Mehty, Bithdmid,
AR BNT S TUAH— 887

18. HCC2DSTinzUEHibhiX

HCC2DSTE RN FHEMY, HTiEidZNHCC2DAF RN, BMTEHET — 1% Reed-
Solomon#mi3 Xt Fr, FHEEEEHCC2DFAESS (§17) A, HCC2DSTHNR[EWNY, AREtkZrdss
¥, B, Sy erTSr L,

I SRR AT R AE A L I AR SRR A g,

19. SEZfiEI
DA S BRI M E T XA SR RIRTEME R TEARRS A 250, RTEIEESR
FEFH U AT RIS, BB R ANRL " FRIE, SR VFAIZE I “A] DL RIK,

HERZAUBROM: AT HCC2D R, BEMA Q st M 44fl. —MIRE/RRIEM L 4il. H HEMHRES:
RIS EHEIE, (B2 BRI AT L

A A ARV hec2d4. hee2d8 fRIE RITAMEM AR, HEZOE -SMENE
GNIEEE PR OON

EPR S s s R A R BRI -
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AR R (PNG, SVG 8 PDF), JPEG FHEIRSSINEGENE, BIAEHEIH,
o TEPNERO AR, AN (halftoning).

o ARHH, EAFSHH AR L,

o MASILIEASRL R AR, S T Bl R A

o BHRSFNZE/DHN 0.5 mm (GS1 4 QR Code FIHIR X R~), M%) 1 mm PRSI §EM,
PN, RS AR B IR I RE TR 22,

20. HCC2D4 813

PDINZ2 HCC2D4 [RASEL, XEERTER HCC2D4 W7 SR A )
TG TR
e Vn: HCC2D frAE,
o dim: DIEHUNEANARIT B RS, AEHEiH HCC2D Color Palette Pattern jZE,
« align: MHEEMIHE I alignment pattern FIHLLAIR, ZSHIERFRAFETE alignment pattern,
e L. M, Q. H: ZEZ,
o total: ZMRAMIMUELH TR ST EEL
o data: IZMARFIAEESAN NRFS REEEE T EEL
o ec: ZMARFIASESAN MRS RIS T S EL
o ecpb: HHRAEHETE
e blocks=a x b: a > Reed-Solomon #, &R b MR T ecpb NI T,
e blocks=a x b, ¢ x d: WPHRA; F—HE a P, B b MUEHET;, F_HE ¢ M
Heod NMHEET, MHP BN EREER ecpb HEEHT,

aNGIE

V1 dim=21 align=[]
L: total=52 data=38 ec=14 ecpb=7 blocks=2 x 19

BT
o A 1
o PERMIAS 21 x 21
« J& alignment pattern
o SN L
o fF5HRFEE 52
o HdEGT 38
o AEEF 14 D

2 > Reed-Solomon i
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o BHREE 19 NMEEMTR 7 DR T
PAN HCC2D8 HAE M 52 AR 7B & Mo
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Vn

