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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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Introduction

Han Xin Code is a two-dimensional matrix symbology which is made up of an array of nominally square
modules arranged in an overall square pattern, including a Finder Pattern located at four corners of
the symbol that are intended to assist in easy locating of its position, size and inclination. Alignment
Patterns and Assistant Alignment Patterns are also used in Versions 4 to 84 symbols. A wide range
of size of symbols is provided together with four error correction levels. Module dimension is user-
specified to produce symbols by a wide variety of techniques.

M llblf(l\,tul Cl o Uf bal \,Udb b\duit]lllbllt Glld UotI o Uf thb tb\,hllUlUs)’ I bblu;l\.z yubl;\,l_y availabl\, Standard
syjmbology specifications to which they can refer when developing equipment and, “application
standards. This document is published to meet this request.
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Information technology — Automatic identification
and data capture techniques — Han Xin Code bar code
symbology specification

1

T}
Hze

prj

application parameters.

2
T}

is document defines the requirements for the symbology known as Han Xin Code. {t spd
n Xin Code symbology characteristics, data encoding process, symbol structure,‘dimen
int quality requirements, error correction rules, reference decoding algorithm,-and user-

Normative references

e following documents are referred to in the text in such a way:that some or all of thej

cifies the
sions and
electable

r content

copnstitutes requirements of this document. For dated references, ‘enly the edition cited applies. For

ur
IS

IS
Bd

IS
Sp

IS
Ca

IS
H{

GS

3

3.

a

Fgr the purposes of this document, the terms and definitions given in ISO/IEC 19762 and the

dated references, the latest edition of the referenced document {including any amendmentg
D/IEC 646, Information technology — ISO 7-bit coded character set for information interchang

D/IEC 15415:2011, Information technology — Automatic identification and data capture tech
r code symbol print quality test specification — Twao-dimensional symbols

D/IEC 15416, Automatic identification and data” capture techniques — Bar code print qi
pcification — Linear symbols

D/IEC 15424, Information technology —(Automatic identification and data capture techniqueg
rrier Identifiers (including Symbology-Identifiers)

D/IEC 19762, Information technology — Automatic identification and data capture (AIDC) tech
rmonized vocabulary

1 General Specifications
Terms, definitions, and symbols

1 Terms.and definitions

ply

) applies.
e

niques —

ality test

s — Data

niques —

following

IS

SSes:

IO o o co it COT it oro gy T T o T O T o T St T OO T S AT t O O e CH e T OOy it ot ©

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

3.11

das

sistant alignment pattern

non-data pattern located in the perimeter of the Han Xin Code symbol and intended to provide
additional reference points to synchronize modules for reading
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https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC

3.1.2

20830:2021(E)

data bit stream
binary sequence that comprises the information bit stream (3.1.9) and the error correction bit stream

(3.1.4)
3.1.3

data codeword
codeword that is used to encode information codewords and error correction codewords.

3.14

error co
binary se¢

stream (311.9)

3.1.5

Unicode
internati
or symbo

Note 1 to
identical.

3.1.6
GS1 mod
encoding

3.1.7

URI mod
encoding
in Han Xi

3.1.8
Unicode
encoding
Code.

3.19

informatlion bit stream

binary se

3.1.10
masking
XOR pro

algorithnjically determined pattern to provide a symbol with more evenly balanced numbers of da

and light

of the imgge

3.1.11
mode

v i ai
ICLUIVUITI UIt St caiin

quence used to correct errors, made by error correction encoding from the informatign

| applies across different platforms and programs.

entry: The repertoire of Unicode is synchronized with ISO/IEC 10646, and both are code-for-co

e
mode (3.1.10) used for representing GS1 data in Han XinCode

e
mode (3.1.11) used for representing uniform resource identifier (URI) described in RFC 39
h Code

mode

guence made up of mode (3.1.11) encodings from the original input data

fessing of thewbit pattern in the information encoding region of the symbol with

modules‘and to reduce the occurrence of patterns which would interfere with fast processi

nal encoding standard for use with different languages and scripts, by which gach letter, digi

mode (3.1.11) used for representing fext data in Unicode (3.1.5) encoding/charset in Han Xi

bit

de

hn
rk

method of representing a specific character set as a binary bit stream

3.1.12

mode indicator
bit sequence indicating in which mode (3.1.11) the following data sequence is encoded

3.1.13

mode terminator
bit sequence used to terminate the bit sequence representing an encoding mode (3.1.11)
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3.1.14

padding bit

bit ”0”, appended to the information bit stream (3.1.9) to meet the requirements of the error correction
algorithm

3.1.15
position detection pattern
one of the four pattern components of the Finder Pattern in Han Xin Code symbols

3.1.16

33 Aok ) s
p SIUIUVIT UTLUTLIUIL LUIILCT

cepter of the 3 x 3 dark modules in the position detection pattern (3.1.15)

detection

olution

ormation

size of the symbol represented in terms of its pdsition in the sequence of permissible sizes fofr Han Xin
Cdde symbols, from 23 x 23 modules (Version) to 189 x 189 modules (Version 84)

3.2 Mathematical and logical symbols

d number of error. correction codewords
e number of €rasures

k total number of information codewords
n total number of data codewords

t humber of errors

X horizontal width of a module

vertical distance from the center line of modules in one row to the center line of modules

1o odio o EOTA
I ol adjactIIcTrow

(Jpin  datain () is figured in binary system
..HEX datais figured in hexadecimal

(Jpex  datain () is figured in hexadecimal

© ISO/IEC 2021 - All rights reserved 3
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div is the integer division operator
mod is the integer remainder after division
XOR is the exclusive-or logic function whose output is one only when its two inputs are not

NOTE

equivalent

Without any specific statement, a byte usually comprises 8 binary bits and the byte’s contents are
represented in hexadecimal.

4 Sym|bology description

4.1 Symbology characteristics

411 B

4.1.1.1

Han Xin (

4.1.1.2

(1) Num
(2) ASCI
(3) Ching
(4) Octet
(5) GS1d
(6) Unifd

asic characteristics

General

ode is a two-dimensional matrix symbology with the following basic characteristics:

Encodable characters

eric characters (digits 0~9)

characters (refer to ISO/IEC 646)

bse characters (refer to GB18030)

bytes such as graphic and audio information; etc.
ata used in GS1 system

rm Resource Identifier (URI)

(7) Any text data reference to a encoding/charset (such as Unicode, ]IS, etc.)

4.1.1.3

A dark m
module is

4.1.1.4

Representation of data

pdule is a binary ere and a light module is a zero, Howerver, dark module is zero and a lig
one for the reflectance reversal symbols. See 4.1.2 for details of reflectance reversal.

Symbol sizé'in modules

23 modules x 23>modules to 189 modules x 189 modules (Version 1 to 84, increasing in steps of ty

modules

ber side).

ht

4.1.1.5

Maximum data capacity

(1) Numeric data: 7827 characters

(2) ASCII characters: 4350 characters

(3) Common Chinese Characters in Regions One and Two of GB18030: 2174 characters

(4) 2-byte Chinese characters data: 1739 characters

(5) 4-byte Chinese characters data: 1044 characters

(6) Binary byte data: 3261 bytes

4
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https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC 20830:2021(E)

4.1.1.6 Selectable error correction

Four levels of Reed-Solomon error correction and their error correction abilities of symbol codewords
are shown as follows:

L1 8%

L2 15 %
L3 23 %
L4 30 %

4.1.2 Summary of additional features
The following are additional inherent and optional features of Han Xin Code:

a.| Masking: (Inherent) Masking pattern is used to the proportions of dark{modules and lighf modules
in the symbols and decrease the occurrences of images preventing fast processing.

b.[ Reflectance reversal: (Inherent) Symbols are intended to be readwhen marked so that the image is
either dark on light or light on dark (see Figure 1).

c.| Extended Channel Interpretations: (Optional) This mechanism enables characters frpm other
character sets (e.g. Arabic, Cyrillic, Greek, Hebrew) and’other data interpretations or [industry-
specific requirements to be represented.

a. Darkon light b. Lighton dark

Figure 1 — Examples of Hanxin Code symbol encoding the text "Han Xin Code Sympol”

4.2 Symbol structure

4.2.1 General

Each Han Xin Code symbol shall be constructed of n x n nominally square modules set out in a regular
square array and shall consist of an information encoding region, Structural Information regions
and Fixed Pattern region. Fixed Pattern region include Finder Pattern, Position Detection Pattern
separators, Alignment Pattern and Assistant Alignment Patterns. The symbol shall be surrounded by a
quiet zone. Figure 2 illustrates a Version 24 Han Xin Code symbol. Figure 3 illustrates the structure of a
Version 24 symbol.

© ISO/IEC 2021 - All rights reserved 5
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422 S

There ar¢
respectiv
modules
modules

Figure 2 — Han Xin Code symbol (Version 24)

=

=

.

N |

S

N

A
D)

=1

Figure 3 — Structure of a Version 24 Han Xin Code symbol

ymbol Versions and Sizes

e eighty-four sizes of Han Xin Code symbol referred to as Version 1, Version 2 ... Version B4
ely. Version 1 measures-23 modules x 23 modules, Version 2 measures 25 modules x P5
hnd so on, increasjng_in steps of 2 modules per side up to Version 84 which measures 189

k 189 modules. Eigure 4 to Figure 9 illustrate the symbols of Versions 1, 4, 24, 40, 62 and 84

Figure 5 — Version 4 symbol

© ISO/IEC 2021 - All rights reserved
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Figure 8 — Version 62 symbol
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Figure 9 — Version 84 symbol

4.2.3 Fjinder Pattern

The Findgr Pattern is made up of fout Position Detection Patterns located at the four corners of t
symbol r¢spectively, which is illustrated in Figure 10.

The size ¢f Position Detection/Pattern is 7x7 modules. The Position Detection Pattern at the upper 1
corner is|constructed by five-aligned squares, whose lower right corners are superposed. The squat]
are constfucted of dark 7% modules, light 6 x 6 modules, dark 5 x 5 modules, light 4 x 4 modules, da
3 x 3 moglules respectively. The other Position Detection Patterns are obtained by rotating the upp

left one, s illustratediin Figure 10. The scanning ratio of each Position Detection Pattern is 1:1:1:1:

or 3:1:1:1}1 (scanning along different directions) as illustrated in Figure 11. The center of dark 3
modules |n Position Detection Pattern is called the Position Detection Center. Similar patterns havg
low probagbility*of being encountered elsewhere in the symbol, so that identification of the four Positi

he

pft
es
rk
er

2
pn
n

—

Detectiorn] Patterns can define unambiguously the location and rotational orientation of the symbol

the field of view.

The shapes of all Position Detection Patterns are the same except their placement directions. Figure 11
is the Position Detection Pattern of the upper left corner. The lower left corner Position Detection
Pattern for the upper left corner Position Detection Pattern by clockwise rotation of 90 degrees, the
lower right corner Position Detection Pattern for the lower left corner Position Detection Pattern by
clockwise rotation of 90 degrees, the upper right corner Position Detection Pattern for the lower right

corner Position Detection Pattern by counterclockwise rotation of 90 degrees.

8 © ISO/IEC 2021 - All rights reserved
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Kdy
Finder Pattern
Position Detection Pattern

Position Detection Pattern seperator

Figure 10 — Finder Pattern of Han Xin Code symbol

Figure 11 — Structure of Position Detection Pattern
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4.2.4 Position Detection Pattern separator

A one-module wide separator, constructed of all light modules, is placed between each Position
Detection Pattern and the Structural Information region, as illustrated in Figure 10.

425 A

lignment Pattern

The Alignment Pattern is a set of step-wise alignment lines in the Han Xin Code symbol, as illustrated in
Figure 12. There is no Alignment Pattern in the symbols of Version 1, Version 2, and Version 3.

The alig
follow th¢
bottom b

There ar

the Versi‘tn is bigger than 10, there are two kinds of Alignment Pattern layouts, the length of the t¥

alignmen
regions is
lower rig
given by {

where
n: i
rioi

(mil @)

x

m: i

The relat

i the total of modules in each side of the symbol;

i$ the selected length of the normal alignment lines in module, which equals to the length of t

 rule that the dark line is on the upside or right of the light line. On the left borderline and't
brderline of the symbol, the alignment line is a dark line in one module width.

e two alignment lines in the Version 4 to 10 symbols with the length of k moedules. Wh

lines on the lower left corner in the symbol is a special value r modules, the' lenigth of the r¢
k modules except the alignment line on the upper left corner and the alignment line on t
ht corner is a special value (k-9) modules.. The relation of r, k and miitf.different versions
he following formula:

n=r+mxk

i$ the selected length of the two specific alignmen®’lines which locate near by the lower l¢

orner of the Version 4 to 84 Han Xin code in module. r is the length of the dark line(includi
he turning module);

ght line(not including one of the turning modules)and the length of the dark line(not includi
ne of the turning modules);

5 a number obtained by dividing n minus r by k.

onship of r and k grids is shown in Figure 12.

nd
he

10
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Figure 12 — Alignment Pattern of Version 24 Han Xin Code symbol

The parameters n, k, m, r in different versions oftdan Xin Code shall conform to Table A.1 in Alnex A.

© ISO/IEC 2021 - All rights reserved 11
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all

Key
1  Alignient Pattern
2 Assistant Alignment Pattern

Figure(13 — Alignment Pattern and Assistant Alignment Pattern of Version 24 Han Xin Code

symbol

12
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Assistant Alignment Pattern is made up of patterns comprised by 6 modules, including 5 light modules

and a dark module, on the four sides of the symbol, as illustrated in Figure 13 and Figure 14.

----------------------------

,,,,,,,,,,,,,,

Figure 14.

pult 1T

______________

a) Assistant Alignment Pattern
on the left borderline

b) Assistant Aligr@k Pattern
on the top borderline

----------------------------
,,,,,,,,,,,,,,

______________

O
c) Assistant Alignme{g attern
on the right bo line

d) Assistant Alignment Pattern
on the bottom borderline

Eigure 14 — Assistant Alignment Patterns

4.2.7 Structural Information Region

Every dark Alignment Pattern segment that points through data to a margin, without hittin
Fiked Pattern, aligns~with the dark element of an Assistant Alignment Pattern, as illus

Stfuctural Information Region is a one module wide region surrounding the four Position
Pqttetn ‘separator regions, beginning and ending on a margin, as illustrated in Figure
Structural Information region is made up of 17 modules, totaling 68 modules, which is used

b another
trated in

Detection
|5. Every

[0 encode

Structural Information. See 5.8.3 for details.

© ISO/IEC 2021 - All rights reserved
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Key
1  Structural Information Region

Figure 15 — Function information region of Han Xin Code symbol

4.2.8 Data Region

The data| region encodes infermation codewords, padding bits, error correctloion codewords ahd
symbol padding bits. It excludes the Fixed Patterns and the Structural Information region in the symbjol.

4.2.9 (Quiet Zone

This is a jegion which shall be at least three modules surrounding the symbol on all four sides. Nomiral
reflectanfe value of the Quiet Zone shall be equal to that of the light modules, as illustrated in Figure 16.
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K¢

T}
TH
St

.l Encode procedure overview

y
Quiet Zone

Figure 16 — Quiet Zone

Requirements

is subclause provides an overview of the encoding procedure.

e following steps are required to convert user data to a Han Xin Code symbol.

bp7: Data analysis

The user data is analyzed to identify the variety of different characters to be encoded. Han Xin Code
includes several modes (see 5.3) to allow different sub-sets of characters to be converted into symbol
characters in efficient ways. Some additional data, such as mode indicators and mode terminators,
are generated during mode transforming. These additional data should be fully considered when
choosing modes in the process of input data analysis. the versions and data capacities of Han Xin
Code symbols shall be identical with Annex B. In order to improve the compaction efficiency, the
lowest level encoding scheme (the least bits per character) capable of encoding the data should be
selected. When the encoding mode is decided, calculate the length of the data bit stream according
to the length of information bit stream and error correction level. If the user does not specify the
symbol version, then choose the smallest version that could accommodates the data.

Step 2: Data encoding

© ISO/IEC 2021 - All rights reserved 15
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Convert the data characters into a bit stream in accordance with the rules for the mode in force,
as defined in 5.3 and 5.4. Insert mode indicators as necessary to change modes at the beginning of
each new mode segment, and mode terminators at the end of the data sequence. Split the resulting
information bit stream into 8-bit codewords. Add pad bits as necessary to fill the number of data
codewords required for the version and the error correction level.

Step 3: Error correction encoding

Divide the codewords sequence into the required number of blocks to enable the error correction
algorithms to be processed. In each block, generate the error correction codewords, and append

th £l d ol ot | |
empat e encortneaatacoaeworeas STUHUTIILT,

Step 4: Canstructing final data bit stream

In eafh error correction block, combine the information codewords sequence and errgf. correctipn
codeyords sequence into a data codewords sequence. Construct the final datd»seéquence py
conngecting all data codewords sequences in order.

Step 5: Mpdule placement in matrix

Placethe data modules in the matrix together with the final data bit stream, Finder Pattern, Positipn
Dete¢tion Pattern separators, Alignment Pattern (if required), Assistant Alignment Pattern |(if
required) and symbol padding bits (if required).

Step 6: D3ta masking

Apply the data masking patterns in turn to the encoding region of the symbol. Evaluate the resu|ts
and $elect the pattern which optimizes the dark and_light module balance and minimizes the
occufrence of undesirable patterns.

Step 7: Stfuctural Information placement in matrix

=]

Genefate the Structural Information according to the version, error correction level and maski
solutjon. Place the Structural Information inthe matrix and complete the symbol.

g

5.2 Data analysis

If the usef input data does not followr~any Extended Channel Interpretation (ECI) protocol or use defaplt
ECI of Hap Xin Code (\000003), anglyze the user data to determine its content. Select the approprigte
mode and divide the user data’into sub-series of one or more encoding modes to encode each sequerice
as descrilped in 5.3.

When thg input data is.GS1 data or URI, use GS1 mode or URI mode described in 5.3 to encode user data.

When thg input datais numeric data, ASCII data and/or GB18030 characters etc., use numeric modle,
Text modg, Chinese’character modes and Binary Byte mode to encode the input data.

If the inppt-data is in UTF8, and the input data cannot be efficiently encoded by other modes, the yse
Unicode 1 odetoencodethis data

If user has not known or does not specify the encoding/charset/mode of input data, then analysis
the input data, determine the lowest level encoding scheme (the least bits per character) capable of
encoding the data (as described in 5.1 Step 2 and 5.4.15).

If the input data is known to be encoded differently than the default ECI of Han Xin Code (ECI 3), select
the appropriate ECI mode to encode ECI data. The Extended Channel Interpretation (ECI) protocol
allows the output data stream to have different interpretations from that of the default character
set. The ECI protocol is defined consistently across a number of symbologies. Three broad types of
interpretations are supported in Han Xin Code:

a. international character sets (or code pages)

16 © ISO/IEC 2021 - All rights reserved
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b.

C.

ISO/IEC 20830:2021(E)

general purpose interpretations such as encryption and compaction

user defined interpretations for closed systems

The Extended Channel Interpretation protocol is fully specified in the Extended Channel Interpretation
(ECI) document. The protocol provides a consistent method to specify particular interpretations on
byte values before printing and after decoding.

A specific Extended Channel Interpretation may be invoked anywhere in the encoded message. The
default interpretation for Han Xin Code is ECI 000003 which shall represent the ISO/IEC 646 character

Se

5

5.

H{
of

.B Mode

8.1 General

dgfault ECI. The data encoding modes for Han Xin Code are Numeric, Text\thode, Binary Byte

CH
GH

One and Two are shown in Figure 17.

n Xin Code has mode indicators which are used to define categories of the-eneoding data. The modes
Han Xin Code defined below are based on the character values and assignments associated with the

Common

inese Characters in Region One, Common Chinese Characters in Region Two, GB18030 2-byjte region,
18030 4-byte Region, ECI, URI, GS1, Unicode, etc. The mapping ef Common Chinese Characters Mode

© ISO/IEC 2021 - All rights reserved
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NOTE

In GB18030, all the characters and symbols are designed to be encoded in one-byte, two-byte and

four-byte, and the Chinese characters are encoded mainly in two bytes mode, which are separated to Region One
and Region Two. The Chinese characters Mode One and Two are not equivalent to the Region One and Region Two

defined in GB18030.

GB18030

1n

Figure 17 — Mapping of the Common Chinese Character Mode One and Two

Each mode is indicated by specific mode indicator, as shown in Table 1.
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Table 1 — Mode characteristics

Mode Mode indicators Bits per character
Reserved (0000);,

Numeric (0001),,, zlzlgg) bits for three
Text (0010)y,;,, 6

Binary Byte (0011)y;, 8

Common Chinese Characters in Region One |(0100)y;, 12

Common Chinese Characters in Region Two |(0101),, 12

GB18030 2-byte Region (0110)y,;,, 15

GB18030 4-byte Region (0111);, 21

ECI (1000)p;y, N/A

Unicode (1001);y Adaptive

Reserved (1010)y,;,,

Reserved (1011)y;,

Reserved (1100);,

Reserved (1101)y;,

GS1 (1110 0001)y,5¢ N/A

URI (1110 0020)ys, N/A

Reserved (111 )0

Sele Annex C for Han Xin Code symbols of different.¥ersions and data capacities of different|encoding
modes.

5.8.2 Numeric mode

Nymeric mode encodes data from decimal digit set (digits 0-9, byte values 30y to 39ygx). Normally, 3
dgta characters are represented by.10:bits

((¢000000000) ;, to (11111004 11);,, ). The Numeric mode indicator is (0001);,,.

5.8.3 Text mode

Teixt mode encodes data from common symbols defined in ISO/IEC 646, i.e. byte values 00y to 1Bygy
and 20ygy to 7Fy 4o The Text mode is divided into two sub-modes, i.e. Text1l and Text2. The|encoding
rapge of Textl is'capital letters (A-Z), lowercase letters (a-z), and 10 numeric digits (0-9). The|encoding
rapge of text2,is the rest of the characters except ASCII 28 to 31 decimal. Every data character in Text
mode is represented by 6 bits. The Text mode indicator is (0010),;,,.

5.8.4" Binary byte mode

Binary byte mode encodes binary data in any form and encodes them in their binary byte. Every byte in
Binary Byte mode is represented by 8 bits. The Binary Byte mode indicator is (0011);,,.

5.3.5 Common Chinese Characters in Region One mode

Every common Chinese Character in Region One is represented by 12 bits. Common Chinese Characters
in Region one includes characters whose first byte value is in the range of BOygy to D7y and second
byte value is in the range of A1,y to FEypx (3760 characters), and characters whose first byte value is
in the range of Alygy to A3y, and second byte value is in the range of A1y to FEygy (282 characters),
and characters whose byte values are in the range of ABAlypy to ABCOygy (32 characters). Common
Chinese Characters in Region one are 4074 in total. The Common Chinese Characters in Region One
mode indicator is (0100),;,.
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5.3.6 Common Chinese Characters in Region Two mode

Every common Chinese Character in Region Two is represented by 12 bits. Common Chinese Characters
in Region Two which includes character whose first byte value is in the range of D8y;py to F7y, and
second byte value is in the range of Alygy to FE, gy (i.e., Chinese characters from T (chu) to % (zha)).
Common Chinese Characters in Region Two are 3008 in total. The common Chinese Characters in
Region Two mode indicator is (0101)y;,,.

5.3.7 GB18030 2-byte Region mode

Every GB[L8030 2-byte Region character is represented by 15 bits. The GB18030 2-byte Region encodes
data frorh all characters (including the common Chinese Characters in Regions One and T®o) |in
GB18030|double-byte region, (i.e., Chinese characters whose first byte value is in the range 0f81 g«
to FEygyx pnd second byte value is in the range of 40y to 7Eygx or 80y to FEypy). GB18030 2-byte
Region h3s 23940 Chinese characters in total. The GB18032 2-byte Region mode indicater.is (0110),;

5.3.8 B18030 4-byte Region mode

Every GB|18030 4-byte Region character is represented by 21 bits. GB18030 4-byte Region encodes ddta
from all dharacters in GB18030 four-byte region (i.e., characters whose first-byte value is in the ranjge
of 81y o FEygy, and second byte value is in the range of 30y to 39yysand third byte value is in the
range of 81,y to FEygy, and fourth byte value is in the range of 30yxt039x). The GB18030 4-byte
Region hgs 1587600 characters in total. The GB18030 4-byte Regionhode indicator is (0111),,.

5.3.9 tended Channel Interpretation (ECI) mode

The Extepded Channel Interpretation (ECI) mode indicates®he encoded data is interpreted accordipg
to the EC] protocol defined by the AIM ECI Specifications. The ECI mode indicator is (1000),,. If all the
data is in|the default ECI 000003 there is no need to.explicitly encode the ECI mode indicator (1000)y;
Mode indjcator (1000),;, is used to introduce ECI maode.

The Extepded Channel Interpretation can only be used with readers enabled to transmit symbology
identifiers. Readers that are not enabled to.transmit the symbology identifier should not transmit the
data fron} any symbol containing an ECI.

Apply ong or more modes, such as-numeric, Text mode, Common Chinese Character in Region One,
etc., to erfcode its byte in maximum-efficiency without considering its actual meaning. For examplg, a
sequence|of values in the range-0f 30y to 39,5 would be considered as a sequence of numbers (0 -|9)
and encodled in numeric mode,(see 5.3.2) even if they are not to be interpreted as numbers.

5.3.10 Unicode mode

Unicode mode designs a way to represent any text data reference to UTF8 encoding/charset in Han
Xin Code] It is the*intention of Han Xin Code to have Unicode-Mode-only symbols.The mode indicator
of Unicode mode is (1001),,,, the data analysis algorithm and encoding process are described in 5.4.1)2.

5.3.11 GS1 mode

GS1 mode indicates the data represented in Han Xin Code is GS1 data of GS1 system defined by GS1
General Specification. If Han Xin Code encodes GS1 data, the GS1 mode shall be entered as the first
mode in the symbol. Other modes may be entered for data encodation efficiency but the transmission of
the Symbology Identifier does not change, i.e., all the symbol data is GS1 data. GS1 Mode is not allowed
to be used for non-GS1 data. If GS1 Mode is not the first mode and is entered somewhere other than the
beginning of the symbol, the symbol is invalid.The mode indicator of GS1 mode is (1110 0001),,, the
GS1 mode encoding algorithm is described in 5.4.13.

20 © ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC 20830:

5.3.12 URI mode
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Uniform Resource Identifier (URI) is widely used in bussiness and daily life of every person. URI mode
indicates the data represented in Han Xin Code is Uniform Resource Identifier (URI) reference to RFC
3986.For most web based applications, the data encoded in a 2D barcode is treated as a URI, and there
is no need to terminate the URI mode to start a new mode. It is the intention of this mode for a symbol
to be used only for URI data. The mode indicator of URI mode is (1110 0010),;,,, the URI mode encoding
algorithm is described in 5.4.14.

5.4 Data encoding

5.4.1 General

T}
CO

e encoding process consists of constructing information bit stream and constsucting inf
dewords sequence.

5.4.2 Constructing the information bit stream

Se
Ch

T}

a.

E4
m

lect the mode required to encode any given data according to Nunieric mode, Text mode,
inese Characters in Region One mode, etc. (see 5.3.2 to 5.3.12).

e bit stream made by mode encoding should include:
Mode indicator (4 bits)
Character count indicator (for Binary Byte mode)
Mode bit stream after encoding

Mode terminator (for Numeric, Text, Commion Chinese Characters in Region One, Chinese C
in Region Two, GB18030 2-byte region,"GB18030 4-byte region, Unicode mode, GS1 mod
mode).

ch mode segment shall begin with:the first bit of the mode indicator and end with the final
bde terminator. Construct the infermation bit stream by connecting all mode segments in o

5.4.3 Constructing information codewords sequence

D¢
vel
bi

rsion (see Annex B)ZSplit the information bit stream into 8-bit codewords, and then add pa
s as necessaryt0fill the number of codewords required for the version and the error correc

5.4.4 Numeric mode encoding

In
in

Numieric mode, the input data string is divided into groups of three digits (the number
last'\group can be less than three), and each group is converted to its 10-bit binary equiv

(0

ormation

Common

haracters
b and URI

bit of the
rder.

termine the number of ‘information codewords according to the error correction level a(rild symbol

ding 0y;,,-
Lion level.

of digits
alent (i.e.

nnnnnnnm l—(111’l1ﬂﬂ11ﬂ - \ The binarv data is then nrpfnmd with the mode indi

cator and

appended the ‘mode terminator after the binary data sequence.

Table 2 specifies the mapping relationship about number of numeric characters in last group and mode
terminators.