Vi1

V2

V3

V4

V5

V6

V7

HCC2D Code Specification — Version 0.9.0

dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

#5 — HCC2DA4 fRASE

EC

L

FlT 0o 2 Frl@ml o 2 ¢ @m olzl T o0 2 Pl T 0 2

T o 2

total

52

52

52

52

88

88

88

88

140

140

140

140

200

200

200

200

268

268

268

268

344

344

344

344

392

392

data

38

32

26

18

68

56

44

32

110

88

68

o7

160

128

96

72

216

172

124

92

272

216

152

120

312

248

ec

14

20

26

34

20

32

44

56

30

52

72

88

40

72

104

128

52

96

144

176

72

128

192

224

80

144

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
2x19
2 x 16

2x13

2 x 44

4 x 17

4 x 13

2 x 80

4 x 32

4 x 24
8x9

2 x 108

4 x 43

4 x 15,4 x 16
4x11,4x 12
4 x 68

8 x 27

8 x 19

8 x 15

4 x 78

8 x 31
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Vn

V8

V9

V10

V11l

V12

V13

V14

HCC2D Code Specification — Version 0.9.0

dim

49

53

57

61

65

69

73

align

6, 24, 42

6, 26, 46

6, 28, 50

6, 30, 54

6, 32, 58

6, 34, 62

6, 26, 46, 66

EC

T

r O 2 P T O g @ m O 2 0D O R P I O 2 P DT O g

=

total

392

392

484

484

484

484

584

584

584

584

692

692

692

692

808

808

808

808

932

932

932

932

1064

1064

1064

1064

1162

data

176

132

388

308

220

172

464

364

264

200

548

432

308

244

648

508

360

280

740

580

412

316

856

668

488

360

922

ec

216

260

96

176

264

312

120

220

320

384

144

260

384

448

160

300

4438

528

192

352

520

616

208

396

576

704

240

ecpb
18
26
24
22
22
26
30
22
20
24
18
26
24
28
20
30
28
24
24
22
26
28
26
22
24
22

30

blocks

4 x 14,8 x 15
8§x13,2x 14
4 x 97

4 x 38,4 x 39
8 x 18,4 x 19
8 x 14,4 x15
4 x 116

6 x 36,4 x 37
8 x 16,8 x 17
8 x12,8 x 13
4 X 68,4 X 69
8 x 43,2 x 44
12 x 19, 4 x 20
12 x 15,4 x 16
8 x 81

2 x 50,8 x 51
8 x 22,8 x 23
6x12,16 x 13
4 x92,4 x93
12 x 36, 4 x 37
8 x 20,12 x 21
14 x 14,8 x 15
8 x 107

16 x 37,2 x 38
16 x 20, 8 x 21
24 x 11,8 x 12

6 x115,2 x 11

6
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Vn

V15

V16

V17

V18

V19

V20

HCC2D Code Specification — Version 0.9.0

dim

77

81

85

89

93

97

align

6, 26, 48, 70

6, 26, 50, 74

6, 30, 54, 78

6, 30, 56, 82

6, 30, 58, 86

6, 34, 62, 90

EC

o

T

Hlo|lz|r|m|o| = HoTm o = Flom|lo|lz|r|l@m|lo| =]

=

total

1162

1162

1162

1310

1310

1310

1310

1466

1466

1466

1466

1630

1630

1630

1630

1802

1802

1802

1802

1982

1982

1982

1982

2170

2170

data

730

522

394

1046

830

590

446

1178

906

650

506

1294

1014

734

566

1442

1126

794

626

1590

1254

890

682

1722

1338

ec

432

640

768

264

480

720

864

288

560

816

960

336

616

896

1064

360

676

1008

1176

392

728

1092

1300

448

832

ecpb
24
20
24
22
24
30
24
24
28
24
30

28

28
28
28

30

26
28
28
28
26
26
26

28

26

blocks

8 x 40,10 x 41
22 x 16,10 x 1
22 x 12,10 x 1
10 x 87,2 x 88
10 x 41,10 x 4
10 x 24,14 x 2
22 x 12,14 x 1
10 x 98, 2 x 99
14 x 45, 6 x 46
30 x 19,4 x 20
6 x 15,26 x 16

2 x 107,10 x
108

20 x 46, 2 x 47
2 x 22,30 x 23
4 x 14, 34 x 15

10 x 120, 2 x
121

18 x 43, 8 x 44
34 x 22,2 x 23
4 x 14, 38 x 15
6 x113,8 x 11
6 x 44, 22 x 45
34 x 21, 8 x 22
18 x 13,32 x 1

6 x 107, 10 x
108

6 x 41, 26 x 42

7

3

2

5

3

4

4
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Vn dim align

v21 101 @ 6, 28, 50, 72, 94

V22 105 @ 6, 26, 50, 74, 98

V23 109 @ 6, 30, 54, 78, 102

V24 113 @ 6, 28, 54, 80, 106

V25 117 | 6,32, 58, 84, 110

V26 121 | 6, 30, 58, 86, 114
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EC

T

. Y o

T O Z

T

m| o |2

=

total

2170

2170

2312

2312

2312

2312

2516

2516

2516

2516

2728

2728

2728

2728

2948

2948

2948

2948

3176

3176

3176

3176

3412

3412

data

970

770

1864

1428

1024

812

2012

1564

1136

884

2188

1720

1228

928

2348

1828

1328

1028

2552

2000

1436

1076

2740

2124

ec

1200

1400

448

884

1288

1500

504

952

1380

1632

540

1008

1500

1800

600

1120

1620

1920

624

1176

1740

2100

672

1288

ecpb
30
28
28
26
28
30

28

28
30
24

30

28
30
30

30

28
30
30

26

28
30
30

28

28

blocks

30 x 24,10 x 25
30 x 15,20 x 16
8 x116,8 x 117
34 x 42

34 x 22,12 x 23
38 x 16, 12 x 17

4x111,14 x
112

34 x 46
14 x 24, 32 x 25
68 x 13

8 x 121,10 x
122

8 x 47,28 x 48
22 x 24,28 x 25
32 x 15,28 x 16

12 x 117, 8 X
118

12 x 45, 28 x 46
22 x 24,32 x 25
60 x 16,4 x 17

16 x 106, 8 x
107

16 x 47, 26 x 48
14 x 24,44 x 25
44 x 15, 26 x 16

20 x 114, 4 x
115

38 x 46, 8 x 47
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Vn dim align

V27 125 | 6, 34, 62,90, 118

v28 129 | 6, 26, 50, 74, 98, 122

V29 133 | 6, 30, 54, 78, 102, 126

V30 137 | 6,26, 52,78, 104, 130

V31 141 | o6, 30, 56, 82,108, 134

V32 145 @ 6, 34, 60, 86, 112, 138
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EC

T

o 2 T o = Hlml o = Elm o = - Y R

=

total

3412

3412

3656

3656

3656

3656

3842

3842

3842

3842

4102

4102

4102

4102

4370

4370

4370

4370

4646

4646

4646

4646

4930

4930

data

1508

1192

2936

2256

1616

1256

3062

2386

1742

1322

3262

2534

1822

1402

3470

2746

1970

1490

3686

2910

2066

1586

3910

3082

ec

1904

2220

720

1400

2040

2400

780

1456

2100

2520

840

1568

2280

2700

900

1624

2400

2880

960

1736

2580

3060

1020

1848

ecpb
28
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30
30

28

blocks
56 x 22,12 x 23
66 X 16,8 x 17

16 x 122, 8 x
123

44 x 45, 6 X 46
16 x 23,52 x 24
24 x 15,56 x 16

6 x 117,20 x
118

6 X 45,46 x 46
8 X 24,62 X 25
22 x 15,62 x 16

14 x 116, 14 X
117

42 x 45, 14 x 46
2 X 23,74 x 24
38 x 15, 52 x 16

10 x 115, 20 X
116

38 x 47,20 x 48
30 x 24, 50 x 25
46 x 15,50 x 16

26 x 115, 6 x
116

4 x 46, 58 x 47
84 x 24,2 x 25
46 x 15, 56 x 16
34 x 115

20 x 46, 46 x 47
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Vn

V33

V34

V35

V36

V37

V38

dim

149

153

157

161

165

169

align

6, 30, 58, 86, 114, 142

6, 34, 62, 90, 118, 146

6, 30, 54, 78, 102, 126,
150

6, 24, 50, 76, 102, 128,
154

6, 28, 54, 80, 106, 132,
158

6, 32, 58, 84, 110, 136,
162
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EC

T

o 2 HFoT o = Hlm ol = Flm ol = - Y R

=

total

4930

4930

5222

5222

5222

5222

5522

5522

5522

5522

5752

5752

5752

5752

6068

6068

6068

6068

6392

6392

6392

6392

6724

data

2230

1690

4142

3262

2342

1802

4382

3450

2462

1922

4612

3624

2572

1972

4868

3828

2708

2108

5132

3984

2852

2192

5404

ec

2700

3240

1080

1960

2880

3420

1140

2072

3060

3600

1140

2128

3180

3780

1200

2240

3360

3960

1260

2408

3540

4200

1320

ecpb
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

28
30
30

30

blocks
20 x 24, 70 x 25
38 x 15, 70 x 16

34 x 115, 2 x
116

28 x 46,42 x 47
58 x 24, 38 x 25
22 x 15,92 x 16

26 x 115, 12 x
116

28 x 46, 46 x 47
88 x 24,14 x 25
118 x 16,2 x 17

24 x 121, 14 x
122

24 x 47,52 x 48
78 x 24, 28 x 25
44 x 15, 82 x 16

12 x 121, 28 x
122

12 x 47, 68 x 48
92 x 24,20 x 25
4 x 15,128 x 16

34 x 122, 8 x
123

58 x 46, 28 x 47
98 x 24, 20 x 25
48 x 15,92 x 16

8 x 122, 36 X
123
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Vn dim align