© ISO/IEC 2021 - All rights reserved
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Table 2 — Mode terminators of Numeric mode

Number of numeric

. Mode terminator
characters in last group

1 (1111111101),,;,
2 (1111111110),,,
3 (1111111111),,;,

EXAMPLE 1

Input dataf 84613168549316542
1. Dividg into groups of three digits: 846 131 685 493 165 42
2. Chooge the Terminator:1111111110
3. Convgrt each group to its binary equivalent:
8461101001110
1310010000011
685—1010101101
493—+0111101101
165-10010100101
42—40000101010
4. Conngct the binary data in sequence:
1101001110 0010000011 1010101101 0111101101 0010160101 0000101010
5. Add the mode indicator and terminator to binary-data:
0001 1101001110 0010000011 1010101101 0411101101 0010100101 0000101010 1111111110
EXAMPLE 2
Input dataf 0019536472255
1. Dividg into groups of three-digits: 001 953 647 2255
2. Chooge the Terminator:¥111111101
3. Convgrt each group¢o'its binary equivalent:
0010000000001
9531110111001

647-1010000111
225-0011100001
5-0000000101
4. Connect the binary data in sequence:
0000000001 1110111001 1010000111 0011100001 0000000101
5. Add the mode indicator and terminator to binary data:

0001 0000000001 1110111001 1010000111 0011100001 0000000101 1111111101
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Text mode encodes data from a subset of the characters in ISO/IEC 646 (i.e., byte values 00ypy — 1By

and 20ygx - 7Fygx)- Each character is represented by 6 bits. The Text mode is divided into
modes (i.e., Text1l and Text2). The encoding range of Text1l sub-mode is capital letters (A-Z),1

two sub-
owercase

letters (a-z), and 10 numeric digits (0-9), as shown in Table 3. The encoding range of Text2 sub-mode is
the rest of the symbols, as shown in Table 4. In addition, (11110),;, is defined as a transition between

Text1 sub-mode and Text2 sub-mode. The mode terminator is (111111);,,.

The default encoding sub-mode for Text mode is Text1 sub-mode. Characters to be encoded are read in

orger: = ;
if they are in Text2 sub-mode, (111110),;, is first used to transfer mode from Text1 sub-mods

n Table 3;
p to Text?2

sub-mode, then the characters are encoded according to the encoding values in Table-4 wntjl another
sub-mode character is encountered or the character sequence is ended. (111110),,;is.dsed fo change
back to Textl sub-mode. The Text mode terminator (111111),;, is added followédy by the generated
erlcoding binary bit stream to end the mode’s encoding.
Table 3 — Encoding/decoding mapping table of Text1 sub-mode

Character e:lcul ; Encoding value Character e:lcul ; Eglcl:);iing

0 48 (000000),,;, v 86 (011111),;,

1 49 (000001),,;, w 87 (100000),,;,

2 50 (000010),,;, X 88 (100001),,;,

3 51 (000011),,;, 4 89 (100010),,,

4 52 (000100),,;, y/ 90 (100011),;,

5 53 (000101),,;, a 97 (100100),,,,

6 54 (000110),;;, b 98 (100101),,;,

7 55 (00011 By;, c 99 (100110),,;,

8 56 (001000),;, d 100 (100111),;,

9 57 001001),,;, e 101 (101000),,;,

A 65 (001010),,;, f 102 (101001),,;,

B 66 (001011),,;, g 103 (101010),,;,

C 67 (001100),,;, h 104 (101011),;,

D 68 (001101),;, i 105 (101100),;,

E 69 (001110),;, j 106 (101101),,;,

F 70 (001111),,;, K 107 (101110),,;,

G 71 (010000),,;, 1 108 (101111),;,

H 72 (010001),,;, m 109 (110000),;,

I 73 (010010),,;, n 110 (110001),,

] 74 (010011),;, 0 111 (110010),,;,

K 75 (010100),,,, p 112 (110011),;,

L 76 (010101),,;, q 113 (110100),;,

M 77 (010110),,;, r 114 (110101),;,

N 78 (010111),,;, s 115 (110110),,;,

0 79 (011000),,;, t 116 (110111),;,

P 80 (011001),,;, u 117 (111000),,,,

Q 81 (011010),,;, v 118 (111001),,;,

R 82 (011011),;, w 119 (111010),;,

S 83 (011100),,;, X 120 (111011),;,

T 84 (011101);, y 121 (111100),,;,
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Table 3 (continued)

Character C:lcul é Encoding value Character e:lcul ; ‘E;:lcl:):ing
8] 85 (011110);, vA 122 (111101)y;,
Table 4 — Encoding/decoding mapping table of Text2 sub-mode

Character e:l(l:ll; Encoding value Character e:l(l:llé Elig)lﬂlng
NUL 0 (000000),;, # 35 (011111),y;,
SOH 1 (000001)y;, $ 36 (100000)y,;,
STX 2 (000010);, % 37 (100001);,,
ETX 3 (000011),;, & 38 (100010) g,
EOT 4 (000100), ;, : 39 (1000%1),): -
ENQ 5 (000101),;, ( 40 (100100),,;,
ACK 6 (000110)y;, ) 41 (100101),;,
BEL 7 (000111)y;, * 42 (100110)y;,
BS 8 (001000), ;, + 43 (100111),,;,
HT 9 (001001),,;, ) 44 (101000),,;,
LF 10 (001010}, - 45 (101001)y;,
VT 11 (001011),,;, : 46 (101010),;,
FF 12 (001100)y,;, / 47 (101011)y,;,
CR 13 (001101),,;, : 58 (101100),;,
SO 14 (001110),;, ; 59 (101101),,;,
SI 15 (001111);, < 60 (101110),,;,
DLE 16 (010000),;, = 61 (101111),;,
DC1 17 (010001)y;4 > 62 (110000);,
DC2 18 (010010) ? 63 (110001),,;,
DC3 19 (010011)y;, @ 64 (110010),;,
DC4 20 (010100),;,, [ 91 (110011);,
NAK 21 (010101),,, \ 92 (110100),,;,
SYN 22 (010110),;, ] 93 (110101)y,;,
ETB 23 (010111),;, A 94 (110110),,;,
CAN 24 (011000),,, _ 95 (110111),;,
EM 25 (011001)y;, 96 (111000);,,
SUB 26 (011010),;, { 123 (111001),,;,
ESC 27 (011011)y;, | 124 (111010);,,
Sp 32 041400y — ] 125 CEETEE R
! 33 (011101),,;, ~ 126 (111100),;,
g 34 (011110),,;, DEL 127 (111101),;,

5.4.6 Binary mode encoding

Binary Byte mode is used to encode binary data in any form. The linking of Binary Byte mode indicator,
count indicator and binary byte sequence form an information bit stream of binary byte encoding
mode. The count indicator is a 13-bit binary sequence and is represented as the byte number of input
binary data.
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5.4.7 Common Chinese Characters in Region One mode encoding

Common Chinese Characters in Region One mode encodes common characters and symbols in double-
byte region one and two of GB18030, 4074 characters in total. Each character or symbol is represented
by 12-bit binary sequence according to the following method. The encoding value of the character in
this mode is in the range of (000000000000),,;,, to (111111101001) ;.-

a. For characters and symbols with GB18030 values whose first byte value is in the range of BOygy to
D74gx and second byte value is in the range of Alypy to FEygy:
(1) Subtract Al from the second byte value
(2) Subtract BOygy from the first byte value.
(3) Multiply the result of (2) by 5Eygy.
(4) Add the result of (2) to the product from (3).
(5) Convert the result to a 12-bit binary string.
b.| For characters and symbols with GB18030 values whose first bytevalue is in the range of Al to
A3ygx and second byte value is in the range of Alygy to FEyy:
(1) Subtract Alygy from the second byte value.
(2) Subtract Alygy from the first byte value.
(3) Multiply the result of (2) by 5Eygy.
(4) Add the result of (1) and EBOygy to the product from (3).
(5) Convert the result to a 12-bit binary string.
c.| For characters and symbols with GB18030 values from A8A1,py to A8COygy, subtract Al gy from
the second byte value then add FCApy to the result, then convert the result into a 12-bit binary
string.
The information bit stream is.génerated in the following manner. Begin with mode indicator (0100)
bid. Encode characters in order into 12-bit binary and connect them into a sequence. Add fhe mode
tefminator (1111111111}1)y;,. Additionally, (111111111110),,;, is considered as transition from
Cdmmon Character In Region One to Common Character In Region Two.
EXAMPLE 1
Input charactew” é
Chardeter value: C8ABygyx
(1) Subtract BOyy from its first byte value CBhpx-B0ypx=164Ex
(2) Multiply the result of (1) by 5Egx 18 px*SEpx=8D0yEx
(3) Subtract Alygy from its second byte value  ABypy-Alypx=0Aghex
(4) Add the result of (2) to result of (3) 8D0ypx+0ALEx=8DAyEx
(5) Convert the result to a 12-bit binary string  (100011011010) ;,
EXAMPLE 2
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Input character: &

Character value: A3BByx

(1) Subtract Alygy from its first byte value A3Lex-Alyex=024Ex

(2) Multiply the result of (1) by SEygx 024Ex*5ElEx=BChEpx

(3) Subtfact Alygy from its second byte BByex-Algex=1AgxEx

(4) Add the result of (2), result of (3) and EBOygyx BChpx+t1AgpxtEBOypx=F86ykx

(5) Convert the result to a 12-bit binary string (1111 1000 0110) ;,
EXAMPLE 3

Input chafracter: v’

Charactef value: A8BEyEx

(1) Subtract Alygy from its second byte value  BEygpy -Alypx=3Dygpx

(2) Add

(3) Convert the result to a 12-bit binary string ~ (111111100111) 4,

5.4.8 Common Chinese Characters in Region'Two mode encoding

Common [Chinese Characters in Region Twe:inode encodes common characters and symbols in doub
byte regipn two of GB18030, 3008 characters in total. Each character or symbol is represented by 1
bit binary sequence according to following method. The encoding value of the character in this modd i
in the rarnge of (000000000000),,;,40,(101110111111)y;,,.

For chargcters and symbols with"GB18030 values whose first byte value is in the range of D8ygy
F74ex and second byte valuefisin the range of Alypy to FEygy:

(1) Subtract Alygy from the second byte value.

(2) Subtfact D8ypx-from the first byte value.

4) Add

(3) Mult]ply theresult of (2) by 5Egx.

8

he result of (1) and FCAyy 1Dy ex*ECAEx=FE7 4Ex

hevesult of (1) to the product from (3).

(5) Convert the result to a 12-bit binary string.

e-
2-

(=g

(0]

The information bit stream is generated in the following manner. Begin with mode indicator (0101)
bin. ENcode characters in order into 12-bit binary and connect them into a sequence. Add the mode
terminator (111111111111),;,. Additionally, (111111111110),;, is considered as transition from
Common Character in Region Two to Common Character in Region One.

EXAMPLE

26
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A
Character value: F3A3yex
(1) Subtract D8y from its first byte value F34Ex-D8ypx=1ByEx
(2) Multiply the result of (1) by SEygx 1Bypx*SEgpx=9EA4Ex
(3) Subtract Alygy from its second byte value A3ypx-Alypy=024px
(4) Add the result of (3) to the product from (2) 9EALExt021Ex=9ECHEx

(5

5.49 GB18030 2-byte Region mode encoding

Convert the result to a 12-bit binary string (100111101100);,

GB18030 2-byte Region mode encodes all characters and symbols in double-byte region of GB18030,
i.¢. Chinese characters whose first byte value is in the range of 81y to FELEx and second Qyte value
isfin the range of 40y to 7Eygy or in the range of 80y to FEygy, 23940 Chinese characterfs in total.

CHaracters and symbols in this mode are represented by 15-bit binary sequence according to|following

method. The encoding value of the character in this mode is in the'range of (000000000000p00)y;, to

(1p1110110000011)y;,.

The following steps are the complete 2-bit Byte Chinese Characters Mode Encoding process:

(1) For characters whose second byte value is in the‘range of 40y to 7E gy, subtract 40|y from
its second byte value. For characters whose sé€cond byte value is in the range of 80yx|to FEygx,
subtract 41y from its second byte value.

(2) Subtract 81y from the first byte value:

(3) Multiply the result of (2) by BEygx

(4) Add the result of (1) to the praduct from (3).

(5) Convert the result to a 15=bit binary string.

The information bit stream is generated in the following manner. Begin with mode indicator (0110)

bid. Encode charactersin order into 15-bit binary and connect them into a sequence. Add fhe mode

tefminator (1111113819¥111111),;,.

EXAMPLE 1

Input character : N

JE

Character value: 9D5 T ey

(1) Subtract 81y from its first byte value 9DyEx -81yEx =1C HEx

(2) Multiply the result of (1) by BEygy 1Chx*BEypx =14C8ypy

(3) Subtract 40ygy from its second byte value  51ypx-40hpx=11gpx

(4) Add the result of (3) to the product from (2) 14C8ygy +11px =14D9%px

(5) Converttheresulttoa 15-bitbinary sequence(001010011011001),;,

EXAMPLE 2

© ISO/IEC 2021 - All rights reserved 27


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC

20830:2021(E)

Input character : <
/

Character value: 9EAFyEx

(1) Subtract 81y from its first byte value 9EEx-81yEx=1DyEx

(2) Mult
(3) Subt

(4) Add the result of (3) to the product from (2) 1586ygx+6Eyrx=15F4Ex

(5) Conv

5.4.10 GB18030 4-byte Region mode encoding

GB18030

Chinese dharacters and symbols whose first byte value is in the range of 81 pgy\to FE gy, second by

value is i

iply the result of (1) by BEy;gx 1Dy Ex*BEEx=1586ykx

ract 41, from its second byte AFpv-41,0v=6E oy

ert the result to a 15-bit binary sequence(001010111110100)y;,,

4-byte Region mode encodes all characters and symbols in four-byte région of GB18030,

n the range of 30 gy to 39 gy, third byte value is in the range of 835y to FEyx and four

€.
te
th

byte valuf is in the range of 30 gy to 39 gy, 1,587,600 Chinese characters'and symbols in total. This

mode dogs not have a mode terminator. By default, this encoding mode,will be ended automatically aff

encoding

with alegding four-bit mode indicator (0111),;, according to the f¢llowing method.

The enco
(1100004

The folloy
(1) Subty
(2) Subty
(3) Subty
(4) Subty

a character. Each of the characters and symbols are represented by a 21-bit binary sequen

ling value of the character in this mode is in the range of (000000000000000000000)y;,
11100110001111),;,.. A four-bit mode indicator is added in front of the sequence.

ving steps are encoding method:

act 30y from the fourth byte value.
act 81y from the third byte value,
act 30y from the second byte value.

act 81y from the first byfewvalue.

(5) Mult

(6) Multiply the result of (3)by 04ECygy.
(7) Multiply the result,of{4) by 3138gy.
(8) Add the result’of'(1), the product from (5), the product from (6) and the product from (7) togethg

(9) convért the'result to a 21-bit binary sequence.

ply the result of (2) by OA}gy-

er
ce

(=g

(0]

EXAMPLE
Input character : ]
N
Character value: 8139EF30yEx
(1) Subtract 81y from its first byte value 81ypx-81pEx=00yEx
(2) Multiply the result of (1) by 3138 gy 00 yEx*x31384x=00 yEx
(3) Subtract 30 yx from its second byte value 39%Ex-304Ex=09%Ex
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(4) Multiply the result of (3) by 04EC gy 094px*04ECyEx=2C4Cyx
(5) Subtract 81y from its third byte value EFypx-81yEx=6EyEx

(6) Multiply the result of (5) by OAygx 6Epx*0AEx=44Clpx

(7) Subtract 30,y from the fourth byte value 304Ex-304Ex=004Ex

(8) Add the results of (2), (4), (6) and (7) together

200

©

5.4.11 ECI mode encoding

5.4.11.1 General

EQ
to
bd

FaVWa 2040 A4-4L FaVa¥ o
UUHEX T Lb‘rbHEXT“R“l‘bHEXTUUHEX—JU JUHEX

Convert the result to a 21-bit binary sequence (000000011000010011000)y,5,,

I mode is invoked by the use of mode indicator (1000),;,. The data.sequence is encoded pccording
the rules of Numeric mode, Text mode, etc. See encoding rules described in 5.4. Each modg¢ segment
gins with the highest bit of mode indicator and ends with the lowest’bit of data bit stream (ffor Binary

By

4
r
th
m

5.4.11.2 ECI designator

Th
IS
be
de
™
loy

te mode) or mode terminator (for Numeric mode, Text mode, Gommon Chinese Charactersfin Region

One mode, Common Chinese Characters in Region Two mode,.GB18030 2-byte Region mode,(GB18030
‘;'Ejyte Region mode). The length of each mode segment is. detéermined definitely by the encoding mode

es; there is no separator between segments. The ECI-€ncoding sequence is generated by connecting
e ECI designator, ECI assignment numbers and one diihore binary sequences encoded by r¢lated ECI
hde.

e ECI designator appears in the data®p be encoded as character 5Cygy (“\” or the badkslash in
D/IEC 646) followed by the six digit\assignment number. Where 5Cypy appears as true dafa it shall
doubled in the data string before.entoding in symbols to which the ECI protocol applies. Epch ECI is
signated by a six-digit assignment number which is encoded in the Han Xin Code symbol af the one,
o or three bytes following the ‘ECI mode indicator. The encoding rules are defined in Talple 5. The
ver numbered ECI assignments may be encoded in multiple ways, but the shortest way is pijeferred.

Table 5 — Encoding ECI assignment numbers

ECI assighment Number of
. . Codeword values
value encoding bit
000000 to 000127 8 Obbbbbbb
000000 to 016383 16 10bbbbbb bbbbbbbb
000000 to 811799 24 110bbbbb bbbbbbbb bbbbbbbb
NOTE b......b is the binary value of ECI assignment number.
EXAMPLE
Assume data to be encoded are Greek letters “ABI'AE”, using character set ISO/IEC 8859-7 (ECI000009).

Data to be encoded: \OOOO09ABTAE (character values are Alypy A2ypx A3hex Adyex ASyEx )

Bit sequence in symbol:
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ECI mode indicator: 1000

ECI Assignment number (000009): 00001001

Mode indicator (byte): 0011

Character count indicator: 0000000000101

Data: 10100001 10100010 10100011 10100100
10100101

Final information bit string: 100000001001 0011 0000000000101 10100001

5.4.11.3

Refer to

an ECI d
modes to
to encryyp
assignme
the first

be encod
segment.

54.12 U

54.12.1
Unicode 1

For the in
or 4 byte
analysis §
encoding
eath sub-
described

5.4.12.2
The modg

5.4.12.3

10100010 10100011 10100100 10100101

Multi-ECI

the AIM ECI specification for the rules defining the effect of subsequent ECGI designator
hita segment. (ECI assignment numbers are 000000 to 000898.)There’ can be multiple H
encode data. For example, data to which a character set ECI has been\applied may be subije
tion or compaction using a transformation ECI which will co-exist.with the initial ECI (E
nt number more than 000898), or a second character set ECI will have the effect of terminati
FCI and starting a new ECI segment. Where any ECI designator appears in the data, it sh
bd in the Han Xin Code symbol in accordance with 5.4.11.2%nd shall commence a new mo

nicode mode

General
hode represents the UTF 8 message in Han'Xin Code.

put data, it is composed of characters which could be represented by 1 byte, 2 bytes, 3 byt
S. In the Unicode mode, the input.data is analysed by using the following self-adaptive d¢g
ilgorithm. Firstly, divide and combine the input data into the 1, 2, 3, or 4 byte pattern pi
sub-sequences, and secondly -apply a run-length data compression algorithm to enco
sequences of the input data-’ The self-adaptive analysis and run-length encoding process
in 5.4.12.3. The source(cqde of Unicode mode encoding shall be as listed in the Annex N.

Mode indicator and terminator

Data analysis and encoding algorithm

a) The

ode.Indicator of Han Xin Code Unicode mode is (1001);,,.

indicator of/nicode mode is (1001),;, and the mode terminator of Unicode mode is (1111)}};

in
CI
ct
CI
ng
nll
de

€S

e-
de

b) Use following steps to analysis encoded data:

1) Initially analysis the input data in accordance with the encoding algorithm described in c), and
get the initial byte pattern analysis result:

L.

30

Read the first 12 bytes of data to analysis:
i) Ifthe whole data length is less than 12 bytes, go to iii); otherwise, go to next step.

ii) Use 1 byte pattern, 2 bytes pattern, 3 bytes pattern and 4 byte pattern to encode t

he

first 12 bytes data, choose the byte pattern which has the lowest pre-encoding bit rate

for single byte (encoding bits / bytes counter) as the initial byte pattern of first

12

bytes. If this byte pattern is 4 bytes pattern, then go to viii); otherwise, go to next step.
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Read the first 9 bytes of data, if the whole data length is less than 9 bytes, go to v);
otherwise, go to next step.

Use 1 byte pattern, 2 bytes pattern (only analysis 8 bytes) and 3 bytes pattern to pre-
encode the first 9 bytes data, choose the byte pattern which has the lowest encoding
bit rate for single byte as the initial byte pattern of first 9 bytes. If this byte pattern is
3 bytes pattern, then go to viii); otherwise, go to next step.

II.

v) Read the first 6 bytes of data, if the whole data length is less than 6 bytes, go to vii);
otherwise, go to next step.
vi) Use 1 byte pattern and 2 bytes pattern to pre-encode the first 6 bytes dafa, choose

vii) Use 1 byte pattern as the initial byte pattern of first byte.

the byte pattern which has the lowest encoding bit rate for single byte as the initial
byte pattern of first 6 bytes. If this byte pattern is 2 bytes pattern, then go to viii);
otherwise, go to next step.

viii)Utilise the initial byte pattern in the initial data byte<series, set the nexf analysis

position of data to the next byte of the initial byte serjes,

For next analysis position of data, if reach the end of‘\data, the initially analysis is over;

otherwise, read the next 12 bytes of data, to analysis:

i)

vi)

vii) Use 1 byte pattern as the initial byte pattern of the next hyte

If the whole data length from next analysis position is less than 12 bytes, [go to iii);
otherwise, go to next step.

Use 1 byte pattern, 2 bytes pattern, 3*bytes pattern and 4 byte pattern to pre-encode
the next 12 bytes data, choose thedyte pattern which has the lowest encoding bit rate
for single byte (encoding bits /\bytes counter) as the initial byte pattern qf next 12
bytes. If this byte pattern is-4¢hytes pattern, then go to viii); otherwise, go to pext step.

Read the next 9 bytes of(data, if the whole data length from next analysis gosition is
less than 9 bytes, go tev); otherwise, go to next step.

Use 1 byte pattern, 2 bytes pattern (only analysis 8 bytes) and 3 bytes pattern to
encode the next 9 bytes data, choose the byte pattern which has the lowest|encoding
bit rate forsingle byte as the initial byte pattern of the 9 bytes. If this byte pattern is 3
bytes pattern, then go to viii); otherwise, go to next step.

Read the next 6 bytes of data, if the whole data length from next analysis gosition is
less'than 6 bytes, go to vii); otherwise, go to next step.

Use 1 byte pattern and 2 bytes pattern to encode the next 6 bytes data, choose the
byte pattern which has the lowest encoding bit rate for single byte as the initial
byte pattern of next 6 bytes. If this byte pattern is 2 bytes pattern, then go to viii);
otherwise, go to next step.

viii)If the initial byte pattern of the data series is different than the previous initial byte

pattern of the previous data byte series, set the initial byte pattern as data patern of
the data series, move the next analysis position of data by adding the length of the byte
series, go back to II; otherwise, if the initial byte pattern of the data byte series is same
as the previous initial byte pattern of the previous data, analyze and decide whether
to combine the two data byte series into one or not. The data combination analysis is
to calculate and compare the encoding bits for using two separate byte patterns and
the encoding bits for integrating to one single byte series:

If the encoding bits for integrating to one single byte series is not greater than the
encoding bits using two separate byte patterns, then do not change the previous byte

© ISO/IEC 2021 - All rights reserved 31


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC 20830:2021(E)

pattern to encode, but notice to change the length, difference and minimum values of
each byte for the byte pattern;

— If the encoding bits for integrating to one single byte pattern is greater than the
encoding bits for using two separate byte patterns, then start a new byte pattern to
encode;

— For both of the above two situation, move the next analysis position by adding the
length of the new analyzed byte pattern.

2) ptimijze the initial hyh:- pattern qnq]ycic result by Fnllm/\ling steps:

I| Ifthe data sequence and the previous data sequence use the same byte pattern:

Calculate the encoding bits of the two adjacent dada sequence with two separate byte
patterns (different length, difference and minimum values )and the encoding bits of the
two data sequence with single byte pattern:

— If the encoding bits for integrating to one single byte pattern,is’ greater than the
encoding bits for using two separate byte patterns, then do notnieed to change the byjte
pattern;

(g

— If the encoding bits for integrating to one single byte pattern is not greater than the
encoding bits for using two separate byte patternsythén integrate the two separdte
byte patterns to one single byte pattern, but noticeto/change the length, difference ahd
minimum values of each byte for the byte patterm

[|. Iftotal byte length of two byte patterns is less thai 16:

Calculate the encoding bits of the two adjacent dada sequence with two separate byfte
patterns (different length, difference and-minimum values )and the encoding bits of the
two data sequence with one local singlé,byte pattern(1 byte mode):

— If the encoding bits for integrating to one local single byte pattern is not less than the
encoding bits for using twe-$eparate byte patterns, then do not need to change the byfte
pattern;

— If the encoding bits$ufor integrating to one local single byte pattern is less than the
encoding bits for using two separate byte patterns, then integrate the two separdte
byte patterns-to.one local single byte pattern

[[I. Repeat above-steps described in this step until there is no more optimization can be madle.
c) Utilide the analysis.result by Step 2, use following steps to encode the input data:

1) Hor each.data sequence of 1, 2, 3, or 4 byte pattern, choose the relevant byte pattern indicafor
ds thestart bits of the encoding (see Table 6).

Table 6 — Byte pattern indicators in Unicode mode

Byte pattern Byte pattern indicator
1 byte pattern (0001)y;,,
2 bytes pattern (0010)y;,
3 bytes pattern (0011)y,;,
4 bytes pattern (0100);,
The terminator of Unicode mode (1111)y;,,

2) Utilise the encoding format in Table 7 to encode the byte pattern counter of data sequence of
this byte pattern (the byte pattern counter is based on byte pattern, not the byte length, for
example 3 bytes pattern with counter 2 has 6 bytes):
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Table 7 — Encoding format of the byte pattern counter in Unicode mode

Counter range Encoding bits Encoding format

Oto7 4 0XXX

8to 63 8 10XX XXXX

64 to 511 12 110X XXXX XXXX

512 to 4095 16 1110 XXXX XXXX XXXX

4096 to 32767 20 11171 OXXX XXXX XXXX XXXX

3) Find the minimum of each T, Z, 3, or 4 bytes groups, calculate and recode all the différences of
each byte positions of the 1, 2, 3, or 4 byte groups compared to the minimum. Add 1,2, 3, or 4
4-bit difference length identifier to the encoding bit stream to encode how many bits will be
enough to encode the differences of each byte position compared to the minimum yalues for
each byte positions of each 1, 2, 3 or 4 bytes patterns.

For example:

4 bytes pattern, the each byte group needs 2 bits, 3 bits, 6 bits and 8 bits to encode the
difference in order, the encoding here is:

0010 0011 0110 1000

4) Add 1, 2, 3 or 4 8-bit encoding to encode the minimum Values for each byte groups. if fll data of
one byte position is all same (0 bit differences), thén this minimum value for this byt¢ position
is the value for all data of this byte position.

5) Add differences encoding bits calculated byze)3) to encode difference value of each 1, 2, 3, or
4 byte group of for each byte position from begining of this byte pattern to the end. [f all data
of one byte position is all same (0 bit differences), then do not need to encode the difference of
this byte position.

d)] Add the mode terminator of Unicode mode of Han Xin Code - (1111),;,,, at the end of the erjcoding of

input data.

5.4.13 GS1 mode encoding

5.4.13.1 General

GY1 mode encode GS¥data of GS1 system represented by following structure:

Al Data; ... AlData;<FNC1> ... Al Data,

Allmeans Application Identifier which shall conform to the GS1 General Specification.

Ddta.means the Data of specific Application Identifier Al defined in GS1 General Specification.

5.4.13.2 Data representation rule

When representing the above GS1 data in Han Xin Code, split the GS1 data into several GS1 data
segments:

where

Al;Data; .. AlData;<FNC1> ... Al Data,

GS1 datasegment1 ... GS1 data segmenti ... GS1 data segment n

Segment; = Al,Data;,i=1, 2, ..,m
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And each GS1 data segment has a Al key, and Datai is the value associated with the key Al;. with the
Data; value of this Al key. According to the GS1 specificatons, all predefined length GS1 data strings
should be preceded, followed by all non-predefined length GS1 data strings. If more than two non-
predefined length strings are used at the end of the whole string, then <FNC1> should be added in
between. The separator character <FNC1> is placed immediately after a non-predefined length data
segment and is followed by the GS1 Application Identifier of the next data segment. However, If a non-
predefined length data segment is the last data segment to be encoded, the <FNC1> should not be used.

5.4.13.3 Mode indicator and terminator

Mode indjcator of GS1 mode is (1110 0001),,;,,, and mode terminator of GS1 mode is (1111 1111);;,.

5.4.13.4 |Encoding algorithm
a) Use (1110 0001),,;, to indicate the start of GS1 mode, goto b), etc.
b) Combine the GS1 data segments into data segments groups separated by <FNC1>.

c) Apply the standard Han Xin Code encoding algorithm to the first segments“group or the whgle
messpge if there is no need to add FNC1.

d) Ifthdre are two or more groups, select the first two adjacent GS1 data.segment groups separate py
<FN(1>, If the leading encoding scheme before the <FNC1> aredwmeric mode, treat the <FNC[L>
as a |numeric extension which is encode as “1111101000”,ten ‘add the <FNC1> encoding irto
the encoding bits by padding “1111101000” into the encoding bit string, and continue Numeric

encorfjing till the end of the following group or the firstccharacter other than 0~9. If the leadipg

encogling scheme is Text mode, first end the Text mode,by using Text mode terminator, then afdd
the numeric mode indicator “0001” to start the numeric mode before the <FNC1> encoding, ppd
the “[l1111101000” encoding, and utilise the Han Xin Code encoding algorithm till the end of the
following group. Then go to step 5

e) Continue the Step 3 till all the groups are encoded, and add the GS1 mode terminator.
EXAMPLE 1

For the GS|L data (01)03453120000011 (17)191125 (10)ABCD1234

a) Use (1110 0001)bin to indicate the start of GS1 mode;

b) combjne the data segments i to groups. There is no need to add the <FNC1>between the data elemgnt
strings, so there is only onegroup:

01034531p00000111719¥12510ABCD1234

c) encode the group with the standard Han Xin Code algorithm.