V39 173 @ 6, 26, 54, 82, 110, 138,
166

v40 177 | 6, 30, 58, 86, 114, 142,

170

EC

total

6724

6724

6724

7064

7064

7064

7064

7412

7412

7412

7412

data

4204

3004

2284

5624

4432

3164

2444

5912

4668

3332

2552

ec

2520

3720

4440

1440

2632

3900

4620

1500

2744

4080

4860

ecpb
28
30
30

30

28
30

30

30

28
30

30

blocks

26 x 46, 64 x 47
96 x 24, 28 x 25
84 x 15,64 x 16

40 x 117, 8 x
118

80 x 47,14 x 48

86 x 24,44 x 25

20 x 15, 134 x
16

38 x 118, 12 x
119

36 x 47, 62 x 48
68 x 24, 68 x 25

40 x 15, 122 x
16

XESHuEE M HCC2D BitadwidaciiN — 4k (ISO/IEC 18004:2006) H1&:HHi,

21. HCC2D8 &3

A2 HCC2D8 AZE, XEZ5EHEN) HCC2D8 W H B IE A )
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Vn

Vi1

V2

V3

V4

V5

V6

V7

HCC2D Code Specification — Version 0.9.0

dim

21

25

29

33

37

41

45

align

6,18

6, 22

6, 26

6, 30

6, 34

6, 22, 38

EC

Flom|lo|lz|r|Z|lo|lz|r|lm|lo|lz2|lr|lom|lolz|r|lo|lo|l 2|

o | o | =2

total

78

78

78

78

132

132

132

132

210

210

210

210

300

300

300

300

402

402

402

402

516

516

516

516

588

588

#6 — HCC2D8 RAZHK

data

57

48

39

27

102

84

66

48

165

132

102

78

240

192

144

108

324

258

186

138

408

324

228

180

468

372

ec

21

30

39

51

30

48

66

84

45

78

108

132

60

108

156

192

78

144

216

264

108

192

288

336

120

216

ecpb

10
13
17
10
16
22
28
15
26
18
22
20
18
26
16
26
24
18
22
18
16
24
28
20

18

blocks
3 x19
3 x16
3x13
3x9
3 x 34
3 x 28
3 x 22
3 %16
3 x 55
3 x 44
6 x 17
6 x 13
3 x 80
6 x 32
6 x 24
12 x9
3 x 108
6 x 43
6 x 15,6 x 16
6x11,6 x 12
6 x 68
12 x 27
12 x 19
12 x 15
6 x 78

12 x 31
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Vn dim align

V8 49 6, 24, 42

V9 53 6, 26, 46

VvVio 57 6, 28, 50

Vil 61 6, 30, 54

V12 65 6, 32, 58

Vi3 69 6, 34, 62
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EC

ag

- T j@) Z —

=

- T /@) Z —

=

total

588

588

726

726

726

726

876

876

876

876

1038

1038

1038

1038

1212

1212

1212

1212

1398

1398

1398

1398

1596

1596

data

264

198

582

462

330

258

696

546

396

300

822

6438

462

366

972

762

540

420

1110

870

618

474

1284

1002

ec

324

390

144

264

396

468

180

330

480

576

216

390

576

672

240

450

672

792

288

528

780

924

312

594

ecpb
18
26
24
22
22
26
30
22

20

24

18
26
24
28
20
30

28

24
24
22

26

28

26

22

blocks
6 x 14,12 x 15
12 x 13,3 x 14
6 x 97
6 x 38,6 x 39
12 x 18,6 x 19

12 x 14,6 x 15

6 x 116

9 x 36,6 x 37
12 x 16, 12 x
17

12 x 12,12 x
13

6 X 68, 6 X 69

12 x 43, 3 x 44
18 x 19, 6 x 20
18 x 15,6 x 16
12 x 81

3 x 50,12 x 51

12 x 22,12 x
23

9x 12,24 x 13
6 X 92,6 X 93
18 x 36, 6 x 37

12 x 20, 18 x
21

21 x 14,12 x
15

12 x 107

24 x 37,3 x 38
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Vn dim align EC total data ec ecpb blocks

Q 1596 732 864 24 24 x 20,12 x

21
H 1596 540 1056 22 36 x 11, 12 x
12
vi4 73 6, 26, 46, 66 L 1743 1383 360 30 9 x 115, 3 x
116
M 1743 1095 648 24 12 x 40, 15 X
41
Q 1743 783 960 20 33 x 16, 15 X
17
H 1743 591 1152 24 33 x 12,15 x
13
Vis 77 6, 26, 48, 70 L 1965 1569 396 22 15 x 87,3 x 88
M 1965 1245 720 24 15 x 41,15 x
42
Q 1965 885 1080 30 15 x 24, 21 x
25
H 1965 669 1296 24 33 x 12, 21 x
13
Vie 81 6, 26, 50, 74 L 2199 1767 432 24 15 x 98, 3 x 99
M 2199 1359 840 28 21 x 45,9 x 46
Q 2199 975 1224 24 45 x 19, 6 x 20
H 2199 759 1440 30 9 x 15,39 x 16
V17 85 6, 30, 54, 78 L 2445 1941 504 28 3 x 107,15 x
108
M 2445 1521 924 28 30 x 46, 3 x 47
Q 2445 1101 1344 28 3 x 22,45 x 23
H 2445 849 1596 28 6 x 14, 51 x 15
V18 89 6, 30, 56, 82 L 2703 2163 540 30 15 x 120, 3 x
121
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Vn dim align EC total data ec ecpb blocks

M 2703 1689 1014 @ 26 27 x 43,12 x

44
Q 2703 1191 1512 28 51 x 22,3 x 23
H 2703 939 1764 28 6 x 14, 57 x 15
VvVig 93 6, 30, 58, 86 L 2973 2385 588 28 9 x 113,12 x
114

M 2973 1881 1092 26 9 x 44, 33 x 45

2973 1335 1638 | 26 51 x 21, 12 x
22

H 2973 1023 1950 26 27 x 13, 48 x
14

v20 97 6, 34, 62, 90 L 3255 2583 672 28 9 x 107, 15 x
108

M 3255 2007 @ 1248 26 9 x 41, 39 x 42

Q 3255 1455 1800 @30 45 x 24,15 x
25

H 3255 1155 2100 28 45 x 15, 30 x

16
V21 101 | 6, 28, 50, 72, 94 L 3468 2796 672 28 12 x 116, 12 X
117
M 3468 2142 1326 26 51 x 42
Q 3468 1536 1932 28 51 x 22,18 x
23
H 3468 1218 2250 30 57 x 16, 18 x
17
V22 105 | 6, 26, 50, 74, 98 L 3774 3018 756 28 6 x 111, 21 x
112
M 3774 2346 1428 28 51 x 46
Q 3774 1704 2070 30 21 x 24,48 x
25
H 3774 1326 2448 @24 102 x 13
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Vn dim align EC total data ec ecpb blocks

V23 109 | 6, 30, 54, 78, 102 L 4092 3282 810 30 12 x 121, 15 x
122
M 4092 2580 1512 28 12 x 47, 42 %
48
Q 4092 1842 2250 @30 33 x 24, 42 x
25

H 4092 1392 2700 30 48 x 15, 42 X

16
V24 113 | 6, 28, 54, 80, 106 L 44272 3522 900 30 18 x 117, 12 x
118
M 4422 2742 1680 28 18 x 45, 42 x
46
Q 44272 1992 2430 30 33 x 24, 48 X
25
H 4422 1542 2880 30 90 x 16, 6 x 17
V25 117 | 6, 32, 58, 84, 110 L 4764 3828 936 26 24 x 106, 12 x
107
M 4764 3000 1764 28 24 x 47, 39 x
48
Q 4764 2154 2610 30 21 x 24, 66 x
25
H 4764 1614 3150 30 66 x 15, 39 x
16
V26 121 @ 6, 30, 58, 86, 114 L 5118 4110 1008 28 30 x 114, 6 x
115
M 5118 3186 1932 28 57 x 46, 12 X
47
Q 5118 2262 2856 28 84 x 22,18 x
23
H 5118 1788 3330 30 99 x 16, 12 x
17
V27 125 @ 6, 34,62, 90, 118 L 5484 4404 1080 30 24 x 122,12 x
123
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Vn dim align EC total data ec ecpb blocks