For 01034531200000111719112510ABCD1234, it could be divided into two string, and encoded with Numefic
and Text npodé.separately.

[.  For “0103#5312000001 11719112510 The encode process 13t
i)  Separate the string into groups of three digits: 010 345 312 000 001 117 191 125 10
ii) Start with change to numeric mode (0001) and choose the Terminator: 1111111110
iii) Convert each group into its binary equivalent:

010—0000001010

345-0101011001

312-0100111000

000—0000000000
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001—-0000000001
117-0001110101
191-0010111111
125-0001111101
10—0000001010, then append the binary terminator (1111111110)
iv) Then the encoding binary sequence for “01034531200000111719112510” is 0001 0000001010 0101011001

0100110006 0000000000 6000000001 00011010 T 60010 600110000000 1610 11113111110

II.| For “ABCD1234”, change to text mode (0010), then:
i) | Encode the characters in the Text1 sub-mode:
A—001010

B—001011

C-001100

D—001101

1-000001

2—000010

3-000011

4—-000100

Then append text mode terminator (111111)

ii)] The encoding binary sequence for “ABCD1234” is 0010 001010 001011 001100 001101 000001 000010
000011 000100 111111.

iii] The final encoding binary sequence is

1110 0001 0001 0000001010~0101011001 0100111000 0000000000 0000000001 0001110101 0010111111
0001111101 0000001010 1411111110 0010 001010 001011 001100 001101 000001 000010 000011 000100
1111111 11111111,

ENAMPLE 2
Fop the GS1 data(01)03453120000011 (17)191125 (10)ABCD1234 (21)10,

a

—

Use (1X10'0001)bin to indicate the start of GS1 mode;

b)| Cembine the data segments into groups. <FNC1> should be added between the Al (10) and Al(21) data
element strings, so there are two groups:

01034531200000111719112510ABCD1234<FNC1>2110
c¢) Encode the first group with the standard Han Xin Code algorithm (same as last example).

For “01034531200000111719112510ABCD1234”, it could be encoded as “0001 0000001010 0101011001
0100111000 0000000000 0000000001 0001110101 0010111111 0001111101 0000001010 1111111110 0010
001010 001011 001100 001101 000001 000010 000011 000100 111111".

d) For <FNC1>2110, as for the leading encoding scheme is Text mode and the characters following <FNC1> are
0~9, it should be encoded as:

I.  Choose the Numeric mode indicator “0001”, and the Terminator “1111111101”

II. <FNC1>should be encoded as “1111101000”
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1.
IV.

2110 should continue the Numeric encoding, and the binary encoding is “0011010011 0000000000".

The final binary encoding sequence is

1110 0001 0001 0000001010 0101011001 0100111000 0000000000 0000000001 0001110101
0010111111 0001111101 0000001010 1111111110 0010 001010 001011 001100 001101 000001
000010000011000100111111000111111010000011010011 00000000001111111101 11111111

5.4.14 URI mode

5.4.14.1

Nowadayp, Uniform Resource Identifier (URI) is widely used in bussiness and daily life of every pers
URI modg indicate the data represented in Han Xin Code is Uniform Resource Identifier (URH:réference

to RFC 3986.

URI Mode is a highly efficientient encoding scheme to encode URI string reference te RFC 3986.
recognizing the characteristics of RFC 3986, URI Mode use 3 charsets (URI-A, URI*BJand URI-C),which
should cdnform to Annex M, and a Percent-Encoding charset to represent URENW this scheme, UR]
charset ifjcludes the most common used characters or URI fragments (such as www., .com, http://, ef]
of URI; URI-B includes other characters defined in RFC 3986 and less commuonkeywords; URI-C includ
all charagters and URI fragments defined in URI-A and URI-B. The analysis and encoding process

described in 5.4.14.3.

5.4.14.2
The modg¢ indicator of URI Mode is (1110 0010),,;,, and the mpde terminator of URI Mode is (111);,,.

5.4.14.3
a) The mpode indicator of URI mode of Han Xin Gode is (1110 0010)y;,,

b) Using following methods and steps to analysis the input URI string:

36

L.

I1.

General

Mode indicator and terminator

Data analysis and encoding algorithm

[pitially analysis the input URI string by following the rules described as follow in accordan
with the charsets defined in¢), find and record the initial encodings for each characters
haracter sequence of the input URI string:

Q

i) If there are two _character behind the character “%”, and these “%XX” character sequen
meet the requirements of Percent-Encoding (RFC 3986 Section 2.1 Page 12) defined in R
3986, utilise.Percent-Encoding charset to these “%XX” character sequence.

il) If the character or character sequence can be encoded by using URI-A charset and UR
charset, 'utilise URI-A charset as first choice.

If the character or character sequence can be encoded by using URI-B charset and UR
charset, utilise URI-B charset as first choice.

—n
—r
p—

n.

By

-A
C.)
es
is

o

iv) Ifthere are two ways by used URI-A charset to encode a character or a charset sequence
the same position(s), then utilise the way has the bigger encoding value as first choice.

v) Ifthere are two ways by used URI-C charset to encode a character or a charset sequence
the same position(s), then utilise the way has the bigger encoding value as first choice.

After initially analysis described in I, optimize the data analysis result by using the followi
steps:

i) If the initial encoding for a character or character sequence utilise URI-A charset a

at

at

ng

nd

URI-B charset is chosen to encode the next character or character sequence, then calculate

how many encoding bits will be used to encode these two adjacent character sequence

in

URI-A and URI-B separately and how many encoding bits will be used by utilising URI-C
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charset for the character sequence composed by these two next character sequence. Only
if the “combined sequence” encoding bits number be less than or equal to the “separate
sequences”, then utilise URI-C charset to encode the character sequence composed by
these two adjacent character sequence.

If the initial encoding for a character or character sequence utilise URI-B charset to encode
the character sequence and the encoding for the next character or character sequence is
URI-A charset, then calculate how many encoding bits will be used to encode these two
adjacent character sequence separately and how many encoding bits will be used by
utilising URI-C charset for the character sequence composed by these two next character

iif)

vi)

Sequence. Unly 1f the ~combined sequence encoding bits number less than o1 equal to
the “separate sequences”, then utilise URI-C charset to encode the character|sequence
composed by these two adjacent character sequence.

If the initial encoding for a character or character sequence utilise URIFAcharset fo encode
the character sequence and utilise URI-C charset to the next character sequdnce, then
calculate how many encoding bits will be used to encode these two adjacent fcharacter
sequence separatly and how many encoding bits will be used\by utilising URIHC charset
for the character sequence composed by these two next\character sequenc¢. Only if
the “combined sequence” encoding bits number less than)will be less than o] equal to
the “separate sequences”, then utilise URI-C charset*te’encode the character |[sequence
composed by these two next character sequence.

If the initial encoding for a character or charactérsequence utilise URI-B charset fo encode
the character sequence and utilise URI-C chdrset to the next character sequednce, then
calculate how many encoding bits will he\tsed to encode these two adjacent character
sequences separately and how many eneoding bits will be used by utilising URI{C charset
for the character sequence composed(by these two next character sequence. Qnly if the
“combined sequence” encoding bitsshumber less than or equal to the “separate s¢quences”,
then utilise URI-C charset to enc@de the character sequence composed by these|two next
character sequence.

If the initial encoding for-a character or character sequence utilise URI-C charset to
encode the character,sequience and utilise URI-A charset to the next character pequence,
then calculate how manhy encoding bits will be used to encode these two next character
sequence separately and how many encoding bits will be used by utilising URI{C charset
for the character sequence composed by these two next character sequence. Only if the
“combined sequience” encoding bits number less than or equal to the “separate sgquences”,
then utilise URI-C charset to encode the character sequence composed by these|/two next
charactersequence.

If the’ initial encoding for a character or character sequence utilise URI-C charset to
encode the character sequence and utilise URI-B charset to the next character pequence,
then calculate how many encoding bits will be used to encode these two next character
sequences and how many encoding bits will be used by utilising URI-C charsgt for the
character sequence composed by these two next character sequence. Only if the “combined
sequence” encoding bits number less than or equal to the “separate sequences”, ten utilise

URI-C charset to encode the character sequence composed by these two next character
sequence.

vii) Repeat above steps described in this step until there is no more optimization can be made.

c) Utilise the analysis result by b), use the indicators in Table 8 and the corresponding charsets to
encode the input URI string:
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Table 8 — Encoding indicators of each charsets in URI mode

Charset Charset indicator
URI-A (001)y,;,
URI-B (010)pip,
URI-C (011);,
Percent-Encoding (100) i,
URI Mode Teminator (111);,

NOTE 1 URI-A charsetis defined in Table M.1

NOTE 4 Percent-Encoding:

NOTE 2 URI-B charset is defined in Table M.2.
NOTE 3 URI-C charsetis defined in Table M.3.

For the two characters “XX” followed to the character “%”, and the “XX” meet the requirenients
of hex “00” to “FF” or “00” to “ff”, use Percent-Encoding charset to encode the “%XX” character
sequence. In the encoding process of Percent-Encoding, after the charset indicator (100),;, add a
8-bit counter to encode the length of the number of how many Percent-Encoding sequénces are,
after the counter use 8-bit binary string to encode each XX.

d) Ther

The C implementation source codes for encoding and decoding are listed'in Annex O.

EXAMPLE
For the UR
a) TheU
b) Analy

http:

1
[ http://www.example.com

sis of the input URI string:

/[www.example.com

L.

—

—_

RI mode indicator is (1110 0010),;,,

hitially analyise the input URI strings:;

node terminator of URI mode of Han Xin Code is (111);,,.

ccording to the algorithm, the input URI string could be encoded by URI-A charset(see Table 9), whifh
started with the URI- A modé&indicator (001).

Table 9 —=URI mode “http://www.example.com” encoding

T

38

Character/URI Encoding Value Encoding (bits)
fragment

http:// 49 110001
wWww. 56 111000
e 4 000100
X 23 010111
a 0 000000
m 12 001100
p 15 001111
1 11 001011
e 4 000100
.com 57 111001
Terminator of URI-A 63 111111
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II. Since only URI-A charset is used to encode the whole UR], there is no need to optimize it with other URI

character sets.

Add the URI mode Terminator (111), then the final encoding binary sequence is (1110 0010 001 110001

11100 0 000100 010111 000000 001100 001111 001011 000100 111001 111111 111);,

EXAMPLE 2

For the URI:

dictionary.cambridge.org/zhs/15H/Z51E/s0il?g=s0il

TH

“h:

Th

a)
b)

e steps for encoding follow.

The mode indicator is (1110 0010)y,

Analysis of the input URI string:

https:

I1.

dictionary.cambridge.or

zhs/%E8%AF%8D%ES5%85%B8{%E8%8B%B1%ES8]
%E9%98%BF%E6%8B%89%E4%BC%AF%UE8%AF%AD/soil?q=5oil

L.

Initial analysis of the input URI strings:

encoding

According to the algorithm, the input URI string cofild be encoded by using a combin
the URI-A charset and the Percent-Encoding mode

The string “https://dictionary.cambridge.org/zhs/” could be encoded in accordance

Table 10 — URI mode “https://dictionary.cambridge.org/zhs/” encoding

0AF%AD

htion of

with

Character/URI Encoding value Encoding (bits)
fragment
http:// 49 110001
d 3 000011
i 8 001000
C 2 000010
t 19 010011
i 8 001000
0 14 001110
n 13 001101
a 0 000000
r 17 010001
A% 24 011000
36 100100
c 2 000010
a 0 000000
m 12 001100
b 1 000001
r 17 010001
i 8 001000
d 3 000011
g 6 000110
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I1.

IV.

40

The Percent-Encodings

The”
Ther

“100
The
“001

The
chard

encodling binary sequence for “%E8%8B%B1%E8%AF%AD” is

“100

Ther

Table 10 (continued)

Character/URI Encoding value Encoding (bits)
fragment

e 4 000100
.org 60 111100
/ 37 100101
zZ 25 011001
h 7 000111
s 18 010010
/ 37 100101
Terminator of 63 111111
URI-A

00” sequence “%E8%AF%8D%E5%85%B8” is encoded by the Percent-Encoding charset (10

00000110 11101000 10101111 10001101 11100101 10000101 @0111000”
”is encoded in URI-A charset, and the encoding binary sequence for “/” is
100101 1111117

%" sequence “%E8%8B%B1%E8%AF%AD” iswentoded by returning to Percent-Encodi
et (100). There are 6 “%HH” formatted bytes, so set the counter to be “06"ypy, and

00000110 11101000 10001011 10110001 11101000 10101111 10101101”

est of the URI “/soil?q=s0il "could also-besencoded by URI-A charset.(see Table 11)

Table 11 <+ URI mode “/soil?q=s0il” encoding

D).

p are 6 “%HH” formatted bytes, so set the counter to be “06"ygy, @nd the encoding binary
sequé¢nce for “%E8%AF%8D%ES%85%B8” is

ng
he

Character/URI Encoding value Encoding (bits)
fragment

/ 37 100101
S 18 010010
0 14 001110
i 8 001000
1 11 001011
? 43 101011
€ 16 68+66646
= 45 101101
S 18 010010
0 14 001110
i 8 001000
1 11 001011
Terminator of 63 111111
URI-A
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V. As for only URI-A charset and Percent charset is chosen to encode the whole UR], there is no need to
optimize it.

Add all the indicator before the encoding binary sequence.

Add the URI mode Terminator , and the final encoding binary sequence is (1110 0010 001 000011 001000
000010 010011 001000 001110 001101 000000 010001 011000 100100 000010 000000 001100 000001
010001 001000 000011 000110 000100 111100 100101 011001 000111 010010 100101 111111 100
00000110 11101000 10101111 10001101 11100101 10000101 10111000 001 100101 111111 100 00000110
11101000 10001011 10110001 11101000 10101111 10101101 001 100101 010010 001110 001000 001011
101011 010000101101 010010001110 001000001011 111111 111). .

5.4.15 Mixed modes encoding

Ha
GH

T}
th

Af
on

e data content requires it. Table illustrates the structure of data contaiging n segments.

e mode to another. The basic hybrid encoding structure is as Table.12.

7 OTIT

n Xin Code supports any mixing of data sequence of the Numberic, Text, ECI,Binary Bytes and 4
18030 modes. The definition of encoding rules used in mixed modes is as follpws.

ere is the option for a symbol to contain sequences of data in one mode and then to changg modes if

plied to the original data, hybrid encoding rules are designed to trahsfer information encofling from

Table 12 — Format of mixed mode data

S¢gment 1
(thode except Binary Byte |mode 1 indicator data-1l mode terminator|1
mpode
S¢gment 2

mode indicator 2 data count indicator 2 data 2
(Binary Byte mode)
S¢gment 3
(thode except Binary Byte |mode indicator3 data 3 mode terminator|3
mfode)
S¢gment n mode indicator n datan mode terminator|n
NOTE Only binary mode applies count indicator while other encoding modes apply mode terminator to
depote the mode’s end.

Nymbers and comimon Chinese characters may be encoded in several modes. The methods df suitable

en

1.

coding modéselection are:

For numeric data, if the preceding mode of numeric data to be encoded is in any other mode except
Text-mode, Numeric mode will be selected. If the preceding mode is Text mode, the nunperic data
will be encoded in following steps:

a. Ifin sub-mode Textl and its length is more than 11 digits, Text encoding mode will be ended
and encoding switched to Numeric mode. Otherwise, Text mode will remain in effect.

b. Ifin Text2 sub-mode of Text mode and its length is more than 8 digits, Text encoding mode will
be ended and encoding switched to Numeric mode. Otherwise, Text mode will remain in effect.

For common Chinese characters in GB18030 2-byte region, its hybrid encoding rules are as follows:

a. For Common Chinese Characters in Region One, if the preceding encoding mode is any one
except GB18030 2-byte Region mode, Common Character In Region One encoding mode will
be applied. However, if the previous mode is GB18030 2-byte Region and its length is more
than 11 characters, encoding will be switched to Common Chinese Character in Region One
encoding mode. Otherwise, GB18030 2-byte encoding mode will remain in effect.
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b. For Common Chinese Characters in Region Two, if the preceding encoding mode is any one
except GB18030 2-byte Region, Common Character In Region Two encoding mode will be

applied. However, if the preceding mode is GB18030 2-byte Region and its length is mo

re

than 11 characters, it will shift to Common Chinese Character in Region Two encoding mode.

Otherwise, GB18030 2-byte encoding mode will remain in effect.
5.5 Error detection and correction

5.5.1 General

Han Xin (Jode symbols employ Reed-Solomon error correction.

According to the symbol version and error correction level, divide information codewords sequen
into blocks (see Annex B) to generate an error correction codewords sequence per block.

The polyfpomial arithmetic for Han Xin Code shall be calculated using bit-wise modulo-2.arithmetic a
byte-wis¢ modulo (101100011),,;, (decimal 355) arithmetic. This is based on the Galois field of 28 w
(1011000[11),;, representing the field's prime modulus polynomial:x8+x6+x°>+x+¥THirty-two differg
generatoff polynomials which shall in accordance with Annex D are used for generating the appropriz
error corfection codewords.

5.5.2 enerating the error correction codewords

The erroy correction codewords are the remainder after dividingthé data codewords by a polynom
g(x) used [for Reed-Solomon algorithm (see Annex D).

The data fodewords are the coefficients of the terms of a pdlynomial with the coefficient of the highg
term being the first data codeword and the lowest power term being the last data codeword befd
the first error correction codeword. The highest order coefficient of the remainder is the first err
correctioh codeword and the zero power coefficient'is the last error correction codeword and the 13
codewor( in the block.

The errof correction codewords can be generated by using the division circuit as shown in Figure 1
The registers b, through b _; are initializéd)as zeros. There are two phases to generate the encoding.
the first ghase, with the switch in the down position the data codewords are passed both to the outy
and the djircuit. The first phase is coemplete after n clock pulses. In the second phase (n+1 ... n+k clo
pulses), with the switch in the up pesition, the error correction codewords are generated by flushi
the registers in order and complementing the output while keeping the data input at 0. The codewor
output from the shift register-are in the order that they are to be placed in the symbol. If interleaving
used, the|codewords will fietbe placed in consecutive symbol characters.

hd
th
nt

al

st

or
st

8.
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ut
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ng
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e
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Divide the information codewords sequehce into corresponding blocks according to Table B

Xi
ea

T}

g2

Input
Output
Switch

1
2
3
@ GF(28) Addition

GF(28) Multiplication

Figure 18 — Error correction codeword encoding circuit

n Code. Error correction codewordS$ are calculated and added behind the information codd
ich block.

e following steps are the generating error correction codewords detailed process of Han Xi

coefficient adopts Galois Field GF(28), i.e., m;€GF(28). Polynomial arithmetic uses the bit
2 Arithmetic and-byte’s modulo (101100011),;, arithmetic, i.e., setting a as the genera
GF(28), so a8+a®+aS+a+1=0.

The infotmation codewords are the coefficients of the various items of the polynomial,
information codeword is the coefficient of the highest degree, while the last information
is thewcoefficient of the lowest degree.

Calculate the generator polynomial g(x)

1 for Han
bwords in

h Code:

Set information codeword polynomial as m(x)=my_; x¥1+my_,xk1+.+m;x+m, The p¢lynomial

s modulo
for of the

The first
rodeword

©

2t
g(x)zH(x—oci )=x2t + gy X2+ 4 g, x+g,
=1

The error correction codewords are the remainder of the information codeword polynomial

multiplying by x2¢ and then being divided by g(x), i.e., r(x)=m(x)x?t mod g(x). The highest

degree of

the remainder is the first error correction codeword, while the lowest degree coefficient is the last

error correction codeword.

The data codeword polynomial is c(x) =m(x)x?t+r(x), where the highest degree coefficient of c¢(x)

is the first codeword of data codewords sequence, while the lowest degree coefficient i
codeword of data codewords sequence.
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rror correction capacity

The error correction codewords can correct two types of erroneous codeword, erasures (erroneous
codewords at known locations) and errors (erroneous codewords at unknown locations). An erasure
is an unscanned or undecodable symbol character. An error is a misdecoded symbol character. The
number of erasures and errors correctable is given by the following formula:

e+2t<d-p
where
e rumber of erasures

t n

d n

p n

In the gemeral case, p=0. However, if most of the error correction capacity is‘used to correct erasur

then the

half the number of error correction codewords, p=3.

Accordin

one or more blocks, and every block will be processed with .erfor correction algorithm. The to

number ¢
the error

5.6 Usq

5.6.1 G

Han Xin (
the ECI p1

5.6.2 U

Han Xin

understa
number @
data reco|

umber of errors
umber of error correction codewords.

umber of codewords reserved for error detection
bossibility of undetected errors is increased. Whenever the number of erasures is more th

b to version and error correction level, information codewords sequence can be divided in

f codewords, total number of error correction codewords, and the structure and number
correction blocks of each level are listed in Annex B.

b1 considerations for encoding data in a'Han Xin Code symbol

eneral

ode offers flexibility in the way data-is encoded. Alternate character sets can be invoked usi
rotocol.

ser selection of error correction level

Code symbols offer(four levels of error correction. In an application, it is important
hd that these error“correction levels result in the generation of a proportional increase in t
f bits in the message (and hence increase the size of the symbol), and offer different levels
very. The basic\features of error correction level are shown in Table .

Table 13 — Error correction levels features

bS,

to
al
of

to
he
of

Error correction |Recovery capacity % |Encoding of error
level (approximation) correction level
L1 8 (00)piy

L2 15 (0D)pin

L3 23 (10)pin

L4 30 (11)pin

5.6.3 User selection of mode

Han Xin Code symbols offer eleven modes of encoding (which are specified in 5.4). Generally the modes
are used to define the format of the message data.

44
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5.6.4 User selection of Extended Channel Interpretation

The use of an alternate Extended Channel Interpretation to identify a particular code page or more
specific data interpretation requires additional codewords to invoke the feature. The use of the
Extended Channel Interpretation protocol (see 5.4.11) provides the capability to encode data from
alphabets other than the ASCII characterssupported by the default interpretation (ECI 000003).

5.6.5 User selection of symbol size

Han Xin Code has eighty-four versions (sizes). The size may be selected to meet the requirement of the
application. The sizes are technically specified in 4.2.2.

5.7 Construction of final data bit stream
The following steps shall be followed to construct the data bit stream:

1.| Divide the information codewords sequence into n blocks according-tothe version gnd error
correction level, see Annex B.

2.| For each information block, calculate a corresponding block of.érror correction codewords; see
5.5.2 and Annex D.

3.| Assemble the final sequence by taking information and¢error correction codewords ffom each
block in turn: the information codewords sequence ofénformation block 1; the error dorrection
sequence of error correction block 1; the information €odewords sequence of information block 2;
the error correction sequence of error correction:block 2; the information codewords seguence of
information block 3; the error correction sequence of error correction block 3;...; the information
codewords sequence of information block n; thé error correction sequence of error correction block
n.

4. Convert each codeword to 8-bit binary-string, thus convert the final data codewords sefjuence to
the final data bit stream.

5.8 Symbol construction

5.8.1 General

Giyen the codewords sequénce obtained in the subclauses 5.2, 5.3, 5.4, 5.5, 5.6 and 5.7 , th¢ Han Xin

Cdde symbol is constfucted using the following steps(see Annex K):
1.| Place Fixed Pattern in the Han Xin Code symbol;

Place datamodules in the symbol;

2
3.| Datamasking;
4

Place Structural Information in the symbol.

5.8.2 Fixed Pattern placement

A square blank matrix shall be constructed with the number of modules horizontally and vertically
corresponding to the version in use. Positions corresponding to the Finder Pattern, Position Detection
Pattern separators, Alignment Pattern and Assistant Alignment Patterns shall be filled with either dark
modules or light modules as appropriate. Module positions for the Structural Information region shall
be left temporarily blank. Annex A defines the positioning of Alignment Pattern.
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5.8.3 Data placement

The generated data codewords sequence will first be divided as every 13 codewords as a group. Connect
codewords in the same position of each group and form new groups, then link new groups together to
generate a new codewords sequence. For example, the final codewords stream of version 9 is C;C,Cs...
Ci3¢ Where C; (i=1, 2, 3 ... 136) is represented as codeword, and the final data codewords to be arranged
after broken up is C;C;4C,5...C,C;5Cy5...C139. The new codewords stream will be encoded into 8-bit
binary string and transfer into a sequence to be arrayed following the rule that 1 is dark module and
0 is light module. Place the sequence to be arrayed into the Han Xin Code symbol, row by row from
left to right and from up to down. Overleap when confronting Fixed Pattern or Structural Information

region an[d re-break the arrangement when confronting code pattern boundary. Fill in symbol paq\l

bit when

Asillustr

throughoput the entire symbol. Horizontal line damage would affect fewer codeword
yould affect more codewords.

=

damage v

there is blank in the pattern.

hted in Figure 19, the bits belonging to the same codeword group (the same color) a {&tﬁ}spers
tical li

: =2

ng

d

[¢°]

EXAMPLE
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Figure 19 — Arrangement of codeword bits in Han Xin Code symbols

1
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Figure 20 — Arrangement-of codeword bits in V5, L4 Han Xin Code symbol

TH
col
ha

ere are two error correction blocks in version 5, L4 Han Xin Code symbol. The first blo
dewords which include 14dnformation codewords (I)and 20 error codewords(E); the sec
s 35 codewords which-‘include 13 information codewords (I)and 22 error codeword

rk has 34
bnd block
5(E). The

codewords series of the-two blocks are:

Block 1: “I1,1” “I1,2” ...
Block 2: “I12,1” “12,2” ...

“I1,14” “E1,1” “E1,2” ...
“12,13” “E2,1” “E2,2” ...

“El,ZO"
“EZ,ZZ”

Lipking thé two data codeword streams, we got:

‘11,17 “11,2” ... “I11,14” “E1,1” “E1,2” ... “E1,20” “12,1” “12,2” ... “12,13” “E2,1” “E2,2” ... “E2,22"

41 |
LCT UIIT ITIUU

Af

“11,1” "11,14” "E1,13” "12,6” "E2,6” "E2,19” "11,2” "E1,1” "E1,14" "12,7” "E2,7" "E2,20” "11,3” "E1,2” "E1,15"
"12,8” ”E2,8” "E2,21” ”11,4” "E1,3” "E1,16” "12,9” "E2,9” "E2,22” "11,5” "E1,4” "E1,17” "12,10” "E2,10” "11,6”
"E1,5” "E1,18” "12,11” "E2,11” "11,7” "E1,6” "E1,19” "12,12” "E2,12” "11,8” "E1,7” "E1,20” "12,13” "E2,13"
"11,9” ”E1,8” "12,1” "E2,1” "E2,14” "11,10” "E1,9” "12,2” "E2,2” "E2,15” "11,11” "E1,10” "12,3” "E2,3” "E2,16"
"11,12” "E1,11” "12,4” "E2,4” "E2,17” "11,13” "E1,12” "12,5” "E2,5” "E2,18"

12 | H Ao ) £ 1 | | 4 4 1 1 ph 4] 1
1J T4AIIUUIIIZ4UIULL, WT gUL LT TITIdI TUUTWUTU ST TAIIT LU DT PIdLTU T T S Y ITTUUT.

The layout of the codeword stream is illustrated in Figure 20 followed by 3 padding bits.
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5.8.4 Masking

5.8.4.1 General

For reliable Han Xin Code reading, it is preferable for the proportion of dark and light modules closely to
1:1 in the symbol. The bit pattern 1:1:1:1:3 or 3:1:1:1:1 particularly found in the Finder Pattern should
be avoided in other areas of the symbol as much as possible. Four data masking patterns are available.

The data mask that provides the best solution should be used.

Apply the data masking patterns in turn o the encoding region of the Han Xin Code symbol. Table shows

the data 1
data mas
including
patterns

5.8.4.2

The data
including
condition
position i

48

Table 14 — Masking pattern algorithm

hask pattern reference (binary reference for use in the Structural Information region) and the
K pattern generation condition. Convert the given module pattern in the encoding region (1ot
the Fixed Pattern and Structural Information region) with modules correspondingmaskipg
successively through the XOR operation.

Condition of masking solution

Data mask patternrefer-
ence for Han Xjin'Code

Non-masking 00
(i+/) mod 2=0 01
((i+/)mod 3+(j mod 3)) mod 2=0 10
(imod j +j mod i + i mod 3+ j mod 3) mod 2=0 11

Key

i row index of the symbol

j column index of the symbol

NOTE 1 Bothiandjstartfrom 1. (1,1) is the topeft corner module of the symbol.

NOTE 2 When the masking solution conditiomris true, the resulting mask bit is 1.

Masking pattern

[

all

5

masking pattern is generated by defining as dark any module in the encoding region (rjot
the area reserved for Fixed\Pattern and the Structural Information region) for which the
is true; In Table , i refers_to the row position of the module in question and j to its colurhn
In the symbol. Figure 21'shows all data mask patterns of Han Xin Code symbols.

= ﬂ

a) 00

[
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5.

Affter performing the data masking operation with each data mfasK pattern in turn for the Han
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Figure 21 — Data masked patterns

B.4.3 Evaluation of data masking results

Xin Code

formation.

mbol, the results shall be evaluated by scoring penalty points for each occurrence of the [following
hitures. Table shows the penalty rule of masking solution‘according to the pattern structur¢ features
the Han Xin Code symbol. In Table , i refers to the modules with same color. Select the patftern with
e lowest penalty points score.
Table 15 — Penalty ritles of data masking results
Occurrence of features Penalty conditions Penalty
points

1:1:1:1:3 or 3:1:1:1:1 ratio (dark:light:dark: 50

light:dark) pattern of the Position*Detection

Pattern appeared in row or column, preceded

or followed by light area 3.modules wide.

Adjacent modules in pow-or column in same |number of modules = 3+i (i=0) (3+) x 4

color
B.5 Structuralllnformation placement
e Structuralnformation of Han Xin Code contains the version number, error correction|level and
hsking selution information, represented by 8-bit, 2-bit and 2-bit binary strings respectively totalling

bits, The error correction of the Structural Information employ Reed-Solomon error dorrection

porithm in Galois Field GF(24) , which shall conform with Annex E, and generates 34-bit Jtructural

The capacity of Structural Information region of Han Xin Code symbol contains 17x4=68 modules.
Method of Structural Information modules placement in the mapping Structural Information region as
described in following steps:

1.

Place the Structural Information into the upper left corner and the upper right corner of the

Structural Information region respectively with "1" represented as dark modules

and "Oll

represented as light modules. Array each Structural Information region by counterclockwise

methods as shown in Figure .

Place the Structural Information into the lower right corner and the lower left corner of the

Structural Information region respectively with "1" represented as dark modules

© ISO/IEC 2021 - All rights reserved
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represented as light modules. Array each Structural Information region by counterclockwise

methods as shown in Figure 22.

i —
. [
12, 121
— -
1, 122
— —

toftfefafefsfe]r]

s alz
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B slz
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125 26127]_28129130131132133
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6 Sympbol dimensions

6.1 Dimensions

X dimens

Y dimens
Position I
Alignmen

Assistant]

6.2 Qu

on:

on:
Detection Pattern:
t Pattern:

Alignment Pattern:

jetzone

153 (2 [s1 [0 {2028 27|26 ] 25| NEnaaennn

Figure 22 — Structural Information placement

BEEBE
ITITITITS
slalslafa]

the width:ef a module shall be specified by the application, taki
into aceount the scanning technology to be used, and the technolo|
to produce the symbol.

the height of the module shall be the same as its width.

the width of the Position Detection Pattern shall equal 7X.
the width of the maximum Alignment Pattern shall equal 2X.
the width of the Assistant Alignment Pattern shall equal 3X.

the height of the Assistant Alignment Pattern shall equal 2X.

ng
BY

The minimum quiet zone is equal to three module widths on all four sides.

7 User guidelines

7.1 Human readable interpretation

Because Han Xin Code symbols are capable of encoding many characters, a human readable
interpretation of the data characters may not be practical. As an alternative, descriptive text rather than
the encoded text can accompany the symbol. The character size and font are not specified; the message
can be printed anywhere in the area adjacent to the symbol. The human readable interpretation shall
not interfere with the symbol itself or the Quiet Zones.

50
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2 Autodiscrimination capability
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Han Xin Code can be used in an auto discrimination environment with a number of other symbologies.
(See Annex F).

7.
Se

3 Principle of Han Xin Code symbol printing and scanning

e Annex H for user guiding principle of Han Xin Code symbol printing and scanning.

8

8.

Ha
pr

8

8.

Symbol quatity

1 General

n Xin Code symbols shall be assessed for quality using the two-dimensional matrix bar coqd
int quality guidelines defined in ISO/IEC 15415, as augmented and modified/delow.

.2 Symbol quality parameters

.1  General

le symbol

Sylmbol Quality parameters include decode, symbol contrast,modulation, axial non-uniformity, grid

ng
dd

8
Fi

8.

Th
P4
in

8.

TH
an
al

Th
of]
N

n-uniformity, unused error correction, structural information damage and fixed pattern d
fined in ISO/IEC 15415 and subclauses 8.2.2, 8.2.3 and-8.2.4 of this document.

.2.2 Fixed Pattern damage

xed Pattern damage shall be measured and graded in accordance with Annex I.

.3 Symbol grade

e symbol grade should be the lowést of the grades for Decode, Symbol Contrast, Modulat
ttern Damage, Axial Non uniformity, Grid Non uniformity and Unused Error Correct
lividual image of the symbols,

.4  Grid non-uniformity

d Assistant Alignment Pattern as datum points, as located by the use of the referenc
borithm (see Clause 10).

the Finder Pattern according to the symbol version to form a grid of nominal module ce
nuniformity is calculated as defined in ISO/IEC 15415 based on these two grids.

damage as

on, Fixed
on in an

e grid that is used fo,decode the symbol is calculated by using the Finder Pattern, Alignment Pattern

e decode

e ideal grid’is calculated nominally by dividing the distance between the centers of the foEI: squares

ers. Grid

8.

3 Process control measurements

Several tools and methods are available which can perform useful measurements for monitoring and
controlling the process of creating Han Xin Code symbols. Such process control measures do not replace
formal print quality grading according to 8.2 but may be useful in practice. These include:

1.
2.

Symbol contrast readings from a linear bar code verifier.

A template overlay to visually check Finder Pattern growth, Alignment Pattern, Assistant Alignment

Pattern, and overall symbol size.

Determination of axial non-uniformity by physical measurement.
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4. Visual inspection for dark module growth and defects.

These tools and methods are described in Annex J.

9 Decoding procedure overview

The decoding steps from reading a Han Xin Code symbol to outputting data characters are the reverse of
the encoding procedure. This procedure includes image preprocessing, symbol finding and orientation,
Structural Information decoding, sampling grid establishment, release masking, restore data and

codewords-seguence—error-correction-decoding -information decoding -Ficure 23 shgws an outline
1 4 o7 O o e

the proce
1. Imag
binar
(dark
2. Symbh
dired
3. Strud
Infor
corre
4. Samy
tove
5. Reled
maskK
6. Restq
place
7. Erroj
the 14
8. Infor
52

of

ss flow.

e preprocessing: Locate and obtain an image of the symbol. Transfer the image into 4 series
y pattern composed of dark and light pixels. Recognize dark and light pixels as an‘array of
) and “0” (light).

ol finding and orientation: Search the Finder Pattern and determine symbeol’s position a
tion.

mation regions, construct a grid of module centers, convert toneodewords, perform ery
ction and ascertain the symbol'’s version, error correction leveland masking solution.

ling grid establishment: Establish a sampling grid and sample Han Xin Code symbol accordi
"sion information and other information.

se masking: Release the masking by XOR the encoding region bit pattern with the da
ing pattern which has been determined from theStructural Information.

re the data codeword sequence: Restore the;data codeword sequence according to the da
ment rules.

correction decoding: Detect errors.using the error correction codewords corresponding
vel information. If any error is deteeted, correct it.

mation decoding: Decode the data codewords sequence and restore original information a

outpuit the result.

tural Information decoding: Extract Structural Information bits\in all of the Structuf

of
1"

hd

al
or
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Start

;

Image preprocessing

.

Symbol finding and orientation

!

Structural Information and decaoding

1

!

Sampling grid establishment

!

Release masking

'

Restore data codeword sequence

.

Error correction decoding

!

Information decoding

(

End

)

10.1 General

Th
al
st

htes in the image.

1

Dgtermine a global threshold according to the method defined in ISO/IEC 15415. Using t
thiréshold, convert the image to the binary image of a set of dark and light pixels.

.2 Image preprocessing

D Reference decode algorithm for Han Xin Code

Figure 23 — Decoding process of Han Xin Code

is reference decode algorithm finds the symbols in an image and decodes them. This is tle decode
porithm used in the.determination of symbol quality. This decode algorithm refers to black

ind white

he global

10.3 Locate Finder Pattern and determine the orientation

The Finder Pattern in Han Xin Code consists of four Position Detection Patterns located at the four
corners of the symbol. The shapes of all Position Detection Patterns are the same; their orientation
varies, as shown in Figure 24.

Module widths in each Finder Pattern form a dark-light-dark-light-dark sequence. The ratios of the
relative widths of each elementare 1:1:1:1:3 or 3:1:1:1:1. For the purposes of this algorithm the tolerance
for each of these widths is 0.5 (i.e., a range of 0.5 to 1.5 for the single module block and 2.5 to 3.5 for the

th

©

ree modules square block).
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Key

Findler Pattern

Figure 24 — Position of Finder Pattern

a) Whenacandidate area is detected, mark the position of the first and last points’ A'and B respectivg

b)

d)

f)

g)

54

at wh
(seel
modu

Repe
they

Locaf
the p
Dete
pixel
the P,

ich a line of pixels in the image encounters the outer edges of the Posijtion Detection Patte]
Figure 25). Repeat this for adjacent pixel lines in the image until alldiiies crossing the 3x3 da
les of the Position Detection Pattern in the x axis of the image have been identified.

2

'

Figure 25 — Seanning line of Position Detection Pattern

axis of the image.

e the center of.the Position Detection Center. Construct a line through the midpoints betwe
pints A and.B®n the outermost pixel lines crossing the central 3x3 dark module of the Positi
'tion Pattfern in the x axis. Construct a similar line through points A and B on the outermg
columns*Crossing the central 3x3 dark module in the y axis. The central coordinates (x, y)
psition Detection Pattern is located at the intersection of these two lines.

ht step a) for pixel colimns crossing the 3x3 dark modules of the Position Detection Pattern|i

lly
I'n
rk

If no

+ 1 1. " L W o | i i ! | ] ot 4] |
CCIILI AT CUOUTUIIIAtTS (4, Y J IS TUUIIU, CUTISTIULTIICTW dATS A dITU Yy Uy TULALITG LIIT A dIIU Yy dATS

degrees counterclockwise, repeat a) and c) in X' axis and y' axis to locate the central coordinates (x',

y').

Repeat steps a) to d) to locate the central coordinates of the three other Position Detection Patterns.

If no Position Detection Center is found, reverse the black and white states of the whole image and
repeat steps a) to e) to the reversed image.

Determine the rotational orientation of the symbol by analyzing the central coordinates of 1:1:1:1:3
or 3:1:1:1:1 ratio (dark:light:dark:light:dark) pattern of the Position Detection Pattern to identify
which pattern is the lower left pattern in the symbol and the angle of rotation of the symbol.
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10.4 Structural Information decoding

Acquire Structural Information in the Structural Information region and decode them to know the
version, error correction level and masking solution of the Han Xin Code symbol.

a) Calculate the nominal Z dimension module width of the symbol:
X=(Wy+Wyg) /12

where W;; and W, are width of the upper left corner Position Detection Pattern and upper right
Pgsition Detection Pattern respectively, as shown in Figure 26.

Pdrform the same calculation to determine the vertical Z dimension using W, and W,

1 2
| |

| wl

all =

Kay

Figure 26 — Upper Position Detection Patterns

b)| The Structural Infermation is decoded as follows:

1)[ Divide the width W, of upper right Position Detection Pattern by 6 to calculate the m¢dule size
CPUR-

CPyraWyr/6

2)| “Find the guide lines AC and AB from A, B and C, which pass through the centers of the three
Position Detection Patterns, as shown in Figure 27. The sampling grid for each module center in
the Structural Information region near Position Detection Pattern A and B is determined based on
lines parallel to the guide lines, the central coordinates of the Position Detection Patterns, and the
module size CPyyp, then extract the Structural Information.
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10.5 Estfablish the sampling grid

Han Xin (

1.

56
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a) A
X
1]

ction information
Figure 27 — Position Detection Patterns and Structural Information

mine the version, error correction level and masking soélation of Han Xin Code symbol

ting and correcting errors of the Structural Informatienbased on Annex E. If errors exceedi
Fror correction capacity are detected, then calculate'the pattern width Wy, of the lower rig
pwer left Position Detection Pattern and follow asiiilar procedure to steps a), b) and c) abo
code the Structural Information extract fromithe Structural Information region near low
on detection region C and D.

ode symbols of different versions use different ways to establish a sampling grid.
lishing the sampling grid for\Han Xin Code symbols of versions 1 to 3.

ymbols of versions 1 to(3 without an Alignment Pattern, take the following steps to establi
hmpling grid(see Figute 28):

ccording to the version information obtained in 10.4, determine the horizontal mean distan
between two4@djacent module centers and the vertical mean distance Y between two adjacd
hodule centers.

stablishithe sampling grid.

)~ Draw lines paralleled with line AB as shown in Figure . The distance between the t¥

by
hg
ht

er

ce
nt

VO

ndjqr‘pnf pqrq]]pl linesis Y There are 5 lines above line AR _and (n-ﬁ) lines below line A

B,

where n is the number of symbol modules in the symbol.

2) Draw lines paralleled with line AC. The distance between the two adjacent parallel lines is
X. There are 6 lines right to line AC, and (n - 6) lines left to line AC, where n is the number of
symbol modules in the symbol.

3) Find L,, which is the center-to-center distance of the point C and D, and L,, which is the

center-to-center distance of the point A and C. Divide L, and L, by the defined distance

of

the point C and D to obtain the module pitches CP, in the lower side and CP, in the right

side (see Figure 28) using the following formula.
CP,=L,/AP,,
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CP,=L,/AP,,

where AP, is the distance in modules of the Position Detection Center C and D (see
Table A.1).

where AP, is the distance in modules of the Position Detection Center A and C (see
Table A.1).

In the same way, find Ly, which is the horizontal distance between the coordinates of A
and the coordinates of B, and Ly, which is the vertical distance between the coordinates of
B and the coordinates of D_Divide IA.nnd ’1 .hy the Fn]]m/\ring formula to obtain the module

pitches CPy in the upper side and CPy- in the left side.

CPy=Lx /AP,
CPy=Ly/APyq

where AP, is the distance in modules of the Position Detection Center A ahd B (see
Table A.1).

where AP, is the distance in modules of the Position Detection Center B apd D (see
Table A.1).

4) Determine the sampling grid covering the shadowarea (see Figure 28), and the Horizontal
lines extending to right cross the lines from step 2y The vertical lines extending to[top cross
the lines from step 1.

¢) Perform sampling as described in 10.6.
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1 A
2 B
3 C
4 D
5 L,
6 L,
7 L,
8 L,

Figure'28 — Sampling grid establishment of version 1~3 Han Xin Code

2. Establishing the sampling grid for version 4 and larger symbols in Han Xin Code.

For version 4 or higher, the symbol is divided into several regions by the Alignment Pattern. For
Alignment Pattern parameters of different versions see Annex A. The sampling grid for each symbol
region should be established separately according to the adjacent Alignment Pattern and Assistant
Alignment Patterns. The positions of Alignment Pattern and Assistant Alignment Pattern are different
in various versions of Han Xin Code symbols. There are two conditions for the upper left corner region,
as shown in Figure 29 a) and b). The following is to introduce the establishing way of sampling grid in
the region of upper left corner region by Figure 29 a).
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a)
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b)

ksistant Alignment Pattern located on the top Assistant AlignmentPattern located o

3 s ]
4 4
' S
Vv
6~ O
6 7 7

The upper left corner region of symbols with b) The upper left corner,region of sym

edge edge

Figure 29 — Position detection-pattern with alignment pattern of different versig

Divide the pattern width Wy, of the upper left Position Detection Pattern by 6 to calg
module size CPy; .

CPy, =Wy, /6

ols with
the left

s

ulate the

Determine thé-provisional turning point coordinates P, of the Alignment Pattern and central

coordinates'P{ of Assistant Alignment Pattern, based on the central coordinates of the
corner Pesition Detection Pattern Py, the version information, lines parallel to the g
Py .Pygand PygrPpg (as shown in Figure 30), and the module size CPy; .

pper left
lide lines
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d)

e)
f)

Scan
actua
the A
actua

Figure 30 — Four Position Detection Patterns

the adjacent 8 white modules starting from the pixel of the provisional center to find t
| central coordinates X; and Y; (see Figure 331y’ Search the alternating light and dark lines
lignment Pattern around coordinates P, tofind the turning point coordinates i.e. the fix

| coordinates X]- and Y]-.

he
of
al

kFigure 51 — Center coordinates ol Assistant Alignment Fattern

Estimate the provisional coordinates P of the Alignment Pattern, based on the central coordinates
of the upper left Position Detection Pattern P;; and the actual coordinates of the P, and P, obtained

in c).

Find the actual coordinates of P; by following the same procedure in c).

Determine the module dimension size.

Find L,, which is the center-to-center distance of the point P, and P3, and L,, which is the center-to-
center distance of the point P; and P3. Divide L, and L, by the defined distance of the point P, and P; to

60

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC 20830:2021(E)

obtain the module pitches CP, in the lower side and CP,, in the right side in the upper left corner area of
the symbol (see Figure 32) using the following formula:

CP =L, /AP
CP,=L,/AP

where AP is the distance in modules of the turning points of Alignment Pattern adjacent (see Table A.1).

a)| The relative positions and distances of the *'b) The relative positions and distances|of the
points for regional sampling of the upper left points for regional sampling of the upperf{left cor-
cprner region, Assistant Alignment Pattern ner region, Assistant Alignment Pattern lqcated on
located on the top edge the left edge

A
o
<

X N O U A W

Figure 32 — Symbol'’s top-left region

In the same way, find Ly, which is the horizontal distance between the coordinates of P and the
coordinates of Py, and Ly, which is the vertical distance between the coordinates of Py; and the
coordinates of P,. Divide Ly- and Ly by the following formula to obtain the module pitches CPy. in the
upper side and CPy- in the left side in the upper left corner area of the symbol.

CPy=Ly,/(AP - upper left Position Detection Center Py;;’s nominal y-ordinate)
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CPy=Ly./(AP - upper left Position Detection Center Py;’s nominal x-ordinate)

g) Determine the sampling grid covering the upper left area of the symbol based on the module pitches
CP,, CPy, CP, and CPy representing each side in the upper left area of the symbol.

Repeat steps a) to g) to determine the sampling grids for the upper right, lower right and lower left
area of the symbol. The same principles shall be applied to determine sampling grid for any areas
of the symbol, which are not sampled (see Figure 33 and Figure 34).

1 1

a) Thelrelative positions and distances of the b) The kelative positions and distances of the
pointq for regional sampling of the regions points for regional sampling of the regions
besides the upper left corner region in the sym- besides the upper left corner region in the sym-
bols of]the first top-left Assistant Alignment bols of the first top-left Assistant Alignment
Pattern located on the top edge Pattern located on the left edge

O© 0 N O U b W N
o
[e)}

Figure 33 — The rest sampling region
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Figure 34 — The lower left and the upper right sampling region

10.6-Sampling

Sample image whether it is dark or light based on the global threshold. Construct a bit matrix mapping
the dark modules as binary "1" and light modules as binary "0".

10.7 Masking releasing

According to masking solution obtained 10.4, XOR the data mask pattern with the encoding region of
the symbol to release the data masking and restore the symbol characters representing data and error
correction codewords. This is the reverse process of the data masking applied during the encoding
procedure.
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10.8 Restore data codewords

Restore the data codewords using the reverse of the process described in 5.8.3.

10.9 Error correction decoding

Follow the error detection and correction decoding procedure in 5.5 and Annex G to correct errors
and erasures up to the maximum correction capacity for the symbol version and error correction level,
and restore the original information codewords sequence. Erasures can be assumed, for example, when
part of the symbol is perceived to be outside the field-of-view of the imager.

10.10 Dpta codeword decoding

Convert e

Decode e
original d

11 Tranpsmitted data

11.1 Gel

This clau

ach codeword in the information codewords sequence received in 10.9.

rror correction to an 8-bit binary string and restore the information bit-stream into t
ata using the reverse of the process described in 5.4.

heral

be describes the standard transmission protocol for compliant readers. These readers may

program

able to support other transmission options.Once thestructure of the data (including the u

be
se

of any EC[) has been identified, the appropriate Symbology Identifier string which shall be compatille

with the [SO/IEC 15424 should be added by the decoder as@preamble to the transmitted data; if E(
are used [the Symbology Identifier is required. See Annex L for the Symbology Identifier and opti
values which apply to Han Xin Code.

11.2 Ba

All encoded data characters are included-in:the data transmission. The symbology control charactg

and error

11.3 Prg¢tocol for Extended Channel Interpretation

In systen
transmis
character
default er
Table 5. T]

Applicati
ECI defin

bic interpretation

correction characters are not transmitted.

s where ECIs are supported, the use of a symbology identifier prefix is required with eve

[Is
bn

ry

tijon. Whenever ,an~ECI codeword is encountered, it shall be transmitted as the esca

he 6-digitvalue is transmitted as the appropriate ASCII values (48-57).

dataoru

htilanother ECI sequence is encountered

e

92pgc (or 5Cggy), which represents the character backslash (\) or reverse solidus in the
coding. The‘wext codeword(s) are converted into a 6-digit value, inverting the rules defined|in

bn software recognizing \nnnnnn should interpret all subsequent characters as being from the
ed-by the 6-digit sequence. This interpretation remains in effect until the end of the encodgd

If the backslash (byte 92p;.) needs to be used as encoded data, transmission shall be as follows.
Whenever (ASCII 92p) occurs as data, two bytes of that value shall be transmitted, thus a single
occurrence is always an escape character and a double occurrence indicates true data.

EXAMPLE

Encoded data: A\\B\C

Transmission: A\\\\B\\C

Use of the

64

symbology identifier assures that the application can correctly interpret the escape character.
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11.4 Protocol for GS1 data transmission

In the GS1 related systems where GS1 mode Han Xin code are utilised, the use of a symbology identifier
prefix (1000 0001) is required with every transmission, and the data group separator <FNC1> shall be
transmitted as the G, character 1Dygy.
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Annex A
(normative)

Alignment Pattern parameters of symbol of different versions

Alignment Pattern parameters of Han Xin Code symbol of different versions are shown in Table A.1.

Table A.1 — Alignment Pattern parameters of symbol of different versions Q‘L\
Version Size (module) r (module) k (module) m n@
1 23x23 _ _ _ D’
2 25x25 _ _ 9
3 27x27 _ - &7
4 29x29 15 ] A 1
5 31x31 15 . &7 1
6 33x33 17 . 1
7 3535 18 PRY 1
8 37x37 19 QY 1
9 39x39 20 o - 1
10 41x41 21 lo,~ 1
11 43x43 15 N 14 2
12 45x45 15 G 15 2
13 47x47 150 16 2
14 49x49 M7 16 2
15 s1x51 WO 17 17 2
16 53x53 . ¢ 19 17 2
17 55x555.0" 19 18 2
18 5757 19 19 2
19 _(59%59 19 20 2
20 N\ 61x61 21 20 2
21 {7 63x63 21 21 2
22 <] 65x65 17 16 3
23)" 67x67 16 17 3
L2 69x69 18 17 3
525 71x71 17 18 3
26 73%73 5 18 3
27 75x75 18 19 3
28 77x77 20 19 3
29 79x79 19 20 3
30 81x81 21 20 3
31 83x83 20 21 3
32 85x85 17 17 4
33 87x87 19 17 4
34 89x89 17 18 4
35 91x91 19 18 4
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Table A.1 (continued)

Version Size (module) r (module) k (module) m
36 93x93 17 19 4
37 95x95 19 19 4
38 97x97 21 19 4
39 99x99 19 20 4
40 101x101 21 20 4
41 103x103 18 17 5
42 105x105 20 17 5 AN
43 107x107 17 18 508"
44 109x109 19 18 Kt
45 111x111 21 18 75
46 113x113 18 19 1V s
47 115x115 20 19 N 5
48 117x117 22 19~ 5
49 119x119 17 = 6
50 121x121 19 17 6
51 123x123 15 18 6
52 125x125 17 PV 18 6
53 127x127 19 3 18 6
54 129x129 210, 18 6
55 131x131 k2 19 6
56 133x133 019 19 6
57 135x135 | 21 19 6
58 137x137 18 17 7
59 139x139" 20 17 7
60 141x141 15 18 7
61 _443x143 17 18 7
62  \45x145 19 18 7
63 () 147x147 21 18 7
64, 149x149 16 19 7
65y 151x151 18 19 7

66 153x153 17 17 8

RO 155x155 19 17 8
&V: 68 157x157 21 17 8
S 69 159x159 15 18 8
70 T61x161 17 18 B

71 163x163 19 18 8

72 165x165 21 18 8

73 167x167 15 19 8

74 169x169 17 19 8

75 171x171 18 17 9

76 173x173 20 17 9

77 175x175 22 17 9

78 177x177 15 18 9

79 179x179 17 18 9
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68

Table A.1 (continued)

Version Size (module) r (module) k (module) m
80 181x181 19 18 9
81 183x183 21 18 9
82 185x185 23 18 9
83 187x187 17 17 10
84 189x189 19 17 10

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

Annex B

(normative)

ISO/IEC 20830:2021(E)

Data capacity and error correction characterics of Han Xin Code

Data capacities and error correction characteristic of different versions of Han Xin Code are shown in

Tdble B.1.
Table B.1 — Data capacity and error correction characteristics of Han Xin,Cod
p y
Num- Number of Error Eryor correc-
Error ber of Number of | Number informa- Number of |Error correc- |tioh code in
Vé¢rsion |correc- modules |datacode-|of data . information | correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits d bits codewords block 2
side wor ocks [(n,k,2t)
L1 21 168 1 25,21,4)
L2 17 136 1 25,17,8)
1 23 25 200
L3 13 104 12 1 (25,13,12)
L4 9 72 16 1 25,9,16)
L1 31 248 6 1 37,31,6)
2 L2 25 47 296 25 200 12 1 (B7,25,12)
L3 19 152 18 1 (B7,19,18)
L4 15 120 22 1 (B7,15,22)
L1 42 336 8 1 50,42,8)
3 L2 27 50 0% 34 272 16 1 ($0,34,16)
L3 26 208 24 1 (%0,26,24)
L4 20 160 30 1 ($0,20,30)
L1 46 368 8 1 54,46,8)
4 L2 29 \, 432 38 304 16 1 (%4,38,16)
L3 30 240 24 1 ($4,30,24)
L4 22 176 32 1 ($4,22,32)
L1 57 456 12 1 (99,57,12)
L2 49 392 20 1 ($9,49,20)
5 L3 31 69 552 37 296 32 1 ($9,37,32)
[4 27 216 42 2 E g}‘;%gg
L1 70 560 14 (84,70,14)
L2 58 464 26 1 ($4,58,26)
6 L3 33 84 672 46 368 38 2 gg%g'igg
L4 34 272 50 2 g%ig,%g%
L1 84 672 16 (100,84,16)
L2 70 560 30 (100,70,30)
7 L3 35 100 800 54 432 46 2 ggég%ig
L4 40 320 60 3 2((3324’11; ’2200))
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of | Number |, Number of |Error . .
. informa- |, . . correc- |tion code in
Version |correc- |modules |datacode-|of data . information |correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits d bits codewords block K2
side wor ocks (n,k,2t)
L1 99 792 18 1 (117,99,18)
L2 81 648 36 2 [(gg’ig’ig
8 o~ 37 117 936 — T - . (57,3126
(60,32,28]
e
L4 47 376 70 3 (.(ﬂ% 22‘3"
L1 114 912 22 1 ,\"’@.6'114’2‘ )
L2 96 768 40 20 2(68,48,20
|3
9 39 136 1088 2(44,24,20
L3 74 592 62 (/03 (48,26,22)
N
L4 54 432 82 ()\ 3 2&6'1188'226%
L1 131 1048 247 1 (155,131,24)
o (74,52,22]
\ ,02,
L2 109 872 (\4( 46 2 (81,57.24)
10 41 155 1240 Q\/ 2(51,27,24
L3 83 6 72 3 i
§ (53,29,24]
2(53,21,32
L4 61 & 8 94 3 (49,19,30}
L1 135 . [* 1080 26 1 (161,135,2¢)
N
12 g@ 904 48 2 ((gg'gg'gjj
11 43 161 1288 [« 2(52,28,24
L3 ,\\17 87 696 74 3 (57,31,26)
L4 C)\ 65 520 96 3 2((5534'2212'3322
L1 6\ 153 1224 28 1 (181,153,28)
L2 O 127 1016 54 2 %gg'gé'gg:
12 45 ﬂQél 1448
[ 2(60,32,28
L3 %\O 97 776 84 3 (61,33,28]
3(43,17,26
L4 < 30 73 584 108 4 A
\(\ (52,22,30
(102,86,16)
Li <> 171 1368 32 2 (101.85.16
X~ (101,71,30)
é&Z 143 1144 60 2 (102.72.3
13 47 203 1624 }
L3 109 872 94 3 2(g659’3357’?? 02))
L4 81 648 122 4 3((5530'2210'3320))
L1 189 1512 36 2 gig'gg'ig%
L2 157 1256 68 3 2((7793 ’5551’2242))
14 49 225 1800 - —
L3 121 968 104 4 3((5765310'2266))
4(46,18,28)
L4 89 712 136 5 (41,17,24)
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Num- Number of Error Error correc-
Error ber of Number of Number informa- Number of |Error correc- |tion code in
Version |correc- |modules |[datacode-|ofdata . information | correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits d bits codewords block k.2
side wor ocks (n,k,2t)
(124,104,20)
L1 209 1672 40 2 (125.105,20)
2(81,57,24)
- L2 . o o 175 1400 74 3 (87,61,26)
pge) JL V% 34 X774
1,33,28)
L3 135 1080 114 4 '\%(16 g
QS |, (46,36,30)
L4 99 792 150 6(]/ HE0.20,30)
3 (49,19,30)
o) (137,115,22)
L1 229 1832 44 ('\Q> 2 (1b6114.22)
4
L2 191 1528 é}() 3 2(,?73'6615'226%)
16 53 273 2184 ‘Q\ 3 7(; 32; )
L3 147 1176 \C?() 126 4 43,33,30)
N\
L 5(47,19,28)
L4 109 3220 164 6 ($8,14,24)
\Y
(1%$0,126,24)
L1 251 QQO8 48 2 (149,125,24)
N
L2 2090 1672 90 3 2% &g%g%g;’)
17 55 299 2392 &6 " 61‘ 33’ 28)
L3 Q 1 1288 138 5 ( 5,‘29,’26)
RN 5(50,20,30)
L4 ,..A\ 119 952 180 6 #9,19,30)
\Y (162,136,26)
L1 ’ (:)\j“ 273 2184 52 2 (163,137,26)
N) 3(80,56,24)
18 L2 57 32,C) 2600 227 1816 %8 * ($5,59,26)
L3 (D 175 1400 150 5 5(65,35,30)
6(6,18,28)
L4 r\C) 129 1032 196 7 49.21.8)
\J
(176,148,28)
L1 (b\% 297 2376 56 2 (1}7,149,28)
LQQ 247 1976 106 4 BE( 827662’35))
19 ? 59 353 2824 = 44 24 20]
‘501,3 191 1528 162 8 (45"23,'22)
i 6(50,20,30)
é L4 141 1128 212 7 ($3,21,32)
L1 321 2568 60 3 3(127,107,20)
3(93,65,28)
L2 267 2136 114 4 (102,72.30)
20 61 381 3048 7(48,26,22)
L3 205 1640 176 8 (45,23,22)
7(47,19,28)
L4 153 1224 228 8 (52,20,32)
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of | Number |, Number of |Error . .
. informa- |, . . correc- |tion code in
Version |correc- |modules |datacode-|of data . information |correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits d bits codewords block K2
side wor ocks (n,k,2t)
L1 345 2760 66 3 3(137,115,22)
L2 287 2296 124 5 4(53810’6536’2284)')
21 3 63 411 3288 T — ™ - 7(52.2824)
(47,25,22)
st
L4 165 1320 246 9 (( 22)
2(238,116,2)
L1 354 2832 68 3 @ Al
r\\)Q: 146,122,24)
4(80,56,24
2 L2 o 122 - 296 2368 126 i C){Sl/ (102,72,30)
<
L3 228 1824 194 (.)\\(/ 8 7((5582'3228'22:
) 8(46,18,28
L4 168 1344 rg\%@ 9 (54,24,30]
L1 381 3048 { 72 3 3(151,127,2)
N 5(73,51,22
L2 317 25\3\(Q 136 6 (86.62.96
23 67 453 3624 > 7(56,30,24
L3 245 . %&O 208 8 (61,35,26]
N N\
L4 181 o\ ¥ 1448 272 9 8((5530'22103320
2
2(161,135,2p)
L1 h(_\é& 3256 78 3 (163.137.20)
o
- 5(80,56,24
» L2 o sos X N c\} 339 2712 146 6 (85,59,26]
L3 & @ 261 2088 224 8 7(%1'3303'225
\) 11(40,16,24)
L4 (.)C) 195 1560 290 12 (45,19.96)
L1 AO : 436 3488 82 4 3(125,105,20)
\4.0 (143,121,23)
N
L2 Q% 362 2896 156 6 5(87'5671'226
25 Q-; 518 4144 (83,57,26)
9(52,28,24
L3 \<)?* 280 2240 238 10| b6
,{?? 208 1664 310 11 18}(371';9:3’%6)
- s aman . A 2(187,157,3D)
oL TOUT 07 LZ 00 O (178,150,28)
5(93,65,28)
. L2 s ) saie 386 3088 166 6 (87,61,26)
8(61,33,28)
L3 298 2384 254 9 (64,34,30)
10(47,19,28)
L4 220 1760 332 12 2(41,15,26)
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Table B.1 (continued)