M 5484 3384 2100 28 66 x 45,9 x 46
Q 5484 2424 3060 30 24 x 23,78 x
24
H 5484 1884 3600 30 36 x 15, 84 x
16
V28 129 @ 6, 26, 50, 74, 98, 122 L 5763 4593 1170 30 9 x 117, 30 x
118
M 5763 3579 2184 28 9 x 45, 69 x 46
Q 5763 2613 3150 30 12 x 24, 93 X
25
H 5763 1983 3780 30 33 x 15,93 x
16
V29 133 @ 6, 30,54, 78,102,126 L 6153 4893 1260 30 21 x 116, 21 x
117
M 6153 3801 2352 28 63 x 45, 21 x
46
Q 6153 2733 @ 3420 30 3 x 23,111 x
24
H 6153 2103 4050 30 57 x 15, 78 X
16
V30 137 @ 6, 26,52,78,104,130 L 6555 5205 1350 30 15 x 115, 30 x
116
M 6555 4119 2436 28 57 x 47, 30 x
48

Q 6555 2955 3600 30 45 x 24,75 x

25
H 6555 2235 4320 30 69 x 15, 75 x
16
V31 141 | 6, 30, 56,82,108,134 L 6969 5529 1440 30 39 x 115, 9 x
116
M 6969 4365 2604 28 6 X 46, 87 x 47
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Vn dim align

V32 145 @ 6, 34, 60, 86, 112, 138

V33 149 @ 6, 30, 58, 86, 114, 142

V34 153 @ 6, 34, 62, 90, 118, 146

V35 157 | 6, 30, 54, 78, 102,
126, 150

HCC2D Code Specification — Version 0.9.0

EC

total

6969

6969

7395

7395

7395

7395

7833

7833

7833

7833

8283

8283

8283

8283

8628

8628

8628

data

3099

2379

5865

4623

3345

2535

6213

4893

3513

2703

6573

5175

3693

2883

6918

5436

3858

ec

3870

4590

1530

2772

4050

4860

1620

2940

4320

5130

1710

3108

4590

5400

1710

3192

4770

ecpb

30

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

126 x 24, 3 x

25

69 x 15, 84 x

16

51 x 115

30 x 46, 69 x

47

30 x 24, 105 x
25

57 x 15, 105 x
16

51 x 115, 3 x

116

42 X 46, 63 X

47

87 x 24, 57 x

25

33 x 15, 138 x
16

39 x 115, 18 x
116

42 x 46, 69 X

47

132 x 24, 21 %
25

177 x 16, 3 x

17

36 x 121, 21 x
122

36 x 47, 78 x

48

117 x 24, 42 %
25
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Vn dim align

V36 161 | 6, 24, 50, 76, 102,
128, 154

V37 165 @ 6, 28, 54, 80, 106,
132, 158

V38 169 | 6, 32, 58, 84, 110,
136, 162

V39 173 | 6, 26, 54, 82, 110,
138, 166
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EC

total

8628

9102

9102

9102

9102

9588

9588

9588

9588

10086

10086

10086

10086

10596

10596

10596

data

2958

7302

5742

4062

3162

7698

5976

4278

3288

8106

6306

4506

3426

8436

6648

4746

ec

5670

1800

3360

5040

5940

1890

3612

5310

6300

1980

3780

5580

6660

2160

3948

5850

ecpb

30

30

28

30

30

30

28

30

30

30

28

30

30

30

28

30

blocks

66 x 15, 123 x
16

18 x 121, 42 x
122

18 x 47, 102 X%
48
138 x 24, 30 x
25
6 X 15,192 x
16
51 x 122,12 x
123
87 x 46, 42 X
47
147 x 24, 30 x
25
72 x 15, 138 x
16