Num-
Error ber of Number of Number Number of Number of |Error Error Error correc-
Version |correc- modules |datacode-|of data informa- information |correction |€°TF€¢ tion code in
tion level [on each |[word bits tion code- bits codewords tion Every block
side word blocks (n,k,2t)
3(150,126,24)
L1 493 3944 94 4 (137,115,22)
7(73,51,22)
N L2 N . o 411 3288 176 8 (76.54,22)
Z7 7 JO7 TOJO (ks 35 30)
13 317 2536 270 9 ,{]:%37,37,30)
O
L4 235 1880 352 66(]/ 15(371’352'32)
o5 (32,10,22)
o) 4(1]25,105,20)
L1 523 4184 100 (\Q> 5 (133.103,20)
|74
7(80,56,24)
L2 437 3496 \\é) 8 (63,45,18)
28 77 623 4984 \> 10(57,31,26)
L3 337 2696 \C—)C) 286 11 ($3.27.26)
O 10{(43,17,26)
L4 251 z&o@ 372 14 3(48,20,28)
(49,21,28)
1 554 ‘:432 106 A 3(165,139,26)
N (165,137,28)
Y
L2 4 X 3696 198 7 6( 9646666'320%)
29 79 660 5280 (=G ke 3¢ 30
L3 ‘ 5& 358 2864 302 10 46.34.52)
K\ 13(47,19,28)
L4 O 264 2112 396 14 49.17,32)
L1 \\<b 586 4688 112 7 6E goégztl,é)@
L2 @ . 488 3904 210 7 6(( Lg%goés(’))o)
30 81 Q 698 5584 7(65,35,30)
L3 O 376 3008 322 11 | 3(61.33.28)
C‘OC) . (40,32,28)
L 13[50,20,30)
L4 (o\ 280 2240 418 14 48,20,28)
5(1[25,105,20)
,.&5@‘ 619 4952 118 6 (li294.18)
gA\)Lz 515 4120 222 7 6(106,74,32)
31&?"\ 83 737 5896 CPL7239)
) L3 397 3176 340 12 1(1 [2135133%&)3)
13(47,19,28)
L4 295 2360 442 16 3(42,16,26)
4(151,127,24)
L1 634 5072 120 5 (150,126,24)
7(94,66,28)
L2 528 4224 226 8 (96,66,30)
32 85 754 6032 12(54,30,24)
L3 408 3264 346 14 (52,24,28)
(54,24,30)
15(47,19,28)
L4 302 2416 452 16 (49.17,32)
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of | Number |, Number of |Error . .
. informa- |, . . correc- |tion code in
Version |correc- |modules |datacode-|of data . information |correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
7(100,84,16)
L1 666 5328 128 8 (94,78,16)
7(100,70,30)
L2 556 4448 238 8 (94,66,28)
33 B8F 7o 6352 12613328)
L3 428 3424 366 13 (62,32)30]
14(53,21,32)
L4 318 2544 476 15 (52.24,28]
5(139,117,2p)
L1 702 5616 134 6 (141,117,24)
8(94,66,29)
L2 586 4688 250 9 (84,58,26
34 89 836 6688 11(70.38.3D)
L3 452 3616 384 12 (66,34,32]
15(50,20,30)
L4 334 2672 502 17 2(43,17,26
4(176,148,2B)
L1 738 5904 140 5 (174,146,28)
8(98,68,3()
L2 614 4912 264 9 (94,70,24)
35 91 878 7024 10(68.36,3D)
L3 474 3792 404 13 3(66,’38,‘28)
16(47,19,29)
L4 352 2816 526 19 3(42,16,26
4(150,126,2¢4)
L1 774 6192 148 6 2(161.135,2p)
8(98,70,28
L2 646 5168 276 10 2(69,43.26
36 93 922 7376 13(6032.28)
L3 498 3984 424 15 2(71,41,30)
17(47,19,29)
L4 368 2944 554 20 3(41,15,26
5(162,136,25)
L1 812 6496 154 6 (156,132,24)
5(97,67,30)
L2 676 5408 290 10 4(96,68,29)
(97,69,28)
37 95 966 7728 14(65.35,30)
L3 522 4176 444 15 (56,32,24
18(44,18;20)
L4 386 3088 580 22 3(44,16,28)
(42,14,28)
3(168,142,26)
L1 849 6792 162 6 3(169.141,28)
8(100,70,30)
L2 707 5656 304 10 (105,73,32)
(106,74,32)
38 97 1011 8088
12(64,34,30)
L3 545 4360 466 16 3(60,34,26)
(63,35,28)
18(53,21,32)
L4 405 3240 606 19 (57,27,30)
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Num-

Error ber of Number of Number !\Iumber of Number of |Error Error E_r rorcorrec-
. informa- |, . . correc- |tion code in
Version |correc- modules |datacode-|of data . information | correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
5(138,116,22)
L1 888 7104 170 8 2(123,103,20)
(122,102,20)
L2 740 5920 318 10 9(106,74,32)
(7]04,74,30)
39 99 1058 8464
14(62,34,28)
L3 572 4576 486 17 2(p4,32,32)
(62,32,30)
19(53,21,32)
L4 424 3392 634 20 ($1,25,26)
7(1B8,116,22)
L1 929 7432 176 8 (1b9,117,22)
11[93,65,28)
L2 773 6184 332 12 ($2,58,24)
40 101 1105 8840 15[70,38,32)
L3 597 4776 508 16 ($5,27,28)
20[50,20,30)
L4 441 3528 664 22 ($2,20,32)
($3,21,32)
6(162,136,26)
L1 946 7568 180 7 (1%4,130,24)
11[94,66,28)
L2 788 6304 338 12 (42,62,30)
41 103 1126 9008 14[62,34,28)
L3 608 4864 518 18 3(6,34,32)
(60,30,30)
18[50,20,30)
L4 450 3600 676 23 3(¢8,20,28)
2(41,15,26)
5(1§25,105,20)
L1 987 7896 188 9 2(137,115,22)
2(138,116,22)
10(107,75,32)
L2 823 6584 352 11 (105,73,32)
42 105 1175 9400 16[70,38.32)
L3 635 5080 540 17 ($5,27,28)
22(47,19,28)
L4 469 3752 706 25 2(46,16,30)
(49,19,30)
6(175,147,28)
L1 1028 8224 196 7 (174,146,28)
11(94,66,28)
L2 856 6848 368 13 2(95,65,30)
43 107 1224 9792 18(61,33,28)
L3 660 5280 564 20 2(63,33,30)
22(53,21,32)
L4 490 3920 734 23 (58.28,30)
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of| Number informa- Number of |Error correc- |tion code in
Version |correc- |modules  datacode-|ofdata |. " . |information |correction | Everv block
tion level [on each |[word bits d bits codewords block K 2y
side wor ocks (n,k,2t)
6(138,116,22)
L1 1071 8568 204 9 3(149,125,24)
11(107,75,32)
L2 893 7144 382 12 (98,68,30)
44 109 1275 10200 13(63,35:28)
L3 689 5512 586 20 6(66,34,32
(66,30,30)
23(53,21,32)
L4 509 4072 766 24 (56.26,30
7(125,105,20)
L1 1115 8920 212 11 4(113,95,18)
12(95,67,28)
L2 929 7432 398 14 (93,63,30]
45 111 1327 10616 (94,62,32]
21(57,31,264)
L3 717 5736 610 23 2(65,33,32
23(53,21,32)
L4 531 4248 796 25 2(54,24,30
L1 1160 9280 220 10 10(138,116,22)
12(106,74,3R)
L2 966 7728 414 13 (108,78,30
46 113 1380 | 11040 18(69,37,33)
L3 746 5968 634 20 (69,39,30)
(69,41,28)
25(53,21,3%)
L4 552 4416 828 26 (55,27,28]
5(150,126,24)
L1 1204 9632 230 10 4(137,115,2p)
(136,114,22)
12(95,67,28)
L2 1004 8032 430 15 2(98,66,32
47 115 1434 11472 (98,68,30
21(65,35,30)
L3 774 6192 660 22 (69,39,30}
26(53,21,32)
L4 574 4592 860 27 (56.28,28
9(150,126,244)
L1 1251 10008 238 10 (139,117,24)
13(107,75,3R)
L2 1043 8344 446 14
48 117 1499 11912 (98,68,30]
20(65,35,30)
L3 805 6440 684 23 3(63,35,28)
27(53,21,32)
L4 595 4760 894 28 (58,28,30)
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Table B.1 (continued)
Num- Number of Error Error correc-
Error ber of Number of | Number |. Number of |Error X .
. informa- |, . . correc- |tion code in
Version |correc- modules |datacode-|of data . information |correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
9(150,126,24)
L1 1271 10168 242 10 (163,137,26)
13(101,71,30)
L2 1059 8472 454 15 2(100,68,32)
49 119 1513 12104 20(69,37,32)
L3 817 6536 696 22 (67,39,28)
(66,38,28)
24(52,20,32)
L4 605 4840 908 29 5(53,25,28)
8(175,147,28)
L1 1317 10536 252 9 (1$9,141,28)
10(/105,73,32)
L2 1099 8792 470 15 4(104,74,30)
(1403,73,30)
50 121 1569 12552
16[68,36,32)
L3 847 6776 722 23 6(69,39,30)
(67,37,30)
27(53,21,32)
L4 627 5016 942 30 3(146,20,26)
9(163,137,26)
L1 1368 10944 260 10 (161,135,26)
12(100,70,30)
L2 1140 9120 488 16 4(107.75,32)
51 123 1628 13024 24[65,35,30)
L3 880 7040 748 25 (68,40,28)
23[52,20,32)
L4 652 5216 976 31 8(54,24,30)
14(113,95,18)
L1 1416 11328 270 15 (104,86,18)
13(|105,73,32)
L2 1180 9440 506 16 3(107,77,30)
52 125 1686 13488 24{65,35,30)
L3 910 7280 776 26 2(63,35,28)
26(53,21,32)
L4 674 5392 1012 32 5(51,21,30)
($3,23,30)
9(175,147,28)
L1 1465 11720 280 10 (110,142,28)
10(|103,73,30)
L2 1221 9768 524 17 6(102,70,32)
53 127 1745 13960 (103,71,32)
25(65,35,30)
L3 943 7544 802 27 2(60,34,26)
29(53,21,32)
L4 697 5576 1048 33 4(52,22,30)
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of [ Number informa- Number of |Error correc- |tion code in
Version |correc- |modules  datacode-|ofdata |. " . |information |correction | Everv block
tionlevel |on each |word bits d bits codewords block k2y
side wor ocks (n,k,2t)
11(150,126,24)
L1 1517 12136 288 12 1" (155,131,24)
16(106,74,32)
y L2 o o o 1263 10104 542 17 (109,79,30)
147 1OUJI 1FTTU
25(70,38,3%)
L3 975 7800 830 26 (55,25)30]
33(53,21,3%)
L4 721 5768 1084 34 (56,28,28
14(125,105,20)
1 1569 12552 298 O 117,99,18
19(93,65,28)
L2 1307 10456 560 201 (100,72,28
55 131 1867 14936 24(69,37,3%)
L3 1009 8072 858 27 2(70,40,30
(71,41,30)
31(53,21,3%)
L4 747 5976 1120 35 4(56,24,32
10(175,147,28)
1 1621 12968 308 1 179,151,28)
15(101,71,3))
L2 1351 10808 578 19 3(103,71,3%)
105,73,32
56 133 1929 15432 (
24(69,37,3%)
L3 1041 8328 888 28 3(68,38,30
(69,39,30)
36(49,19,30)
L4 771 6168 1158 391 3(55,29,26
15(125,105,20)
L1 1674 13392 318 16 (117,99,18
19(100,70,3)0)
L2 1394 11152 598 20 (92,64,28
57 135 1992 15936 27(70,38,3%)
L3 1076 8608 916 291 (51,25,26
38(50,20,3)
L4 796 6368 1196 40 2(46,18,28
14(125,105,70)
L1 1697 13576 324 16 (135,113,22)
(136,114,22)
17(97,67,3Q)
L2 1415 11320 606 20 ’
- . .. e 3(124,92,3%)
30(65,35,30)
L3 1091 8728 930 31 (71,41,30)
36(53,21,32)
L4 809 6472 1212 38 (56,26,30)
(57,27,30)
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Num-

Error ber of Number of Number !\Iumber of Number of |Error Error E_r rorcorrec-
. informa- |, . . correc- |tion code in
Version |correc- modules |datacode-|of data . information |correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
11(174,146,28)
L1 1752 14016 334 12 (172,146,26)
20(100,70,30)
. L2 » . o 1460 11680 626 21 (86,60,26)
[o v 107 UO0U 10000 29 r70 38 32)
L3 1126 9008 960 30 ($6,24,32)
40[50,20,30)
L4 834 6672 1252 42 2043,17,26)
3(163,137,26)
L1 1807 14456 344 14 (162,136,26)
10(Lt50,126,24)
22[93,65,28)
L2 1505 12040 646 23 AR
60 141 2151 17208 (105,75,30)
30[(69,37,32)
L3 1161 9288 990 31 (#1,51,30)
42[50,20,30)
L4 861 6888 1290 43 ($1,21,30)
12([L50,126,24)
L1 1864 14912 354 15 2(140,118,22)
(138,116,22)
19(106,74,32)
L2 1552 12416 666 21 (14o4,74,30)
61 143 2218 17744 (100,72,28)
30[70,38,32)
L3 1198 9584 1020 32 2(59,29,30)
39(52,20,32)
L4 892 7136 1326 42 2(63,37,26)
(64,38,26)
12(]150,126,24)
L1 1920 15360 366 15 3(1b2,136,26)
21(j100,70,30)
L2 1600 12800 686 23 2(93,65,28)
62 145 2286 18288 34[65,35,30)
L3 1234 9872 1052 35 (16,44,32)
42(50,20,30)
L4 914 7312 1372 46 2(47,19,28)
2(46,18,28)
12(]L50,126,24)
L1 1979 15832 376 16 3(139,117,22)
(138,116,22)
25(87,61,26)
L2 1649 13192 706 27 2(90,62,28)
63 147 2355 18840 34(65,35,30)
L3 1271 10168 1084 36 (72,40,32)
(73,41,32)
45(50,20,30)
L4 941 7528 1414 47 (52,20,32)
(53,21,32)
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of | Number |, Number of |Error . .
. informa- |, . . correc- |tion code in
Version |correc- |modules |datacode-|of data . information | correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
15(125,105,20)
L1 2037 16296 388 19 2(137,115,22)
2(138,116,22)
L2 1697 13576 728 P 25(93,65,28)
(100,72.2
64 149 2425 19400 18(65,35,30)
L3 1309 10472 1116 36 17(69,37,323)
(82/50,32]
42(50,20,30)
L4 969 7752 1456 49 6(47,19,28
(43,15,28
19(125,105,20)
L1 2096 16768 400 20 (121,101,24)
33(73,51,22)
L2 1748 13984 748 34 (87,65,22)
65 151 2496 19968 20(6133.28)
L3 1348 10784 1148 41 (56,28,28
49(50,20,39)
L4 998 7984 1498 50 (46,18,28]
18(125,105,20)
L1 2124 16992 404 20 2(139,117,2p)
26(93,65,28)
L2 1770 14160 758 27 (110,80,3
66 153 2528 20224 35(65,35,30)
L3 1366 10928 1162 39 3(63,35,28
(64,36,28]
52(46,18,28)
L4 1012 8096 1516 54 2(68,38,30
L1 2184 17472 416 26 26(100,84,16)
L2 1820 14560 780 26 26(100,70,30)
67 155 2600 20800 45(57,31,24)
L3 1404 11232 1196 46 (35,9,26)
L4 1040 8320 1560 52 52(50,20,30)
16(150,126,24)
L1 2245 17960 428 18 (136,114,22)
(137,115,23)
23(100,70,30)
L2 1871 14968 802 27 3(93,65,28
68 157 2673 21384 (94,66,28]
o . . 40(65.35.30)
LS 1995 11099 125U Tl (73’43’30)
46(50,20,30)
L4 1069 8552 1604 54 7(47,19,28)
(44,16,28)
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Num-

Error ber of Number of Number !\Iumber of Number of |Error Error E_r rorcorrec-
. informa- |, . . correc- |tion code in
Version |correc- |modules |[datacode-|ofdata . information | correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
19(138,116,22)
L1 2309 18472 440 20 (127,105,22)
20(100,70,30)
L2 1925 15400 824 28 7(94,66,28)
%1,63,28)
69 159 2749 21992
40[65,35,30)
L3 1485 11880 1264 42 (74,42,32)
(75,43,32)
54(50,20,30)
L4 1099 8792 1650 55 (49,19,30)
17(150,126,24)
L1 2372 18976 452 19 20137,115,22)
24(100,70,30)
L2 1976 15808 848 28 4(106,74,32)
70 161 2824 22592 48(57,31,26)
L3 1524 12192 1300 50 2(44,18,26)
54/(47,19,28)
L4 1130 9040 1694 61 6(41,15,26)
(40,14,26)
L1 2436 19488 464 29 29(100,84,16)
L2 2030 16240 870 29 29(100,70,30)
71 163 2900 23200 6(64,34,30)
L3 1566 12528 1334 47 3(b6,36,30)
38(61,33,28)
L4 1160 9280 1740 58 58[50,20,30)
16(]175,147,28)
L1 2501 20008 476 17 (1}7,149,28)
31[94,66,28)
L2 2083 16664 894 32 43,37,26)
72 165 2977 23816 48(61,33,28)
L3 1607 12856 1370 49 (49,23,26)
53[50,20,30)
L4 1191 9528 1786 60 6(47,19,28)
(45,17,28)
20([L37,115,22)
LT 2568 20544 488 22 2(158,134,24)
29(94,66,28)
L2 2140 17120 916 33 2(B2,56,26)
73 167 3056 24448 2(83,57,26)
] ) . 45[66,36,30)
LS 100U 152400 194U0 T/ 2(43,15,28)
59(50,20,30)
L4 1222 9776 1834 61 2(53,21,32)
17(175,147,28)
L1 2633 21064 502 18 (160,134,26)
26(100,70,30)
L2 2195 17560 940 31 5(107,75,32)
74 169 3135 25080 47(65,35,30)
L3 1693 13544 1442 48 (80,48,32)
64(46,18,28)
L4 1253 10024 1882 67 2(63,33,30)
(65,35,30)
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Table B.1 (continued)

Num- Number of Error Error correc-
Error ber of Number of | Number |, Number of |Error . .
. informa- |, . . correc- |tion code in
Version |correc- |modules |datacode-|of data . information |correction .
. . tion code- |, . tion Every block
tion level [on each |[word bits bits codewords
side word blocks (n,k,2t)
22(137,115,22)
L1 2663 21304 508 23 (157,133,24)
33(93,65,28)
L2 2219 17752 952 34 (102,74,28)
75 171 3171 25368 43(66,36,30)
L3 1713 13704 1458 49 5(55,27,2
(58)30,28
57(50,20,30)
L4 1269 10152 1902 63 5(53,21,32
(56,24,32)
18(162,136,26)
L1 2732 21856 520 20 2(168,142,2p)
33(94,66,289)
L2 2276 18208 976 35 2(75,49,26
76 173 3252 26016 48(65,35,30)
L3 1756 14048 1496 50 2(66,38,28
64(50,20,30)
L4 1300 10400 1952 65 (52,20,32
19(150,126,24)
L1 2800 22400 534 22 2(161,135,2p)
(162,136,26¢)
32(94,66,28)
L2 2334 18672 1000 36 2(81,55,26
77 175 3334 26672 2(82,56,26
49(66,36,30)
L3 1800 14400 1534 51 2(50,18,32
65(46,18,28)
L4 1334 10672 2000 71 5(57,27,30)
(59,29,30]
20(163,137,26)
L1 2870 22960 546 21 (156,130,26)
30(107,75,3pR)
L2 2392 19136 1024 32 2(103,71,33)
78 177 3416 27328 46(65,35,30)
L3 1844 14752 1572 52 6(71,'39,,32
3(42,12,30
L4 1366 10928 2050 73 70(47,19,24)
L1 2940 23520 560 20 20(175,147,28)
L2 2450 19600 1050 35 35(100,70,30)
79 179 3500 28000 . L L 49(65.35.30)
LS 107U 1012V 101U k3 5(63,35,28)
L4 1400 11200 2100 70 70(50,20,30)
21(162,136,26)
L1 3011 24088 574 22 (183,155,28)
34(100,70,30)
L2 2509 20072 1076 36 (92,64,28)
(93,65,28)
80 181 3585 28680 54(65,35,30)
L3 1935 15480 1650 55 (75'45,3;0)
68(50,20,30)
L4 1433 11464 2152 72 3(46,18,28)
(47,19,28)

82 © ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

Table B.1 (continued)

ISO/IEC 20830:2021(E)

Num-

Error ber of Number of [ Number !\Iumber of Number of |Error Error E_r R
] informa- |. . . correc- |tion code in
Version |correc- |modules |datacode-|ofdata | . information |correction |
¢ . tion code- |, . tion Every block
tionlevel |oneach |word bits bits codewords
e word blocks |(n,k,2t)
19(150,126,24)
L1 3083 24664 588 25 5(137,115,22)
(136,114,22)
33(100,70,30)
i 7569 20552 T102 37 3(]93,65,28)
(92,64,28)
81 183 3671 | 29368
52[65,35,30)
L3 1983 15864 1688 56 3(73,41,32)
(72,40,32)
67(50,20,30)
L4 1469 11752 2202 73 5(53,21,32)
($6,24,32)
2(178,150,28)
1 3156 25248 e02 23| 21(162,136,26)
32(/100,70,30)
L2 2630 21040 1128 38 1 6(03,65,28)
82 185 3758 30064 52[70,38,32)
L3 2030 16240 1728 | 259,27,32)
73[50,20,30)
L4 1504 12032 2254 75| (54,22,32)
21(]150,126,24)
L1 3290 25520 608 25 14(1l62,136,26)
30(106,74,32)
L 2658 21264 1140 36 1'6(103,73,30)
83 187 3798 30384 54{65,35,30)
L3 2050 16400 1748 58 | 4(72,40,32)
75[50,20,30)
L4 1520 12160 2278 76 (48,20,28)
30([125,105,20)
L1 3264 26112 622 31 (186,114,22)
3(67,45,22)
L2 2720 21760 1166 58| 54(6747,20)
84 189 3886 31088 2(52,26,26)
L3 2098 16784 1788 64 | 6261,33,28)
79[46,18,28)
L 1554 12432 2332 83 | 4(63,33,30)
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Annex C
(informative)

Information capacity of Han Xin Code

Han Xin Code symbols of different versions and information capacity in different encoding modes

mapping fable as shown in Table C.1. N
| | | Qv
Table C.1 — Information capacity of Han Xin Code (\(]/
Data capacity AQ;DV
Versi Error _ Binary E;’li‘:‘:‘s‘;" Common Chi- | ’}0 GB18030
ersion | correction |Numeric |Text nese Charac- 4-byte
level mode mode byte f]harac_ters ters in Region @ e Re- Region
mode in Region Two mode C% n mode mode
One mode Ca
L1 45 26 |18 12 12 <« 9 6
. L2 36 21 |14 10 0 < |7 5
L3 27 15 |10 7 7OV 5 4
L4 15 UG 2 3 2
L1 69 39 |28 19 _ o 15 9
, L2 54 31 |22 15 207 |15 12 8
L3 39 23 |16 113 11 8 6
L4 30 18 |12 g~ 8 6 4
L1 96 54 39«26 26 21 13
5 L2 75 43 31\.\(‘}‘ 21 21 16 10
L3 57 33 28" 16 16 12 8
L4 42 25 W17 12 12 9 6
L1 105 59" |43 29 29 23 14
. L2 87 39 |35 24 24 19 12
L3 66 57|38 |27 18 18 14 9
L4 180" 27 |9 13 13 10 7
L1 (37 74 |54 36 36 29 18
; 2 i 63 |46 31 31 24 15
L3 S |84 47 |34 23 23 18 11
4\ 60 34 (24 16 16 13 8
b 162 91— 1ez 45 45 36 22
L2 135 75 |55 37 37 29 18
6 L3 105 59 |43 29 29 23 14
L4 75 43 |31 21 21 16 10
L1 195 110 |81 54 54 43 26
, L2 162 91 |67 45 45 36 22
L3 123 70 |51 34 34 27 17
L4 90 51 (37 25 25 20 12
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Table C.1 (continued)