12 x 122, 54 x
123

39 x 46, 96 x
47
144 x 24, 42 X
25
126 x 15, 96 X
16
60 x 117,12 X
118
120 x 47, 21 X
48
129 x 24, 66 X
25
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Vn dim align EC total data ec ecpb blocks

H 10596 3666 6930 30 30 x 15, 201 x

16
v40 177 | 6, 30, 58, 86, 114, L 11118 8868 2250 30 57 x 118, 18 x
142, 170 119

M 11118 7002 4116 28 54 x 47, 93 x
48

Q 11118 4998 6120 30 102 x 24, 102 x
25

H 11118 3828 7290 30 60 x 15, 183 x
16

IXEESHOEN NV HCC2D Bitadmid i — 4k (ISO/IEC 18004:2006) H1S:i,

22, KA

A BIHE B AEH A S QR Code #HXM finder pattern, alignment pattern, timing
pattern, ZMFEEIBRSFININE., NTERE, BIORHETES QR Code HFINEMES ISO/IEC
18004:2006 AL, RieEiE HCC2D LA #/H HCC2D 23k,

(RlIt, AR ER AR -
« AT HCC2D LT H1T NN
o NERERTAZM QR Code HMEEMA BATE
« 5 QR Code MU BRI BATEMSCIF, MAT7E X HCC2D EHIY QR Code 4fF

BiRA — R

AR SRS AMTERHCC2DA MM, B MFS YAl 'H/7HCC2D Decoder . e /7434,
PR PMREERTERON0.802 K, Y ARITERIPDERRA BL100% ELFIHTENFEAR BN, b RSE R B2 BRI L
AISEPRYILR ST,

K1 — HCC2D4, #Fifuiff K2 — HCC2D4, HFifuiff K3 — HCC2D8, #ifuiff K4 — HCC2D8, #ifuifif
P (BEsE), MBI FRAEE2 (FTED), M5B P (BEsE), Mg FRASTE2 (FTED), 2HEBE5)
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THCC2DXf

RIS
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=,

T

ENERC

JRAR3, 7957,
%,

Q,

#

b (6,90057, zlibE4FHCC2DFAR), f&

)

L9
EoiE]

It

DA S 9 T BURR- LA ) e

=

ENERC

=,

5 Q, hA4, 78

B

TR
ENERC

A4, 7957,
=,

KA GRSRE ST o

Q,

II - n Il III- “ - u
L iy gt A
e S
e s RO L T
= T i e

."....""...._...._ .-..n. ,.u__...l.uu.l A EEd R
- T . ...u. Y ._u...l r Eps Y ..".n L
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238

zlibJ£4§3,283F
THEEP1200/51%

IS 55 B4R R AHCC2 DY

IE

Py

"l
FERMERGSK, KREHhmmE R FII e B s,

13,3209,

K5 — HCC2D4, piajdttitiil (Ffs), UM, RA34, FIASCAR6,9005 11
ES=RiHER
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6 — HCC2D4, Bifujdtatisiii2 (FTED), AEEFAIM, hMAR34, JRIESXAR6,90057, zlib/E4E3,283%F
%7, HCC2DF:3k375%1, HCC2DF i it3,3205 1, RIFEM#LE 345 S AHCC2DEF 22 /112007{%
A B EERGL, KBHPEREREFIEAS,
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K7 — HCC2D8, Hithdtutiiiiil (B4, ZIHIM, A7, JFUECA6,9005
%9, zlibE4H3,2835417, HCC2DF3k3777, HCC2DF/&1t3,320% %, AIfEfRILGEE27
WA ERAHCC2DI TR ZE /D 1200 18R A Halx R Gk, K2 aim e se Tl

HE A%,
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B8 — HCC2D8, #ifuiffufitifi2 (FTEN), M, RA27, FRIHCA6,9005
%9, zlibHE4E3,28354 17, HCC2DF3k374%77, HCC2DF/113,320% %, AIfEfRIGEE27
R R AHCC2DIS F £ /0120077 142 H A B8 fERRGk, KEEPEmEEETHL

oA,

— MRS IERAZE —
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