Data capacity
Common .
Version E;:::ction Numeric |Text Einary Chinese ﬁgg;néﬁgg::l-- GB18030 211;230
level mode mode |V ¢ Characters | .. i Region 2-byte Re- Region
mode in Region Two mode gion mode mode
One mode
L1 231 130 |96 64 64 51 31
L2 189 106 |78 52 52 41 25
° L3 147 82 |60 40 40 32 4o
L4 108 61 |44 30 30 23 QY1
L1 267 150 |111 74 74 59 v |36
. L2 225 126 |93 62 62 49 30
L3 171 97 |71 48 48 38 23
L4 123 70 |51 34 34 |27 17
L1 309 173|128 86 86 . |68 41
0 L2 255 143|106 71 71 &7 56 34
L3 195 109 |80 54 545 43 26
L4 141 79 |58 39 439 31 1o
L1 318 178 [132 88 Vs 70 13
A L2 267 149|110 2N ! 59 36
L3 204 114 |84 56, 56 45 27
L4 150 85 |62 42 42 33 20
L1 363 202 [150 . 5 [100 100 80 48
L2 300 167 [124~ |83 83 66 40
H L3 228 127 |94 63 63 50 31
L4 171 95..0[70 47 47 37 B
L1 405 226|168 112 112 89 d4
. L2 339 < \{189 [140 94 94 75 4
‘ L3 255~ [143  [106 71 71 56 34
L4 B9 [106 |78 52 52 41 25
TR 250 |186 124 124 99 40
b L2 Q\O 372 207 [154 103 103 82 50
13,5 285 159 [118 79 79 63 38
@‘ 207 117 |86 58 58 46 28
&?&1 495 277|206 138 138 110 46
Ao |12 414 231 [172 115 115 92 56
Ls slo 176 152 00 00 /0 3
L4 231 130 |96 64 64 51 31
L1 543 303 [226 151 151 120 73
L2 453 253 [188 126 126 100 61
o L3 348 194|144 96 96 77 47
L4 255 143|106 71 71 56 34
L1 597 333 [248 166 166 132 80
L2 495 277|206 138 138 110 66
Y L3 381 213 [158 106 106 84 51
L4 279 157|116 78 78 62 38
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Table C.1 (continued)

Data capacity
Common .
Version E(I)‘:":;ction Numeric |Text Binary Chinese ﬁg?enéﬁgr(:él- GB18030 211;230
level mode mode |PYte Characters | .. i Region 2-byte Re- Region
mode gl Region Two mode gion mode mode
ne mode
L1 651 362|270 180 180 144 87
s L2 540 301 [224 150 150 119 72
L3 414 231 [172 115 115 92 56 N\
L4 303 170|126 84 84 67 1 Qv
L1 708 394 [294 196 196 157 495"
" L2 588 327  |244 163 163 130 579
L3 453 253 [188 126 126 100 7 el
L4 333 186 |138 92 92 73\ 45
L1 765 426 |[318 212 212 169 102
20 L2 636 354 |264 176 176 a1 85
L3 486 271|202 135 135 S |108 65
L4 363 202|150 100 100 < |80 48
L1 822 458|342 228 228 182 110
)1 L2 684 381 |284 190 . J190 151 91
L3 525 293 [218 146 o, [146 116 70
L4 390 218|162 108 O [108 86 52
L1 843 470|351 234 234 187 113
L2 705 393 [293 196 196 156 94
22 —
L3 543 302 [225 _ {150 150 120 72
L4 399 222 |165.0°  [110 110 88 53
L1 909 506 |378 252 252 201 121
2 L2 756 42;@ 314 210 210 167 101
L3 582 325) |242 162 162 129 78
L4 429 239 (178 119 119 95 57
L1 972 D |541 [404 270 270 215 130
o4 L2 ,SQ‘\ISO 450 (336 224 224 179 108
L3 Jez1 346|258 172 172 137 83
14 462 258|192 128 128 102 62
L1, o [1041 579 [433 289 289 231 139
. zé\‘ 864 481 (359 240 240 191 115
Lo 666 3/1 /7 185 165 1406 oY
L4 495 275 |205 137 137 109 66
L1 1107 617 461 308 308 246 148
2 L2 921 513 [383 256 256 204 123
L3 711 395 [295 197 197 157 95
L4 522 291|217 145 145 116 70
L1 1179 655 490 327 327 261 157
. L2 981 546|408 272 272 217 131
L3 756 421 314 210 210 167 101
L4 558 311 |232 155 155 124 75
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Data capacity
Common .
Version E(I;:l('):ction Numeric |Text Binary Chinese ﬁgg;néggr(:::l-- GB18030 211;1230
level mode mode |PYte Characters | .. i Region 2-byte Re- Region
mode in Region Two mode gion mode mode
One mode
L1 1251 695 [520 347 347 277 167
- L2 1044 581 [434 290 290 231 139
L3 804 447 [334 223 223 178 Moz
L4 597 333 [248 166 166 132 OYdo
L1 1323 737|551 368 368 294 Y |7
N L2 1104 614  [459 306 306 245,” 147
L3 855 475 355 237 237 (189 114
L4 627 350 [261 174 174 2139 d4
L1 1401 779|583 389 389 .7 [311 187
N L2 1167 649  [485 324 324,05~ 259 156
L3 897 499 [373 249 249, 199 120
L4 666 371|277 185 _<1ss 148 do
L1 1479 823 [616 11 QY411 328 108
; L2 1230 685 |512 342 N [342 273 164
‘ L3 948 527 394 263" 263 210 127
L4 702 391 [292 {195 195 156 94
L1 1515 843 [631 oY [421 421 336 202
; L2 1263 702 [525-%°  [350 350 280 168
1 L3 975 542|405 270 270 216 130
L4 720 401.0[299 200 200 159 96
L1 1593 88¢ 663 442 442 353 113
L2 1329 < \}739 [553 369 369 295 177
. L3 1023- [569 |425 284 284 227 136
L4 759|422 [315 210 210 168 fo1
L1 Y7680 934 (699 466 466 373 224
N L2 Q\O 1401 779|583 389 389 311 187
13,5 [1080 601 [449 300 300 239 14
o) 795 443 [331 221 221 176 106
=
&?&1 1767 982 [735 490 490 392 236
A |12 1467 817 |e11 408 408 326 106
Ls 1151 650 471 s14 s14 Zo1 151
L4 840 467 [349 233 233 186 112
L1 1851 1030 |771 514 514 411 247
. L2 1545 859 [643 429 429 343 206
L3 1191 662 [495 330 330 264 159
L4 879 489|365 244 244 195 117
L1 1944 1081|809 540 540 431 259
. L2 1617 899 [673 449 449 359 216
L3 1248 694 [519 346 346 277 167
L4 921 513|383 256 256 204 123
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Table C.1 (continued)

Data capacity
Common .
Version E;;gzction Numeric |Text Binary Chinese ﬁg?enéﬁgr(:él- GB18030 211;230
level mode mode |PYte Characters | .. i Region 2-byte Re- Region
mode gl Region Two mode gion mode mode
ne mode
L1 2031 1130 |846 564 564 451 271
2 L2 1692 941|704 470 470 375 226
L3 1302 725  |542 362 362 289 174 N
L4 966 538|402 268 268 214 1295Y
L1 2127 1182 |885 590 590 472 (284
2 L2 1770 985 [737 492 492 393 y236
L3 1368 761|569 380 380 303 )~ [183
L4 1011 563|421 281 281 2240 135
L1 2223 1237 [926 618 618 491 297
20 L2 1851 1029 |770 514 514 Sfan 247
L3 1428 794 [594 396 396 N [317 191
L4 1053 586 |438 292 292 < [233 141
L1 2265 1259 |943 629 629 503 302
i L2 1887 1049 |785 524 _ 524 419 252
L3 1455 809 605 404 o, ]404 323 194
L4 1074 598  |447 298 O [298 238 144
L1 2364 1314 984 656, 656 525 315
i L2 1971 1095 820 547 547 437 263
L3 1518 845 [632 _ ““la22 422 337 203
L4 1119 623 |466.0° [311 311 248 150
L1 2463 1369 [1025 684 684 547 328
43 L2 2049 11;@ 853 569 569 455 273
L3 1578 878) |657 438 438 350 211
L4 1170 651 |487 325 325 260 156
L1 25650 [1426 [1068 712 712 569 342
L2 2 1189 |890 594 594 475 285
44 —
L3 J1647 917 |686 458 458 366 220
14 Y1215 677 |506 338 338 270 162
LL, o |2670 1485 |1112 742 742 593 356
. %'\‘ 2223 1237 (926 618 618 494 297
Lo 1716 954 /14 476 476 301 2249
L4 1269 706 |528 352 352 281 169
L1 2778 1545 1157 772 772 617 371
» L2 2313 1286 |963 642 642 513 309
L3 1785 993|743 496 496 396 238
L4 1320 734|549 366 366 293 176
L1 2883 1603 1201 801 801 640 385
i L2 2403 1337 1001 668 668 534 321
L3 1851 1030 |771 514 514 411 247
L4 1371 763|571 381 381 304 183

88 © ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

Table C.1 (continued)

ISO/IEC 20830:2021(E)

Data capacity
Common .
Version E(I;:l('):ction Numeric |Text Einary Chinese ﬁgg;néggr(:::l-- GB18030 211;1230
level mode mode |V ¢ Characters | .. i Region 2-byte Re- Region
mode gl Region Two mode gion mode mode
ne mode
L1 2997 1666 |1248 832 832 665 400
45 L2 2499 1389 1040 694 694 555 333
L3 1926 1071 [802 535 535 428 _Nd57
L4 1422 791 [592 395 395 316 O] 190
L1 3045 1693 [1268 846 846 676 " |4os
“ L2 2535 1410|1056 704 704 563, 338
L3 1956 1087 [814 543 543 434 261
L4 1446 805 602 402 402 2321 103
L1 3156 1754 |1314 876 876 .\~  |701 421
y L2 2631 1463 1096 731 731\@V 584 351
L3 2028 1127 |844 563 563. 450 71
L4 1500 834 624 416 {416 333 200
L1 3279 1822|1365 910 V|90 728 437
; L2 2730 1518 [1137 758 N |758 606 364
L3 2106 1171|877 585 585 468 281
L4 1560 867 [649 {433 433 346 208
L1 3393 1886 |1413 5 |942 942 753 453
. L2 2826 1571|1172 [785 785 628 377
1 L3 2178 1211|907 605 605 484 291
L4 1611 8970671 448 448 358 215
L1 3510 1951|1462 975 975 780 468
; L2 2925 < \|1626 [1218 812 812 649 390
‘ L3 2259-\) " |1255 [940 627 627 501 301
L4 1668 927  |694 463 463 370 223
L1 3636 2021 [1514 1010 1010 807 485
o L2 Q\O 3027 1682 1260 840 840 672 404
13,5 [2334 1298 [972 648 648 518 312
' 1725 959 |718 479 479 383 230
&?jh 3759 2090 [1566 1044 1044 835 502
Ao |12 3132 1741|1304 870 870 695 418
Ls 2415 1545 [1006 6/1 6/1 256 22
L4 1788 994|744 496 496 397 239
L1 3885 2159 |1618 1079 1079 863 518
e L2 3237 1799|1348 899 899 719 432
L3 2493 1386 |1038 692 692 553 333
L4 1845 1026 |768 512 512 409 246
L1 4011 2230 |1671 1114 1114 891 535
. L2 3339 1857 [1391 928 928 742 446
L3 2577 1433 [1073 716 716 572 344
L4 1905 1059 |793 529 529 423 254
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Table C.1 (continued)

Data capacity
Common .
Version E;;gzction Numeric |Text Binary Chinese ﬁg?enéﬁgr(:él- GB18030 211;230
level mode mode |PYte Characters | .. i Region 2-byte Re- Region
mode gl Region Two mode gion mode mode
ne mode
L1 4068 2261 |1694 1130 1130 903 543
o L2 3390 1885|1412 942 942 753 452
L3 2613 1453 1088 726 726 580 349 N
L4 1935 1077 |806 538 538 430 258"
L1 4200 2334 1749 1166 1166 933 560
o L2 3498 1945|1457 972 972 777, Qy467
L3 2697 1499 1123 749 749 599 7 [360
L4 1995 1110 |831 554 554 443 266
L1 4332 2407 |1804 1203 1203 967 578
o L2 3606 2005 1502 1002 1002 51801 481
L3 2781 1546 |1158 772 772 S |e17 371
L4 2061 1146 |858 572 572 < |457 275
L1 4467 2483 |1861 1241 1241V 992 596
o L2 3720 2067 [1549 1033 . [1033 826 496
L3 2871 1595 |1195 797 o, 1797 637 383
L4 2136 1187 |889 593 <0 [593 474 285
L1 4602 2558 |1917 1278 1278 1022 614
o L2 3834 2131 [1597 1065 1065 852 512
L3 2955 1643 [1231_ “{821 821 656 394
L4 2187 1217 [911.0°  |608 608 486 292
L1 4743 2637 |1976 1318 1318 1054 633
o1 L2 3951 21g@ 1646 1098 1098 878 527
L3 3045 1693|1268 846 846 676 406
L4 2253 1253 (938 626 626 500 301
L1 48840 2714 [2034 1356 1356 1085 651
o L2 ,4{6,? 2261 |1694 1130 1130 903 543
L3 8135 1743|1306 871 871 696 418
14 Y2319 1290 |966 644 644 515 310
L1, o> |5025 2793|2093 1396 1396 1116 670
. %'\‘ 4191 2329 (1745 1164 1164 931 559
Lo 3251 1795 1345 097/ 09/ /17 451
L4 2391 1329 (995 664 664 531 319
L1 5091 2830 (2121 1414 1414 1131 679
o L2 4242 2358 1767 1178 1178 942 566
L3 3273 1819 [1363 909 909 727 437
L4 2424 1347 |1009 673 673 538 323
L1 5235 2910 (2181 1454 1454 1163 698
o L2 4362 2425 [1817 1212 1212 969 582
L3 3363 1870 |1401 934 934 747 449
L4 2490 1385 1037 692 692 553 332
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Data capacity
Common .
Version E(I;:l('):ction Numeric |Text Einary Chinese ﬁgg;néggr(:::l-- GB18030 211;1230
level mode mode |V ¢ Characters | .. i Region 2-byte Re- Region
mode in Region Two mode gion mode mode
One mode
L1 5382 2991 |2242 1495 1495 1196 718
oo L2 4485 2493|1868 1246 1246 996 598
L3 3459 1922|1440 960 960 768 N1
L4 2559 1423|1066 711 711 568 OV|342
L1 5535 3077 (2306 1538 1538 12300 |738
o L2 4614 2565 [1922 1282 1282 1025” di6
L3 3558 1978 [1482 988 988 790 475
L4 2631 1463 |1096 731 731 2\ |584 {51
L1 5688 3161|2369 1580 1580 .~ |[1263 7159
, L2 4737 2633 1973 1316 13165~ 1052 q32
L3 3651 2030 [1521 1014 1094 811 487
L4 2706 1505 |1127 752 R 601 461
L1 5841 3246 (2433 1622 O V|1622 1297 179
, L2 4866 2705 [2027 13520 [1352 1081 d49
‘ L3 3753 2086 |1563 1042 1042 833 501
L4 2778 1545 [1157 4372 772 617 471
L1 5997 3333 |2498 S [1666 1666 1332 doo
, L2 4995 2775 |2080°"  [1387 1387 1109 de6
i L3 3852 2141 _|1604 1070 1070 855 J14
L4 2853 15860[ 1188 792 792 633 331
L1 6159 3422|2565 1710 1710 1368 d21
L2 5130 «\|2851 [2137 1425 1425 1140 ds4
7 L3 3954\ [2198 [1647 1098 1098 878 928
L4 2928|1627 [1219 813 813 650 F1
L1 de31s 3509 [2630 1754 1754 1403 d42
) L2 Q\O 5262 2925 (2192 1462 1462 1169 702
13,5 [4059 2255|1690 1127 1127 901 41
' 3003 1669 |1250 834 834 667 4oo
=
&?&1 6387 3549 2660 1774 1774 1419 ds2
A |12 5319 2957 |2216 1478 1478 1182 710
Ls 4107 L2024 1710 1140 1140 912 548
L4 3039 1690 |1266 844 844 675 406
L1 6552 3641 [2729 1820 1820 1455 874
L2 5457 3033 [2273 1516 1516 1212 728
76 L3 4209 2339 [1753 1169 1169 935 561
L4 3114 1731|1297 865 865 692 416
L1 6714 3731 [2797 1865 1865 1492 896
. L2 5595 3110 (2331 1554 1554 1243 746
L3 4314 2398 1797 1198 1198 958 576
L4 3195 1777 [1331 888 888 710 426
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Table C.1 (continued)
Data capacity
Common .
Version E(I)‘::gel;ction Numeric |Text E inary Chinese ﬁg;nenéﬁgrglél_- GB18030 gﬁ)lyfi(e):m
level mode mode | V'€ Characters | .. i Region 2-byte Re- Region
mode gl Region Two mode gion mode mode
ne mode
L1 6882 3825 (2867 1912 1912 1529 918
- L2 5736 3187|2389 1593 1593 1274 765
L3 4419 2457 [1841 1228 1228 982 590 , N\
L4 3273 1819 [1363 909 909 727 305"
L1 7050 3918 (2937 1958 1958 1566 940
- L2 5874 3265 |2447 1632 1632 1305 784
L3 4530 2518 |1887 1258 1258 1006 77 |604
L4 3354 1865 |1397 932 932 7 448
L1 7221 4013|3008 2006 2006 1604 963
50 L2 6015 3343 (2506 1671 1671 11336 802
L3 4638 2578 1932 1288 1288 5 [1030 619
L4 3435 1909 [1430 954 954 & [763 458
L1 7395 4109 |3080 2054 2 1643 986
o1 L2 6159 3423 |2566 711, v 1368 822
L3 4755 2642 1980 1320 o, [1320 1056 634
L4 3519 1957 |1466 978 *&° |978 782 470
L1 7569 4206 3153 2102" 2102 1681 1009
o L2 6306 3505 |2627 1752 1752 1401 841
L3 4866 2705 [2027 {1352 1352 1081 649
L4 3603 2003 |15010°  [1001 1001 800 481
L1 7650 4251 [3187 2125 2125 1700 1020
L2 6375 354212655 1770 1770 1416 850
% L3 4914 2731 |2047 1365 1365 1092 656
L4 3642 2025 |1517 1012 1012 809 486
L1 78270 |4350 |3261 2174 2174 1739 1044
o L2 ,6{2,? 3625 (2717 1812 1812 1449 870
L3 [5031 2795|2095 1397 1397 1117 671
L4 %Q‘ 3723 2070 |1551 1034 1034 827 497
R
)
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Annex D
(normative)

Error correction codeword generator polynomials

Table D.1 lists are error correction codeword generator polynomials. where a is the generator of GF(28);

and every generator polynomial is the product of one-degree polynomial x—a?, x—a@, ..., x<¢", where
n Is the degree of generator polynomial.
Table D.1 — Error correction codeword generator polynomials
Npmber of
efror correc- |Generator polynomial
tipn codeword
2 x?+a1%8x+a3
4 x*+a82x3 +a250x2 +087 x+a10
6 %6 +0159 X5 +088 x4 +064 x3 +a 95 x2 + o173 x+021
8 %8 +0105x7 40139 %6 10192 x5 1+ 239 x4 1+ 01201 x3 45157 %2 1 132 31036
1 x10 1 019159 4 074 %8 1+ 073 x7 401225 x6 +019 x5 16:236 x4 +095 %3 + 107 x2 + 0,235 x 4+ 55
12 Lot x11 4113510 4 19839 4 5199 48 184 47 4 /6 36 4 0197 45 4
b 225 x4 10237 x3 40165 x2 4069 x +-0,78
x14 1146 313 | 5,229 412 4 127y 115,99 410 4 17049 | 96 48 | 5,233 7
" 11136 420045 | 144 4 | 5087 3 | 4942 | 2364 105
x16 4151315 | 183 514 5223313 | 169,12 | /53311 4 5,205,10 | 1739 | 1558 | ,190}7 |
" 239 x6 +0 104 45 1+ 28754 1 53 33 + 0130 x2 4015 x4+ 136
18 1099 %17 4 030%16 4 75 x15 4 0,225 x14 4 251 13 | 122,12 | ;15811 4 ;111,10 |
b a232x9 4103058 10196 x7 10179 %6 +072.x5 4065 x* +0189 X3 40163 x2 40251 x40 171
%20 4 68 919 4 (182418 | (175,17 | 5,224 416 | 75,14 | 253313 4 (18012 4 114,11 | 238,10 |
; a185%9 4022248 1+ /61 x7 40159 %6 40105 x5 4095 x4 4067 %3 + 95 X2 + 02 x +0210
22 4 41421 4 118,20 4 180,19 4 1,57 418 4 1,36 17 4 110,16 | 119315 | 1,69 414 4 ;145,13 |
2% Q243512 4 5,208 11 4 111,10 | 1919 | 1388 | 30,7 |, 12546 | 1745 1 21844 4 9,
a7%%2 +016 x 40253
X24 4020423 4 071322 | 6321 | 201,20 , (149,19 | /51,18 | 182,17 | /212,16 | 38,15 |
24 85 x14 1192413 4 224312 | 217 411 | 13510 4 11349 4 57 48 | /52,7 4 20146 |
09 %5 +0146 x4 1123143 1 /66 32 1 224 y 1 /45
X26 1 o244 325 4 0,236 424 | 0,79 423 4 /64 422 4 5,240 321 | 105,20 | 205,19 4 163,18 | /192,17 |
26 13816 4 5,250 415 | 231,14 4 5111413 4 3512 1 549311 4 5,219,410 L 54539 | 4358 4 11257 4
a39%6 10201 45 1 52 x4 4094 x3 1023 %2 4058 x 4096
%28 11233 x27 4 018326 4 0156 325 1 11324 4 0,95 423 | 5422 1 /78 x21 4 (254 20 4 0252419
28 0126 %18 4 5186 517 | /66 416 4 206,15 | (/47 514 | 235,13 | (124312 4 (18,11 | 242,10  ,142,9 |
173 %8 +.026 x7 40,237 x6 10101 x5 4 046 x4 40220 3 1 111 32 4 0100 4 | 151
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Table D.1 (continued)
Number of
error correc- |Generator polynomial
tion codeword
%30 1142429 | 16228 | 34327 4 1192426 | (61425 | 9624 | /77 423 | (43,22 4 /14,21 |
30 0106 %20 4 135,19 | /198,18 | 31,17 | 26 416 | ;21915 4 /57 w14 | ;9313 | 36,12 4 54,11
06 x10 4520059 1 538 1+ 070 x7 4120 46 1 o116 x5 ¢ 23 x4 1 151 x3 1,55 x2 4,66 x+210
332 243,31 | 025430 35,29 173,28 31,27 114,26 135,25 226,24 105,23
- 024222 4 244 321 | 15420 4 17219 | 5,250 418 4 1136 ,17 | 128,16 | 16915
061 x14 4 171313 | (147 412 4 154,11 | 185,10 4 81,9 | 23548 | 177 47
189 x6 + 1139 x5 + 059 x4 +1209 x3 +1206 x2 4 1228 4 /18
94
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Annex E
(normative)

Structural Information

E/1 General

Stfuctural Information consists of 8 bits of version information, 2 bits of error orrec
information, 2 bits of masking to make up of 12 bits of data. Error correction of Structural Inf
adopts Reed-Solomon error correction code of the GF(24) (see Figure E.1). This;Annex spg
calculation methods of the error correction bit of Structural Information and-theprocess of

C

K¢

St

St
cH

St
m

St

2 Error correction encoding of Structural Information

rection decoding.
2(1 Xz X3 XiXS X6 X7 Xg\X9 va“X1 1VX121
1 2 3

4
Version+20

Error correction level
Mask index

Figure E.1 — Structuke of function information

X1X2X3X4 X5X6X7X8 X9X10X11X12

bp 2: Construct the errorcorrection code (c, k, 2t), k=3 is the result of the step 1, choose ¢t
7 can be obtained, j-e..error correction code is (7,3,4).

ep 3: ConstruetZinformation polynomial: m(x)=m,x?+m;x+m, where: coefficient m,. 1
1ltinomial are.the values of those 3 codeword respectively.

bp 4: Cotstruct information polynomial:

g(x)z(x+a)(x+a2 )(x+oc3 )(x+a4 )=x4+ﬁ3x3 +B,x2 + B, x+ 3,

ep 1: Divide the 12 bits of bit stream into 3 codewords (the length of each codeword is 4 bitg).

fion level
ormation
cifies the
the error

hs 2, then

N my of

A%

here o 1s the generator on GF(2%), and o™ +a+1=0

Step 5: Generate the error correction code. Error correction code is the information polynomial multiply
X2t to generate a multinomial, then divide the residue, i.e. r3x3+r2x2+r1x+r0, therefore displacement is:
(r3, ry, 1y, rg).(Where, r3, 1, 1y, rg are all with the length of 4 code elements)

Step 6: The bit stream of the terminal Structural Information is (m,,m;,mg,rs,ry,ry,rg).

For example, the Structural Information of a code pattern symbol is shown in Table E.1.
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Table E.1 — Structural Information of symbol

Function information types Function information values Encoding
Version information 50+20 01000110
Error correction level L1 (8%) 00
Masking solution ((ij)mod 2+(ij)mod 3) mod 2=0 10

Bit stream of Structural Information:010001100010

Construct polynomial:m(x)=4x?+6x+2=a2x2+a5x+a

Construcf generator polynomial:g(x)= x*+al3x3+a®x2+a3x+al0
Error corfection codeword:m(x)x x* =a2x0+a5x>+ox*
Calculate|(a2x0+a5x5+ax?) mod (x*+al3x3+abx2+a3x+a10)
Error corfection codeword obtained:1101 1001 0101 1110

The final[ Structural Information bit stream acquired by adding error correetion is:0100 0110 00[L0
1101 100t 0101 1110

E.3 Error correction decoding of Structural Information
Supposing the following codes from Structural Information regien‘of a symbol:

R= (15, ,r1,10)

R(X) [ rgx0+rexo+ +1 x4
r;(i=0,K,6))is the element of GF(24)field.
1. Calcylate syndrome polynomial.

S, =R(&)=r 0 +r,0° +--+rja+r,

S, =R{@? )=r,01? +r;a!0 ++r 0% 41,
Sy =R(03)=r,a8 +r,al®+-+r 0+
S,=R(a*)=ro®* +r,a?0 +--+rjot +1
where a is the generatop-of GF(24).

Supposing the errordesation is iy, i,, the corresponding error polynomial is:

e(x):ei1 X1 +e1.2 x2

Define X]=&/'® as the error locator number.

51 =ei1 X1 +el.2 X2
_ 2 2
S2 —ei1 X1 +el.2 X2
_ 3 3
53 —ei1 X1 +ei2 X2
_ 4 4
S4 —ei1 X7 +el.2 X5

2. Find out the error location.

The polynomial to define the error location is:
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2
O'(x):H(l—XIxi ):szz +ox+1
i=1
Get solution of the formula:
§10,+5,0,+53=0
$,0,+530,+5,=0
Generateo, ,0,, put them into the polynomial and detect error locationX; by Chine search algorithm.

3.[ calculate the error vaiue el.l , dlld correct tne error.
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Annex F
(informative)

Autodiscrimination compatibility

Han Xin Code can be read by suitably programmed decoders which have been designed

to

autodiscifiminate it from other symbologies. A properly programmed Han Xin Code reader will rot
decode ahy ISO/IEC symbologies as a valid Han Xin Code symbol, however, representations of shqrt

linear symbols may be found in any matrix symbol including Han Xin Code.

The decoder’s valid set of symbologies should be limited to those needed by a given dpplication
maximiz¢ reading security.

98 © ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC 20830:2021(E)
Annex G
(informative)

Error correction decoding algorithm

Take an example of (n,k,2t) Reed-Solomon code under GF(28) is used for error correction.

Provided that the codeword after releasing data masking from the symbol is
R=(r,. 11200 T )

thpt s,

R:rn_lx”'l+rn_2x"'2+...+r1x+r0

where r; (i=0,...,n-1) is the element of the Galois field GF(28).

1.| Calculate the syndrome.

S1=R(@)=r, 1@ 1+r, a2+ H a1,

S2=R(a2)=r, ;02" D+r, ,a2(CI+, +r,a2+r,

S1=R(a?Y)=r, ;a2 Dy, ,a2t-2)+ +r,a2t+r,
where is the generator of GF(28)

Supposing the error position is iy, I, , i,, the’corresponding polynomial is:

e(x)=e; x'1+e, x2+.. +e xl Define X, =0/l as the number of error positions, so:
1 2 v

S1 :ei1 X1 +e1.2 X2 +...te; XV

1%

_ 2 2 2
5'2 —el.1 X1 +ei2 X2 +...+el.v XV

_ 2t 2t 2t
SZL’ —el.le +e1.2X2 +'“+eiva

2. Find theError Position.

Cdnstruetthe error locator polynomial as follows:

1%
A(x)zH(l—Xlxi ):va" +crv_1x‘"1 +...+to x+1
i=1
Get solution of the formula:

Slot +520't_1 +.. .+St61 +St+1 =0

SZO't +S3c7t_1 +.. .+5t+10'1 +St+2 =0

Stct +St+16t_1 +.. .+52t_1cr1 +52t =0
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So o, (i=1,...,t), put it into the locator polynomial, get the error position X; using Chien search algorithm.

3. Calculate the corresponding error value e'l, and correct it.
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Annex H
(informative)

User guidance for Han Xin Code printing and scanning

H

T}
us
a\

Ex
gu

1.

Syl

SO
ch

SP
re

H

U{

co&sider how much the diffuse reflection between dark feature and light feature should be ch

1 General principles

age of relative equipment, such as label printer, printer, reader and labels, should-bé€ cong
vhole. Problems in any section or between any two sections may affect the whole System’s 1

cept for the critical standard, there are some other factors may affects the system. The
iding principle lists factors should be considered when adopting barcode ‘or matrix code.

Choose appropriate printing density, whose allowable deviation dould be covered by lab
or printing technology. Ensure the module dimension is integfal multiple of printer
matrix dimension; ensure the printing increment/reduction.¢ould be adjusted. The adjy
realized by changing the same integral quantity of pixels¢f each or every adjacent dark
The bitmap size of each dark (or light) module changes; the space between every twj
centers keep the same.

A reader’s resolution and read range should be selected based on the symbol’s densit
printing technology used.

Ensure that sensitivity of the sensor is appropriate to the optical features of the printed
symbols.

Check and ensure the final labels and barcodes on package are verified in accorda
Clause 8 with aperture and wavelerigth appropriate to the application. It would affect the
readability if the symbol is covered, penetrated, bended or with irregular surface.

mbol surface’s specular reflection properties should not be neglected. The scanning sys

e scanning angles, the specular reflection is much bigger than the expected diffuse reflect
anging the scanning features. If changing material or material’s surface is possible, it co
ecular reflectionby choosing a rough or unglazed surface. Or, do ensure the illumination f
hding could makethe symbol reach its best resolution.

2 Selection of Error Correction Level

er-should choose the proper error correction level to meet the symbol application need.

e application of Han Xin Code is a comprehensive system in which symbol encoding;.dec¢ding and

idered as
unning.

following

el printer
pinhead’s
stment is
modules.
p module

y and the

bar code

nce with
symbol’s

tem shall
anged. In
vity, thus
d reduce
r symbol

\s shown

in

Tahle B1 the error correction capacity r‘hnngpq inr‘rpzcinglv from 1.1 to 1.4: while the size

bf symbol

denoting length-fixed data will increase. For example, symbol of version 44 and error correction level 4
has 509 data codewords. If a lower error correction level is acceptable, the same data could be denoted
by a symbol of version 28 and error correction level 1. (The accurate data capacity is 523 codewords.)

The following factors should be considered when choosing symbol’s error correction level:

The expected symbol quality level: the lower the expected symbol quality level is, the higher the

error correction level should be;
The readability of the first time scanning;

Whether have an opportunity to scan once more if fail;
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— Not use higher error correction level resulted in the space limitation for symbol printing.

Error correction level 1 is suitable for symbol with high quality or symbol denoting length-fixed data
with smallest size. Level 2 is the standard level and a compromise between small size and reliability.
Level 3 is a level with high reliability, suitable for important symbol or symbol with poor quality. Level
4 have the realizably highest reliability.
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Annex I
(normative)

Print quality of Han Xin Code — Symbology-specific aspects

TH
da

L.

T}

T}

Tdke Han Xin/Code symbol of version 24 with size of 69x69 modules as an example. Ther

m

Ay

.2.1 Testing region

General

is Annex describes the grading approaches for Fixed Pattern damage and Structural Inf
mage when assessing the printing quality of Han Xin Code symbols according to ISO/IEC 15

? Fixed Pattern damage

e testing region of Fixed Pattern damage is as shown in Figure L. 1x
The squares with size of 11x11 modules in the symbol’s four corners, each of which includ
a. The Position Detection Patterns with size of 7x7 medules.

b. The Position Detection Pattern separators within the symbol, with width of one m¢
surrounding the Position Detection Patterns:

Detection Patterns.
The Alignment Pattern and Assistant\Alignment Pattern in the symbols of version 4 and g
e testing region mentioned shallhedivided into 5 regions:

Each Position Detection Pdttern and its Position Detection Pattern separators and quiet j
a testing region, thus thene are four regions name A, A,, A;and A,.

All of the Alignment\Pattern and Assistant Alignment Patterns in symbols of version 4 3
form region B asthefifth region.

All of the AsSistant Alignment Pattern in symbols of version 4 form region C as the sixth 1

bdulesihregion A, 550 modules in region B, 36 modules in region C.

, A5 M5 and A, are four testing regions with Position Detection Pattern. B is a testing region ¢

ormation
415.

es:

dule and

c. The quiet zone outside of the symbol, with width of 3 modules and surrounding the¢ Position

bove.

one form

nd above

egion.

p are 484

omprised

by

the Alignment Pattern. Cis a testing region with and Assistant Alignment Patterns
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Pw

Fiigure I.1 — The testing region of Fixed Pattern region for Han Xin Code symbols

1.2.2 Grading of Fixed Pattern damage

1)
v

The grading of Fixed Pattern Damage ‘of each testing region should be based on each modul
modulatipn, including steps as follaws:

1. Use dpproaches described in ISO/IEC 15415 to calculate the grade of each module’s modulatign.
Since the dark/light fedture of each module is known already, if the dark module’s reflectivity]is
highgr than the globalthreshold or the light one’s reflectivity is lower than the global threshold, the
modyle’s modulatign,grade is 0.

2. Supppse thatdamodulation grade is determined, assume all modules with lower grades are errofs.
According te-fable I.1 of modulation grade’s threshold, ascertain an assumed damage grade. TaFe

the lgwet value between the modulation grade and the damage grade. The assumed damage grade
shall|pe-decided through the approach below:

a. Count the error modulesin A;, A,, A;and A,.

b. In Alignment Pattern’s dark line in region B, if there are three assumed error modules
consecutive, or less than four modules between error area modules, the module modulation
grade should be 0 at step 1.

c. Count the error modules in Alignment Pattern and Assistant Alignment Patterns in region B,
compare with the total quantity of Alignment Pattern and Assistant Alignment Pattern with
error modules in the symbol, and record the proportion.
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d. According to Table 1.1 of region grade’s threshold, ascertain a Fixed Pattern damage grade of

each testing region.

3. The Fixed Pattern grade for testing regions is the highest among all of the modulation grades. Take

the lowest among the five regions’ grade as the symbol’s Fixed Pattern damage grade.

Table I.1 — Threshold of Fixed Pattern Region grades of Han Xin Code

A~ Ay Ajand A, Region B Region C
Number of the Error Modules Proportion of error |Proportion of Alignment Grade
modules (MD) Pattern and Assistant Align-
ment Pattern with error
modules
0 MD=0% 0% 4
1 0%<MD<9% <10% 3
2 9%<MD=<13% <20% 2
3 13%<MD<17% <30% 1
4 MD>17% >30% 0

)

.3 Grading of Structural Information region

I.3.1 General

The Structural Information region of the Han Xin Codé-is a combination of modules denotin
velrsion, error correction level and masking solutipfiy Regions in the top left and top right ¢
the symbol belong to one group; regions in the bottom left and bottom right corners belong t
grpup. This region information shall be decoded-at the beginning of the decoding process or th
cannot go on. Therefore, grading of the Structural Information region is part of the grading of
syjmbol.

I.3.2 Grading of Structural Information in one group

Supposing the Structural Information in one region group could not be decoded, the group’s §
Information grade is 0. If it eotild be decoded, the grading should follow steps below.

1.| Calculate each cpdeword’s modulation grade according to the approaches desq
ISO/IEC 15415. Singe the dark/light feature of each module is already known, if the dark
reflectivity is higher than the global threshold or the light one’s reflectivity is lower than
threshold, the)module’s modulation grade is 0.

2.| The cumulative number of codewords achieving each grade, from 4 to 0 or a higher gr
be counted and the counts shall be compared with the error correction capacity of the
follows.

g symbol
orners of
D another
e process
'he whole

tructural

ribed in
module’s
the global

ade, shall
group as

al Foreach grndplpvp] nccnmingthat all codewords not m‘hipving that grndp ora highpr

rade are

7

errors, derive a notional Unused Error Correction grade as described in ISO/IEC 15415:2011,

7.8.8. Take the lower of the grade level and the notional UEC grade.

b) Then the Structural Information grade for the group shall be the highest of the resulting values

for all MOD grade levels.

Table 1.2 shows an example of the Structural Information grading.
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Table 1.2 — Grading of Structural Information in one group

MOD No. of Cumulative | Remaining | Notional | Notional Notional Lower
codeword | codewords no. of codewords | unused | UEC (%) | UEC grade of 3 or
gradelevel | atlevela | codewords | (treated as error (d) ©
@) atlevel a or errors) correction
higher (7-b) capacity
(b) « (4-29)
4 4 4 3 N/A N/A 0 0
3 2 6 1 2 50% 3 3
2 0 6 1 2 50% 3 2
1 0 6 1 2 50% 3 1
0 1 7 0 4 100% 4 0
Structural Information grade (Highest valu€gof e): 3

I.3.3 Grading of Structural Information region

The lowe

.4 Sc:

The singl
grid non-

106

in grade

" of these two groups’ grade is the symbol’s Structural Information‘region grade.

e scan grade shall be the lowest value among decodé;modulation grade, axial non-uniformi
uniformity, unused error correction described in¥SO/IEC 15415 and Structural Informati
region and Fixed Pattern damage grades described in thiS\annex.

ky,
pn
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Annex |
(informative)

Useful process control techniques

General

This annex describes tools and procedures useful for monitoring and controlling+the process of

creating scannable Han Xin Code symbols. These techniques do not constitute a print quality
the produced symbols (the method of Clause 8 and Annex I is the required methodfor assessir
prfint quality) but they individually and collectively yield good indications of whether the syn
cess is creating workable symbols hence is useful for process control.

Symbol contrast

Mpstlinear bar code verifiers have a reflectometer mode, a mode forplotting scan reflectance

I check of
)g symbol
1bol print

rofiles or

reporting Symbol Contrast (the verification process shall confegrmto ISO/IEC 15416) from undlecodable

scpns. In general the symbol contrast readings that can be obtained using a 0,25 mm (0.
aplerture at 660 nm wavelength (either the reported Symbol Contrast value, the peak-to-

P10 inch)
eak scan

prpfile excursions, or the difference between peak reflegtometer readings) are found to corrglate well
with an image-derived symbol contrast. In particulas these readings can be used to check that symbol

trast stays well above the minimum allowed fot‘the intended symbol quality grade and w
nging appreciably during a print run.

Assessing Axial Nonuniformity

Far a Han Xin Code symbol, measuiré-the width and height of the symbol. Divide width by h
aspess the result for Axial Nonuniformity:.

Visual inspection,for symbol distortion and defects

Ongoing visual inspection of the Finder Pattern in sample symbols can monitor an important
the print process.

Matrix code syutbols are susceptible to errors caused by local distortions of the matrix grid.
distortiongmiay show up visually as either crooked edges on the Finder Pattern or uneve
within the*Alignment Pattern and Assistant Alignment Pattern and aligned with the inner b
of|thesex

ether itis

eight and

aspect of

Any such
N spacing
undaries

Thesinder Patternand the adjacent Quiel Zoncarcasshould always be solidly davlcand ligh

. Failures

in the print mechanism which may produce defects in the form of light or dark streaks through the
symbol should be visibly evident where they traverse the Finder Pattern or the Quiet Zone. Such

systematic failures in the print process should be corrected.

Look for isolated light and dark single modules to ensure they are the same size as other modules.
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Annex K
(informative)

Han Xin Code encoding examples

K.1 G(:[:eral

This Annex describes two encoding examples for the Han Xin Code. The first one is the encodipng
example that does not have user selected version and user selected error correction levelin.6rder|to
show how the Han Xin Code encoding algorithm shall be followed. The second one illustrates the uger
selected Yyersion (10) and user selected error correction level (L3) to encode the datd to’the Han Xin
Code synibol.

K.2 Example 1
The data fo be encoded is:

1234567890 (K.1.0)

Step 1. Dpta analysis

According to 5.2 and 5.3, the data (K.1.0) shall be encoded\inthe encoding modes as shown in Table K|.1.

Table K.1 — Encoding modés after data analysis

Dgta 1 2 3 4 5 6 7 8
Byte Value (31)hex [32)hex (33)hex (34)hex (35)hex (36)hex (37)hex (38)hex
Encoding .

Mbde Numeric mode

Dgta 9 0

Byte Value | (39);0¢ | (30)ex

Encoding ¢

Mbde Numexcicimode

Step 2. Dpta encoding
According to 5.4 and Table K.1.1, The data (K.1.0) shall be encoded to the information bit stream (K.1.]L):

00010001 11101101 11001000 11000101 01000000 00001111 111101 (K.1.1)

The length of the information bit stream (K.1.1) is 54 bits. This data shall be encoded in the Version 1
Han Xin Code symbol with error correction level L1.

Step 3. Generating the error correction codewords and construct final data bit stream

According to 5.5 and Annex B, the information bit stream (K.1.1) shall be converted to the information
codeword stream (K.1.2):

(1 1)hex (ED)heX (C8)hex (Cs)hex (4'0)hex (OF)heX (F4)hex (Oo)hex (Oo)hex (Oo)hex (0 0) (K 1 2)
hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex o

There are 21 codewords in the information codeword stream (L.1.2).
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According to Annex B, there is 1 block in Version 1 L1, and the error correction characteristic is:
(25,21,4)

Utilising the Reed-Solomon error correction algorithm described in 5.5, the error correction codewords
shall be generated. According to the 5.7, re-assemble information codewords and error correction
codewords to the final data codeword stream (K.1.3):

(11)hex (ED)hex (Cs)hex (C5)hex (40)hex (OF)hex (F4)hex (Oo)hex (Oo)hex (Oo)hex

(Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex [K'1'3)

(0 ) (EBR) (B4) 23] 4D)
Thex T Jhex ¢ Jhex ¢ —Jhex ¢ - Jhex

The length of the final data codeword stream (K.1.3) is 25 codewords.
Step 4. Function Pattern placement

Adcording to the 5.8.2, the Symbol of Version 1 is shown in Figure K.1.

R,
S

m|
R
R

Kdy

- dark module

light module

- function information region

information encoding region

Figure K.1 — Version 1 Han Xin Code symbol

Step 5. Data placement

The data codeword stream (K.1.3) shall be broken up using the algorithm described in 5.8.3, 4nd hence
refassembled to the data bit stream (L.1.4) with 200 bits:

07016001 00000000 11101101 00000000 11001000 00000000 11000101
07J0e0000 01000000 00000000 00001111 00000000 11110100 00000000 (1114
00000000 00000000 00000000 11101011 00000000 TOTITOTI00 00000000 N 7
01101000 00000000 00011101 00000000

The data bit stream (L.1.4) shall be placed in the symbol with the order shown in Figure K.2:
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69

92

15

138

Figure K.2 — Data stream placement in Version 1 Han Xin £0de symbol

The resullt after data placement is shown in Figure K.3.

[m

WW;’

"

LA

nl

R

[
| I | -l
R

| |
=

AR, B
-2
1

Figure K.3 —~Han Xin Code symbol after data placement

SRR

\\\\1

Step 6. Masking

Utilising the masking patterns in 5.8.4 to mask Figure K.3. See Figure K.4 to Figure K.7.

Figure K.4 — Masking result for Figure K.3 with masking pattern 00
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Figure K.7 — Masking result for Figure K.3 with masking pattern 11

W cearac aftha nottaenc 1 S conedan o vt ToWlo K 9D
Ty-S€0Fe SOttt patter S Hracecoraahiee-Witr—apre ==

Table K.2 — Penalty scores of masking patterns

Condition of masking solution E:E: ?;:i{kaﬁa;gﬁrgoaifer' Penalty score
Non-masking 00 3584

(i+j) mod 2=0 01 3120
((i+j)mod 3+(j mod 3)) mod 2=0 10 3240
(imodj+jmodi+imod 3+jmod 3) mod |11 3410

2=0
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The masking solution of this Han Xin Code symbol shall be 01.
Step 7. Generation of the function information

The function information encoding is illustrated in Table K.3.

Table K.3 — Encoding of function information

Encoding for function information of the Han Xin Code symbol
Version 20+1=21, encoded as 0001 0101

Errpr correction level 00

Magking solution 01

Utilising the algorithm in Annex E, generate the function information (K.1.5):

0001 010[L 0001 0101 0011 1100 1011 (K.1.5)

Step 8. Fiinction information placement

Utilising the algorithm in 5.8.5, place the function information in the function-information region, ahd
get the fipal Han Xin Code symbol of this example (see Figure K.8).

[l
Ll

Figure K.8 — Final Han Xin Code symbol

K.3 Example 2
The data fo be enceded is:

1234567890ABCDEFGabcdefg,Han Xin Code (K.2.0)

The user ehosenerstonis 10, anrd-theuserchosenerroreorrectionteveis3-
Step 1. Data analysis
According to 5.2 and 5.3, the data (K.2.0) shall be encoded in the encoding modes in Table K.4.

Table K.4 — Encoding modes after data analysis

Data 1 2 3 4 5 6 7 8
Byte Value (31)hex (32)hex (33)hex (34’)hex (35)hex (36)hex (37)hex (38)hex
Encoding .

Mode Numeric mode
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Table K.4 (continued)

Data 9 0 A B C D E F
Byte Value (39)hex (30)hex (4'1)hex (42)hex (43)hex (44)hex (4'5)hex (46)hex
Encoding Numeric mode Text 1 of Text mode
Mode
Data G a b c d e f g
Byte Value (47 )pex | (61)}ex (62)pex (63)}ex (64)ex (65)hex (66)hex (67 )hex
Encoding Text 1 of Text maode
Mode
Data , H a n X i n
Byte Value (Zc]hex (48)hex (61)hex (6E)hex (Zo)hex (58)hex (69)hex (6E)hax
Encoding Text 2 Text 2
Mode of Text Text 1 of Text mode of Text Text 1 of. Text mode

mode mode
Data C o d e
Byte Value (Zo)hex (43)hex (6F)hex (64)hex (65)hex
Encoding Text 2
Mode of Text Text 1 of Text mode

mode

ep 2. Data encoding

010001 11101101 11001000 11000101 01000000°00001111 11110100
001010 00101100 11000011 01001110 00111101 00001001 00100101
011010 01111010 00101001 10101011 11%01010 00111110 01000110
001100 01111110 01110011 11101000.01101100 11000111 11100111
111110 00110011 00101001 11101000~+11111

e length of the information bit stream (K.2.1) is 262 bits.

feam (K.2.2):

l)hex (ED)hex (C8)hex (Cs)hex (4O)hex (OF)hex (F4)hex (8A)hex (Zc)hex (C3)hex
E:)hex (3D)hex (Og)hex (25)hex (9A)hex (7A)hex (Zg)hex (AB)heX (EA)hex (3E)hex
5)hex (4C)hex (7E)hex (73)hex (E8)hex (6C)hex (C7)hex (E7)hex [3E)hex (33)hex
9)hex (E8)hex (Fc)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex
O)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex
O)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex

(4

Je2 (00}, _ (00), __(00), (00}, __(00), (00} _ (00}, __(00Q), (00}

(K.2.1)

(K.2.2)

cording to 5.4 and Table K.4, The data (K.2.0) shall be encoded to the information bit strear

Ep 3. Generating the error.correction codewords and construct final data bit stream

cording to 5.5, the inforrnation bit stream (K.2.1) shall be converted to the information

h (K.2.1):

rodeword

(00)hex (00)he; (00)eye (00)ey (00} ey (00)pex (00} (00)per (00);cr, (00)y e
(0 O)hex (O OJhEX (0 0)hex

There are 83 codewords in the information codeword stream (K.2.2).

According to Annex B, there are 3 blocks in Version 10 with error correction level K3, and the error

co

rrection characteristics of each blocks are:

(51,27,24), (51,27,24), (53,29,24)

The information codewords shall be divided into 3 blocks, which contain 27, 27 and 29 codewords.
Utilising the Reed-Solomon error correction algorithm described in 5.5 in each block, the error
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correction codewords shall be generated. According to the 5.7, re-assemble information codewords and
error correction codewords to the final data codeword stream (K.2.3):

Ul)hex (ED)hex (C8)hex (CS)hex (4‘0)hex (OF)hex (F4)hex (8A)hex (Zc)hex (C3)hex

(4'E)hex (3D)hex (Og)hex (Zs)hex [9A)hex (7A)hex (Zg)hex (AB)hex (EA)heX (SE)hex

(46)hex (4C)hex (7E)hex (73)hex (E8)hex (6C)hex (C7)hex (08)hex (57)hex (Oc)hex

[Eo)hex (7A)hex (As)hex [DD)hex (Az)hex (99)hex (CF)hex [A4')hex (82)hex (AD)

hex (11)hex (Bo)hex (84)hex (74)hex (SD)heX (9A)hex (99)hex (OB)hex (CD)hEX (49)

hex (77)hex (E7)hex (3E)hex (33)hex (Zg)hex (E8)hex (Fc)hex (Oo)hex (Oo)hex (00)

hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)

hex (Oo)he (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Athex (A7) (K 2 3)
hex (68)he (8A)hex (SF)hex (E6)hex (AA)hex (ll)hex (A6)hex (69)hex [4'A)hex (CF) o
hex (CF)he (Zo)hex (SD)heX (Oo)hex (1B)hex (79)hex (Al)hex (FE)hex (B7)hex (94)

hex (Os)he (9B)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex [Oo)hex (OO)

hex (Oo)he (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)

hex (Oo)he (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)

hex (Oo)he (Oo)hex (Oo)hex (Oo)hex (Oo)hex [Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)

hex (Oo)he (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)

hex (Oo)he (Oo)hex [Oo)hex [Oo)hex (Oo)hex

The length of the final data codeword stream (K.2.3) is 155 codewords.
Step 4. Fiinction Pattern placement

According to 5.8.2, Function Pattern Placement for the Symbol ef Version 10 is shown in Figure K.9.
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Figure K.9 — Function Pattern placement
Step 5.Data placement
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The data codeword stream (K.2.3) shall be broken up using the algorithm described in 5.8.3, and hence
re-assembled to the data bit stream (K.2.4) with 1240 bits:

00010001 00100101 11000111 10101101 00111110 00000000 10100010
00100000 00000000 00000000 00000000 00000000 11101101 10011010
00001000 00010001 00110011 00000000 10100111 01011101 00000000
00000000 00000000 00000000 11001000 01111010 01010111 10110000
00101001 00000000 01101000 00000000 00000000 00000000 00000000
00000000 11000101 00101001 00001100 10000100 11101000 00000000
10001010 00011011 00000000 00000000 00000000 00000000 01000000
1(JT0T0TT 11100000 01110100 11111100 00000000 01011111 O111T00T | |
0goo0000 00000000 00000000 00000000 00001111 11101010 01111010

01011101 00000000 00000000 11100110 10100001 00000000 00000000

0Jooo000 00000000 11110100 00111110 10100101 10011010 00000000

0g000000 10101010 11111110 00000000 00000000 00000000 00000000 (K:2.4)
14001010 01000110 11011101 10011001 00000000 00000000 00010001

10110111 00000000 00000000 00000000 00000000 00101100 01001100

10100010 00001011 00000000 00000000 10100110 10010100 00000000

0Jo00000 00000000 00000000 11000011 01111110 10011001 11001101

0go00000 00000000 01101001 00000011 00000000 00000000 00000000

04Jo00000 01001110 01110011 11001111 01001001 00000000 00000000

01001010 10011011 00000000 00000000 00000000 0000000000111101

11101000 10100100 01110111 00000000 00000000 11001%L1 00000000

0J000000 00000000 00000000 00000000 00001001 01101100 10000010

11100111 00000000 00000000 11001111 00000000 00000000 00000000

07000000

The data bit stream (K.2.4) shall be placed in the:ssymbol with the order shown in Figure K.10
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Figure K.10 — Placement of the data bit stream

The resullt after data placement is shown as Figure K.11.

.
H . -=rirnl
el

Figure K.11 — Han Xin Code symbol Version 10 after data placement (K.2)

Step 6. Masking

Utilising the masking patterns in 5.8.4 to mask Figure K.11. See Figure K.12 to Figure K.15.
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Figure K.14 — Masking result for Figure K.11 with masking pattern 10
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Figure K.15 — Masking result for Figure K.11 with masking pattern 11

Calculate|the penalty scores of the patterns in accordance with Table K.5.

Table K.5 — Penalty scores of masking patterns

Corrdition of masking solution eD:(tzz g:ﬁ;ﬁa}gﬁrg;j‘fﬂ_ Fenalty score
Not}-masking 00 9868

(i+j) mod 2=0 01 7408
((i4)mod 3+(j mod 3)) mod 2=0 10 6888
(imodj+jmodi+imod 3+jmod 3) mod |11 8652

2=(

The masKing solution of this Han Xin Code symbol shall be 10.
Step 7. Géneration of the function information

The function information encoding is illustrated in Table K.6.

Table K.6 < Encoding of function information

Encoding for function information of the Han Xin Code symbol
Vergion 20410=30, encoded as 0001 1110

Errpr correction level 10

Magking solution 10

Utilising the algorithm in Annex E, generate the function information (K.2.5):

0001 111Pp 1010-0110 0111 1010 1110 (K.2.5)

. .
Step 8. Functiom imformratiom placenmrent

Utilising the algorithm in 5.8.5, place the function information in the function information region, and
get the final Han Xin Code symbol of this example (see Figure K.16).
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Figure K.16 — Final Han Xin Code symbol (K.2)

e data to be encoded is:

ep 1. Data analysis

mmer Palace Ticket for 6 June 2015 13:00;20156H6H#01#:007;PM
FEOF 47 1201506060130 BRBARAEMRE.20154F6H 65 FA-13:00 1

e user chosen version is 17, and the user chosen errorcorrection level is L2.

cording to 5.2 and 5.3, the data (K.3.0) shallbe’encoded in the encoding modes in Table K.7,

Table K.7 — Encoding modes after data analysis

(K.3.0)

Data S o m m e r
Byte value |  (53)},c4 €75 hex (6d)pex (6d)pex (65)hex (72)he
:Elnnoc(;)‘;iing Text 1 of Text mode

Data P a 1 a c
Byte value {20)ex (50)hex (61)pex (6 hex (61)pex (63) e
:Elnlz)cgéiing Tgi)étlso(ge Text 1 of Text mode

Data e T i c k
Bytevalue |  (65);cy (20)pex (54)hex (69)hex (63)hex (6b)pe
Elnoc(;)(;i e Tzf()‘étrr}o(:ife TEXtrr?OC:ifeTEXt Text 1 of Text mode

Data e t f ) r
Byte value (65)hex (74) hex (20)pex (66)pex (6f)pex (72)pex
:Elnlz)c(;);ling Text 1 of Text mode Tgittrfo?ife Text 1 of Text mode

Data 6 ] u n
Bytevalue |  (20)¢, (36)hex (20)pex (4a)pex (75)hex (6€)pex
fnnoct;): e Trl(;i)‘étn?o(:ife Textr;o(()ifeText TZi}étrr?oc()ife Text 1 of Text mode

Data e 2 0 1 5
Bytevalue |  (65);cx (20)pex (32)hex (30)hex (3D)pex (35)hex
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Table K.7 (continued)
Encoding Text 1 of | Text 2 of Text Text 1 of Text mode
mode Text mode mode
Data 1 3 : 0 0
Byte value (2 O)hex (31)hex (33)hex (3a)hex (30)hex (3 O)hex
Encoding Text 2 of Text 1 of Text mode Text 2 of Text 1 of Text mode
mode Text mode Text mode
Data ; 2 0 1 5 S
I

Byfte value (5D)hex (34)hex (3U)hex (3 Lpex (39 hex (C%)hex | (EQ)pex
Enkodin Text 2 Common Chinese Char-

8 of Text Text 1 of Text mode acters in Region One
mgde

mode mode
Daka 6 A 6 E
Bylte value (36)hex (d4)hex | (Cz)hex (36)hex (Cg)hex | (ds)hex
Enkoding Text 1 of Common Chinese Charac- Text 1 of | Common Ghinese Charac-
made Text mode ters in Region One mode | Text mode | tersin Region One mode
Daka o 0 1 [
Bytevalue | (d2) | (b9)pex B0hex | (3Dhex ODhex | 7D
Enkoding Comrpon Chlnese Charac- Text 1 of Text mode GB18030 2-byte Region
mgde ters in Region One mode mode
Daka 0 0 4y P M
Byte value (30)hex (3 O)hex (b7)hex | [d6)hex (So)hex (4d)hex
Entoding Text 1 of Text mode Com‘?“"“ Chmese Charac- Text 1 of Text mode
mgde ters in Region One mode
Dalta [ 7l
Bytevalue | (e€)o, |  (55)hes (bdhex | (cd)pes (B8)hex | (40)hey
Entoding GB18030 2-byte Region mode
mgde
Dafta % F r
Bytevalue | (a4)pe | (ceiiy @hex | (Dpex @hex | (DD
Encoding GB18030 2-byte Region mode
mqgde
Dajta 7 R ; 2 0
Bylte value (as)hex | (C?’)hex (as)hex | (C8)hex (3b)hex (32)hex (30)hex
Engodin Text 2
mode & |GB18030 2-byte Region mode of Text Text 1 of Text mode
mode

Daa 1 5 =
Byt€value | (31),,, (350 B2hex | Bhex |  [@hex | (33pex
Encoding Text 1 of Text mode GB18030 4-byte Region mode
mode
Data 6 = 6
Byte value (36)hex (83)hex | (33)hex | (Sa)hex (33)hex (36)hex
Encoding Text 1 of . Text1 of
mode Text mode GB18030 4-byte Region mode Text mode
Data ] 1 3
Bytevalue | (83)pey | (33pex | Obey | (B (3D)ne (33)hex
Elr:)c((i);ilng GB18030 4-byte Region mode Text1 of Text mode
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Table K.7 (continued)
Data Al Q
Byte value (83)hex | (32)hex | (az)hex | (37)hex (83)hex | (32)hex | (f6)hex | (37)hex
Encoding GB18030 4-byte Region mode
mode
Data =3 o
Byte value | (83)ex | 36)nex | @8)nex | (33nex | (BInex | Bnex | ey | 3Dpe
EnCOding GB18030 4-hvte Roegion maode
mode 7 °
Data = =
Byte value | (83)ex | 30nex | @hex | B5hex | 8nex | BDnex | Epon B0
Encoding | ;518030 4-byte Region mode
mode
Data T E|
Byte value (83)hex | (33)hex | (38)hex | (37)hex (83)hex | (35)hex | (C4)hex | (33)} ex
Encoding | 515030 4-byte Region mode
mode
Data Z . 2 0
Bytevalue | (83)hex | (3hex | [@Dhex | Bnersd Ohex | (3Dpex | (30)uly
Encodin Text 2
€ 1GB18030 4-byte Region mode of Text Text 1 of Text modg
mode mode
Data 1 5 S 6 H
Bytevalue | (31)j0y | (35)pey i | C@pex | BOhex | [@pey | (€2)yly
Encodin Common Chinese Text1 |Common Chinese Chpr-
mode g Text 1 of Text mode Characters in Region | of Text acters in Region Orle
One mode mode mode
Data 6 5 T T
Bytevalue | (36)ex |  (0hex | (©hex | ©nex | (nex | Onex | (7
Encoding Text 1 of Common Chinese Characters in Region One mode
mode Text mode
Data I 3 : 0 0
Byte value (31)hex (33)hex (3a)hex (30)hex (30)hex
Encoding Text 1 of Text mode Text 2 of Text Text 1 of Text mode
mode mode
Data i} (i Al
ByteValue |  (bS)ye, | (4)pes @2hex | (Bpex (ba)hex | (cDnex
Encoding Common Chinese Characters in Region One mode
mode
Data ] = ;
Bytevalue | (d4)hex | (®0hex | (©Dnex | (Shex | ©Onex | (0Dhex | (3hes
Encoding Common Chinese Characters in Region One mode Text 2 of
mode Text mode

Step 2. Data encoding

According to 5.4 and Table K.7, The data (K.3.0) shall be encoded to the information bit stream (K.3.1):
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00100111 00111000 11000011 00001010 00110101 11111001 11001111
10011001 10010010 11111001 00100110 10100011 11100111 00111110
01110110 11001001 10101110 10100011 01111111 10011100 11111010
10011100 10110101 11111001 11001111 10000110 11111001 11001111
10010011 11100011 00011010 00111110 01110011 11100000 10000000
00000100 01011111 10011100 11111000 00010000 11111110 10110011
11100000 00000000 11111010 11011111 10000010 00000000 00010001
01111111 01000111 10100001 11111111 11110010 00011011 11110100
11010101 10011111 11111111 00100001 10111111 01001001 00000100
11001001 01001111 11111111 00100000 00000001 11111101 10000111
10000101 01111111 11111111 00100000 00000000 11111101 00001011
00011117 11111111 11001001 10010101 10111111 01101010 00011111
0110101¢ 10110110 10000010 10011001 00011010 10000111 00110110
01110000 01101100 10100000 11011001 11010001 10110011 11111111
11111113 11100101 11110101 10111111 00000100 00000000 00100010
11111110 11100000 01011100 00000001 00100001 10111111 01110000
00111000 11001000 10010000 11011111 10111000 00011100 10001110
01001000 00010000 11111111 01110000 00110110 11001100 10111000
00011100 00111000 01011100 00010000 00110000 00101110 00000111
0000101¢ 10010111 00000011 00100010 00001011 10000001 01100000
11111001 11000000 11100101 10000010 11100000 01111101 10101101
01110000 00111100 11101000 00010111 11010101 01111100 00010000
0000000p 10001011 11111010 00111101 00001111 11111111 100106000
11011111 10100110 10101100 11111111 11111001 00001101 11111010
0001111¢ 10000101 11000001 11011010 01010111 11111111:20010000
00100001 11111101 01100111 11000000 00000001 11111010 00001111
1100111¢ 01001111 00011110 11000110 10100011 10111000 11110100
0001001 01111111 11111001 01111101 01101111 11100000

(K.3.1)

The length of the information bit stream (K.3.1) is. 1560 bits.
Step 3. Generating the error correction codewords and construct final data bit stream

According to 5.5, the information bit stream (K.3.1) shall be converted to the information codewaord
stream (K.3.2):
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(27)hex (38)hex (Cg)hex (OA)hex (35)hex (Fg)hex (CF)hex (99)hex (92)hex (Fg)hex
(26)hex (AB)hex (E7)hex (3E)hex (76)hex (Cg)hex (AE)hex (As)hex (7F)hex (9C)hex
(FA)hex (9C)hex (BS)hex (Fg)hex (CF)hEX (86)hex (Fg)hex (CF)hex (93)hex (E3)hex
(1A)hex (3E)hex (73)hex (Eo)hex (8O)hex (04)hex (SF)hex (9C)hex (F8)hex (10)hex
(FE)heX (Bg)hex (Eo)hex (Oo)hex (FA)hex (DF)hEX (82)hex (Oo)hex (11)hex (7F)hex
(4'7)hex (Al)hex (FF)hex (Fz)hex (lB)hex (F4)hex (Ds)hex (9F)hex (FF)hex (Zl)hex
(BF)hex (49)hex (04)hex (Cg)hex [4'F)hex (FF)hex (Zo)hex (Ol)hex (FD)hex (87)hex
(85)hex (7F)hex (FF)hex (Zo)hex (Oo)hex (FD)heX (OB)hex (1F)hex (FF)hex (Cg)hex
(95)hex (BF)hex (6A)hex (1F)hex (6A)hex (B6)hex (82)hex (99)hex (1A)hex (87)hex
(36)1ex (70)oy (6C)p e (AQ)y ey (D9)yey (D1)pey (B3)yey (FF)pey (FF)poy (ES)ey

ISO/IEC 20830:2021(E)

(F )hex (BF)hex (04)hex (Oo)hex (Zz)hex (FE)hex (Eo)hex (Sc)hex (Ol)hex (Zl)hex
F)hex (7O)hex [38)hex (C8)hex (90)hex (DF)hex (B8)hex (1C)hex [8E)hex (4'8)hex
(1 )hex (FF)hex (70)hex (36)hex (Cc)hex (B8)hex (1C)hex (38)hex (Sc)hex (10)hex
(3 )hex (Ze)hex (07)hex (OA)hex (97)hex (03)hex (Zz)hex (OB)hex (81)hex (60)hex
(F )hex (Co)hex (ES)heX (82)hex (Eo)hex (7D)hex (AD)hex (7O)hex (3C)hex (E8)hex
(1 )hex [Ds)hex (7C)hex (10)hex (Oo)hex (8B)hex (FA)hex (BD)hex (OF)hex (FF)hex
(9 )hex (DF)hEX (A6)hex (Ac)hex (FF)hex (Fg)hex (OD)hex (FA)hEX (1E)hex (85)hex
(C )hex (DA)hex (57)hex (FF)hex (90)hex (Zl)hex(FD)hex (67)hex (CO)hex (Ol)hex
(F )hex (OF)hex (CE)hex (4F)hex (1E)hex (C6)hex [A3)hex (B8)hex (F4)hex (12)hex
(7 )hex (Fg)hex (7D)hex (6F)hex (Eo)hex(oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex
(0 )hex (Oo)hex (Oo)hex (Oo)hex (O O)hex [O O)hex (0 O)hex (0 0)hex (Oo)hex (Oo)hex (00)
(Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)
(Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (00)
(Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex
(0 )hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex

There are 251 codewords in the information codeword stream (K.3.2).

Adcording to Annex B, there are 3 blocks in Version 17 with error correction level K2, and

rection characteristics of each blocks are:

(100,%0,30), (100,70,30) (99,69,30)

The information codewords shalllbge divided into 3 blocks, which contain 70, 70 and 69 cd
Utfilising the Reed-Solomon error correction algorithm described in 5.5 in each block,
correction codewords shall begenerated. According to the 5.7, re-assemble information codev

erpor correction codewords;to the final data codeword stream (K.3.3):

(K.3.2)

the error

dewords.
the error
yords and
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(27)hex (38)hex (C3)hex (OA)hex (35)hex (Fg)hex (CF)hex (99)hex (92)hex (Fg)hex
(26)hex (A3)hex (E7)hex (3E)hex (76)hex (Cg)hex (AE)hex (A3)hex (7F)hex (9C)hex
(FA)hex (9C)hex (Bs)hex (Fg)hex (CF)hex (86)hex (Fg)hex (CF)hEX (93)hex (Eg)hex
UA)hex (3E)hex (73)hex (Eo)hex (80)hex (04)hex (SF)hex (9C)hex (F8)hex (10)hex
(FE)hEX (Bg)hex (Eo)hex (Oo)hex (FA)hEX (DF)hex (82)hex (Oo)hex (11)hex (7F)hex
(4‘7)hex (Al)hex (FF)hex (Fz)hex (1B)hex (F4)hex (Ds)hex (9F)hex (FF)hex (Zl)hex
(BF)hex (49)hex (04)hex (Cg)hex (4F)hex (FF)hex (Zo)hex (Ol)hex (FD)hex (87)hex

(OE)hex (Os)hex (48)hex (1C)hex (Fo)hex (Sc)hex (Dc)hex (Eo)hex (68)hex (ED)hex
(BF)hex (45)hex (73)hex (SF)hex (Dc)hex (8A)hex (Fz)hex (76)hex (28)hex (CF)hex

(11)ex (9

(85)hex (7
(95)hex (B
(36)hex (7
(Fs)hex (E
(BF)hex (P
(10)hex [F
(30)pex (2

(A9hex (B
(C6)pex (
(8 1)hex (

(F9)hex (
[17)hex (]:
(go)hex (E
(Cl)hex ([
(FA)hex (O
(7F)pex (1
(00)pex (9

(7E)hex (Fl)hex (33)hex (OD)hex (Sl)hex (EA)hex (93)hex (54)hex (BD)hex (62)hex

(B 3)hex (6
(0A)pex(C

The lengt]

Step 4. Function Pattern placement

Accordin

Jhex l““Jhex \U"Jhex L‘-‘UJhex U'“-‘Jhex \"’Jhex \“ JJhex \’Ulhex l" ’Jhex

F)hex (FF)hex [Zo)hex (Oo)hex (FD)hex (OB)hex (1F)hex [FF)hex (Cg)hex

F)hex (6A)hex (1F)hex (6A)hex (B6)hex (82)hex (gg)hex (1A)hex (87)hex

0)hex (6C)hex(A0)hex (Dg)hex (Dl)hex (Bg)hex [FF)hex (FF)hex (Es)hex

F)hex (04)hex (Oo)hex (Zz)hex (FE)hex (Eo)hex (SC)hex (Ol)hex (Zl)hex

O)hex (38)hex (C8)hex (90)hex (DF)hex (B8)hex (1C)hex (8E)hex (4‘8)hex [K 3 3)
F)hex [70)hex (36)hex (Cc)hex (B8)hex (1C)hex (38)hex (Sc)hex (10)hex C
e)hex (07)hex (OA)hex (97)hex (Og)hex (Zz)hex (OB)hex (81)hex (6O)hex

6)hex (77)hex (AB)heX (56)hex (Cc)hex (27)hex (9D)hex (BD)hex (8C)hex
F)hex (AA)hex (8D)hex (9A)hex (D4)hex [ZD)hex (Fo)hex (OD)hex [7A)hex
6)hex (Zl)hex (AA)hex (42)hex (As)hex (54)hex (4F)hex (6D)hex (Dg)hex

O)hex (Es)hex (82)hex (Eo)hex (7D)hex (AD)heX (70)hex (3C)hex (E8)hex
5)hex (7C)hex (1O)hex (Oo)hex (8B)hex (FA)hex (3D)hex (OF)hex (FF)hex
F)hex (A6)hex (Ac)hex (FF)hex (Fg)hex (OD)hex (FA)hex (1E)hex (85)hex
A)hex (57)hex (FF)hex (90)hex (21)hex(FD)hex (67)hex (Co)hex (Ol)hex
F)hex (CE)hex (4F)hex (1E)hex (C6)hex (A3)hex (B8)hex (F4)hex (12)hex
9)hex (7D)hex (6F)hex (Eo)hex(oo)hex (Oo)hex (OO)hex (Oo)hex (Oo)hex
O)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (Oo)hex (OB)hex

8)hex (17)hex (58)hex (Co)hex (Eo)hex (El)hex (Ag)hex (03)hex (Cl)hex
3)hex (72)hex (Dz)hex (68)hex (Cl)hex (14')hex (9E)hex (43)hex

h of the final data codeword stream (K.3.3) is 299 codewords.

b to 5.8.2, Function Pattern placement for the symbol of Version 17 is shown in Figure K.17.

= &l

124

al! .

Figure K.17 — Function Pattern placement
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Step 5.Data placement

The data codeword stream (K.3.3) shall be broken up using the algorithm describeddn 5.8.3, :

refassembled to the data bit stream (K.3.4) with 2392 bits:

004100111 00111000 11000011 00001010 00110101 11111001 11001111
14011001 10010010 11111001 00100110 10100011 11100111 00111110
01110110 11001001 10101110 10100011 01111111 10011100 11111010
14011100 10110101 11111001 11001111 10000110 11111001 11001111
10010011 11100011 00011010 00111110 01110011 11100000 10000000
0g000100 01011111 10011100 11111000 00010000 11111110 20110011
11100000 00000000 11111010 11011111 10000010 00000000 00010001
01111111 01000111 10100001 11111111 11110010 000X1611 11110100
010101 10011111 11111111 00100001 10111111 01001001 00000100
001001 01001111 11111111 00100000 00000001 41111101 10000111
001110 00000101 01001000 00011100 11110000,01011100 11011100
100000 01101000 11101101 10111111 01000101 01110011 01011111
011100 10001010 11110010 01110110 00163000 11001111 00010001
010100 10101011 10000101 11101000 11011110 10010011 00101001
010110 00101001 10000101 01111111~11111111 00100000 00000000
111101 00001011 00011111 1111111t 11001001 10010101 10111111
101010 00011111 01101010 10136110 10000010 10011001 00011010
000111 00110110 01110000 01101100 10100000 11011001 11010001
110011 11111111 11111113%11100101 11110101 10111111 00000100
000000 00100010 11111410* 11100000 01011100 00000001 00100001
111111 01110000 00111000 11001000 10010000 11011111 10111000
011100 10001110 01601000 00010000 11111111 01110000 00110110
001100 10111000¢00011100 00111000 01011100 00010000 00110000
101110 00000144,°00001010 10010111 00000011 00100010 00001011
000001 01166000 10101001 10110110 01110111 10101011 01010110
001100 006100111 10011101 10111101 10001100 11000110 10011111
101010.40001101 10011010 11010100 00101101 11110000 00001101
111016:10000001 10100110 00100001 10101010 01000010 10100101
016100 01001111 01101101 11011001 11111001 11000000 11100101
000010 11100000 01111101 10101101 01110000 00111100 11101000

PO OR R RPRORORORRORRERRERERRERORR

(K.3.4)

ind hence

00010111 11010101 01111100 00010000 00000000 10001011 11111010
00111101 00001111 11111111 10010000 11011111 10100110 10101100
11111111 11111001 00001101 11111010 00011110 10000101 11000001
11011010 01010111 11111111 10010000 00100001 11111101 01100111
11000000 00000001 11111010 00001111 11001110 01001111 00011110
11000110 10100011 10111000 11110100 00010010 01111111 11111001
01111101 01101111 11100000 00000000 00000000 00000000 00000000
00000000000000000000000000000000000000000000000000000000
00000000 00000000 00000000 00001011 01111110 11110001 00110011
00001101 01010001 11101010 10010011 01010100 10111101 01100010
10110011 01101000 00010111

© ISO/IEC 2021 - All rights reserved
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The result after data placement is shown as Figure K.18.

Figure K.18 — Han Xin Code symbol Version 17 after data placement (K.2)

Step 6. Masking

Utilising the masking patterns in 5.8.4 to mask Figure K.18. See Figtire K.19 to Figure K.22.

Figure K,19 — Masking result for Figure K.18 with masking pattern 00

126 © ISO/IEC 2021 - All rights reserved
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Figure K.22 — Masking result for Figure K.18 with masking pattern 11

Calculate the penalty scores of the patterns in accordance with Table K.8.

© ISO/IEC 2021 - All rights reserved 127


https://standardsiso.com/api/?name=afd2dd954a7d77d757299ccf7874a88e

ISO/IEC 20830:2021(E)

Table K.8 — Penalty scores of masking patterns

Condition of masking solution

Data mask pattern refer-
ence for Han Xin Code

Penalty score

2=0

Non-masking 00 17754
(i+j) mod 2=0 01 18102
((i+j)mod 3+(j mod 3)) mod 2=0 10 17160
(imodj+jmodi+imod 3+jmod 3) mod |11 18386

The masKing solution of this Han Xin Code symbol shall be 10.

Step 7. Géneration of the function information

The funcfion information encoding is illustrated in Table K.9.

Table K.9 — Encoding of function information

Encoding for function information of the Han Xin,€ode symbol

Verfgion 20+17=37, encoded as 0010 0101

Errpr correction level 01

Masking solution 10

Utilising the algorithm in Annex E, generate the function informatioen (K.3.5):

0010 010ft 0110 0110 0000 1011 1100

Step 8. Function information placement

(K.3.5)

Utilising the algorithm in 5.8.5, place the function information in the function information region, ahd
get the fipal Han Xin Code symbol of this example(see Figure K.23).

Figure K.23 — Final Han Xin Code symbol (K.2)

128
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Annex L
(informative)

Symbology identifier

2021(E)

ISO/IEC 15424 provides a standard procedure for reporting the symbology which has been read,

to
in
an

T}

wi

formation is not encoded in the bar code symbol, but should be generated by the reader.dfter
d transmitted as a prefix to the data message.

e symbology identifier string for Han Xin Code is:
]hm

lere

]: isthe symbology identifier flag character (ASCII value 93, HeX'value 0x5D);

m : is a modifier character with one of the values definedin Table L.1.

Table L.1 — Han Xin Code symbglogy identifier option values

pether with options set in the decoder and any special features encountered in the synpbol. This

decoding

h: isthe symbology identifier character for Han Xin Code’(ASCII value 104, Hex value 0x68);

Modifier
character Option Description
value

No special features are set. The trans-

0 "Generic" data, no'special features set |mitted data does not follow the Al
ECI protocol
Thereis atleast one ECI mode encodeid.

1 ECI protacol enabled The transmitted data shall follow the
AIM ECI protocol.
Han Xin Code is used for representing

2 GSil‘mode GS1 data.

3 Reserved

4 URI mode Han Xin Code is used for representing
URL

5 Reserved

6 Reserved

7 Reserved

. Han Xin Code is used for representing
8 Unicode mode data by Unicode mode.
Other Reserved for future use

© ISO/IEC 2021 - All rights reserved
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Annex M
(normative)

Charsets of URI mode

Tahla M1
pas TP =

TTOoTT

© ISO/IEC 2021 - All rights reserved

Character/URI Encoding value Encoding (bits) Q(l/\
fragment )
a 0 000000 er’
b 1 000001 QQ)
c 2 000010 Qq/
d 3 000011 &
e 4 000100 O
f 5 000101 N\~
g 6 000110 , O°
h 7 000114"
i 8 001060
j 9 001001
k 10 4001010
1 11 & |ooto11
m 12 & Joo1100
n 13 .0 001101
0 14 001110
p s 001111
q |16 010000
r ~ |17 010001
s O |18 010010
e O 19 010011
u e 20 010100
) 21 010101
w 22 010110
%0 X 23 010111
&?‘ y 24 011000
) z 25 011001
0 26 011010
1 27 011011
2 28 011100
3 29 011101
4 30 011110
5 31 011111
6 32 100000
7 33 100001
8 34 100010
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Table M.1 (continued)

© ISO/IEC 2021 - All rights reserved

Character/URI Encoding value Encoding (bits)
fragment
9 35 100011
. 36 100100
/ 37 100101
- 38 100110
_ 39 100111
~ 40 101000 N
: 41 101001 Q(l/
@ 42 101010 Qq/
? 43 101011 Q;b
# 44 101100 )
= 45 01101, O
, 46 101110 Y
$ 47 101111+
& 48 110000"
http:// 49 10001
https:// 50 210010
ftp:// 51 -2\ 110011
mailto: 52 57 |110100
1dap:// 53 X 110101
tel: 54 0 110110
urn: 550 110111
WWW. 56 111000
.com ~O° |57 111001
net ENRE 111010
gov N\ 59 111011
org ()" 60 111100
- 61 111101
\G ump to URI-B 62 111110
% Terminator of 63 111111
Q‘O URI-A
éo?‘ Table M.2 — URI-B charset
&v Character/URI Encoding value Encoding (bits)
% fragment
A 0 000000
B 1 000001
C 2 000010
D 3 000011
E 4 000100
F 5 000101
G 6 000110
H 7 000111
I 8 001000
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Table M.2 (continued)
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Character/URI Encoding value Encoding (bits)
fragment
] 9 001001
K 10 001010
L 11 001011
M 12 001100
N 13 001101
0 14 001110 N
P 15 001111 Q(l/
Q 16 010000 6(]/
R 17 010001 o)
s 18 010010 (19
T 19 010011 L, O
U 20 010100 A‘Q(/
v 21 010101 |
w 22 010110 &
X 23 010111 ¢ ~
Y 24 011000,
/ 25 011001
! 26 _lot1010
* 27 2 o11011
( 28 8 o11100
) 29 QJ 011101
, 30 x& 011110
{ 310" 011111
} & 100000
| O\ [33 100001
\ O [34 100010
A A 35 100011
[ &~ 36 100100
o' 37 100101
Py 38 100110
0?‘ < 39 100111
X 40 101000
é\v % 41 101001
; 43 101011
htm 44 101100
html 45 101101
.asp 46 101110
.aspx 47 101111
.php 48 110000
jsp 49 110001
gtin 50 110010
ser 51 110011
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Table M.2 (continued)

Table M.3 — URI-C charset)

Character/URI Encoding value Encoding (bits)
fragment
bat 52 110100
exp 53 110101
search 54 110110
id 55 110111
Jp 56 111000
it 57 111001 N
.de 58 111010 Qq/
.br 59 111011 Qq/
fr 60 111100 Q;b
gsl 61 111101 0}
Jump to URI-A 62 1110, O
Terminator of 63 i\
URI-B c O
N

Character/URI frag- |Encoding valuQ& ‘ncoding (bits)
ment \
A 0 0" 0000000
B 1\ 0000001
C 2 & 0000010
D |39 0000011
E LOl4 0000100
F E 0000101
G cr e 0000110
H N\ 7 0000111
I N 8 0001000
) O 9 0001001
) 10 0001010
) 11 0001011
Q‘O m 12 0001100
Ve N 13 0001101
éo 0 14 0001110
&?‘ P 15 0001111
S Q 16 0010000
R 17 0010001
s 18 0010010
T 19 0010011
U 20 0010100
v 21 0010101
w 22 0010110
X 23 0010111
Y 24 0011000
Z 25 0011001

© ISO/IEC 2021 - All rights reserved
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134

Table M.3 (continued)

Character/URI frag- |Encoding value |Encoding (bits)
ment
A 26 0011010
B 27 0011011
C 28 0011100
D 29 0011101
E 30 0011110
F 31 0011111 N
G 32 0100000 Q(l/
H 33 0100001 6(]/
1 34 0100010 o)
] 35 0100011 q/Q
K 36 0100100 1O
L 37 0100101 N 4
M 38 0100110
N 39 0100111 &
0 40 0101000,
P 41 0102001
Q 42 |ode1010
R 43 _ loto1011
S 44 20101100
T 45 % |o101101
U 46 AN 0101110
v 47 O 0101111
w 4 0110000
X 4o 0110001
Y R 0110010
Z RO 0110011
0 A 52 0110100
1 S 53 0110101
2,0 54 0110110
3~ 55 0110111
O 56 0111000
<[5 57 0111001
é\v 6 58 0111010
8 60 0111100
9 61 0111101
$ 62 0111110
- 63 0111111
_ 64 1000000
65 1000001
. 66 1000010
! 67 1000011
* 68 1000100
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Table M.3 (continued)

Character/URI frag- |Encoding value |Encoding (bits)
ment
( 69 1000101
) 70 1000110
, 71 1000111
{ 72 1001000
} 73 1001001
| 74 1001010 N
\ 75 1001011 Q(l/
A 76 1001100 Qf]/
~ 77 1001101 o)
[ 78 1001110 A\
] 79 1001111 |
' 80 1010000,
< 81 1010001,
> 82 1010010
# 83 1010011
% 84 1010100
" 85 2\ 1010101
; 86 .~ |1010110
/ 87 O 1010111
? 881" 1011000
: 189~ 1011001
@ xOloo 1011010
& SO |o1 1011011
= QO 92 1011100
http:// A\ 93 1011101
https:/) 94 1011110
fepi/)” 95 1011111
dmailto: 96 1100000
Qc.) Idap:// 97 1100001
Q=7 tel: 98 1100010
Q?“ urn: 99 1100011
o www. 100 1100100
6’\?~ .com 101 1100101
gov 103 1100111
org 104 1101000
cn 105 1101001
htm 106 1101010
html 107 1101011
asp 108 1101100
.aspx 109 1101101
php 110 1101110
Jsp 111 1101111
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136

Table M.3 (continued)

Character/URI frag- |Encoding value |Encoding (bits)
ment

gtin 112 1110000
ser 113 1110001
bat 114 1110010
exp 115 1110011
search 116 1110100
id 117 1110101
Jjp 118 1110110
it 119 1110111
.de 120 1111000
br 121 1111001
fr 122 1111010
gsl 123 1111011
search 124 1111100
Jump to URI-A 125 1111101
Jump to URI-B 126 1111119
Terminator of URI-C 127 111414
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Annex N
(normative)

Source codes for Unicode modein C programming

Ni1 Source codes of encoding process

/*
hAPr ok kkhhkh kA hkhk ok hk kA hhkhhhkhhkhkhkhk bk h kA hhkhkh kv hkhkhkhhkh kA hhkhkh kv hkhkhkhhkhhhkhhkrkhhkrhkhkhkhhkhhkhhhkd A HFxkkxkkxkx*xkx
Kk Kk kK kK k ok koK

* Copyright (c) Article Numbering Center of China (ANCC), 1988-2016+\All rights
rejserved.

* The source codes of this software is the C programing implenehtf Unicode Mode Jf Han
Xijnh Code.

* All of software copyrights and the intellectual propertylsxights of the source |codes
bellong

* to Article Numbering Center of China (ANCC). The soft@are copyrights and the
inftellectual
* property rights of the source codes are protected Dy the laws of The People's |Republic

* China and international treaties.

*

* Article Numbering Center of China (ANCC) allows any company, person and institjute use
thle

* source codes of this software under The\ MIT License (MIT) shown as follows:

*

* Permission is hereby granted, free.@f charge, to any person obtaining a copy Jdf this
sofftware

* and associated documentation filés (the "Software"), to deal in the Software without
relstriction,

* including without limitatien\the rights to use, copy, modify, merge, publish,
dilstribute,

* sublicense, and/or sellfcopies of the Software, and to permit persons to whom [the
Sofftware

* is furnished to do 0,/ subject to the following conditions:

*

* The above copyright notice and this permission notice shall be included in alll copies

substantial portions of the Software.

NCLUDING

O
*
*
* THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMHLIED,
I
* BUT NOT/LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE

AND

* | NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE [FOR ANY
cLip@is,

* L FamMreRrs—OROFHER—FTABTHFE Y —WHEFHER—FH—AN—ACFFON—OFCONTRACT—FORT—OR—OFHERWESE,

ARISING FROM,
* OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE

SOFTWARE.
*

KK AR R A A A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A AR A A A A A A A A IR AN AR A AR A A A A A KA XK KK
kk kX KkKh Kk kK
*

* FILE: hanxincode UnicodeMode encode.h
* VERSION: 1.2.0

* DATE : 2018/09/01

* AUTHOR: Shi Yu

*
KK AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR A A A A A A A A A AR AN A IR AN AR A AR A A A A A KA XK KK
kk kXK Khk Kk kK

*/
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#include <stdlib.h>
#include <string.h>
#include <memory.h>

#define IN
#define OUT

#ifndef BYTE

#define BYTE unsigned char

#endif

#define MAX BIT STREAM LENGTH 1024000
#define MAX DATA LENGTH 1024000

//Structpre used for byte pattern analysis

#ifndef BytePattern h

#define BytePattern h

typedef ptruct  BytePattern

{
int byteCount;
BYTE pinBytes[4];
BYTE @liffs[4];
int bfts[4];

int lgngth;

} BytePaftern;
#endif

#ifndef HanXinCode UnicodeMode Common h
#define HanXinCode UnicodeMode Common h

#define hanxincode UnicodeMode 1Byte Jump 14
#define hanxincode UnicodeMode End 15

#endif
//Functipns used, implement after the main En¢o@ding function

#ifndef HanXinCode UnicodeMode Encode Internal® h

#define HanXinCode UnicodeMode Encode Intetxnal h

int deteftion byte pattern for start posdtions (BYTE * data, int length, BytePattern *
patternDgtected, int detect length fQrABytes, int detect length for3Bytes, int detect
length fpr2Bytes);

int calcplute encoding bits fof Bytes pattern(BytePattern pattern);

int calcplute_encoding bitg™fer jump_ pattern(int length);

int deteft byte pattern(BYTE * data, int length, BytePattern ** p patterns, int * p
pattern [ength);

int calchlute encoging bits for patterns (BytePattern * patterns, int pattern length);
#endif
#ifndef hanxincode dataCompression encode h
#define hanxincode dataCompression encode h

/*

KA AR A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR AR A A A A IR AR AR A A I A A A A A A A AR A KAk K

Ak kk KKk Kk Kk kK
*

Result of encoding process.
If encoding process successes, the result will be 0. otherwise, failed.
DATE: 2018/09/01

* FUNCTION: hanxincode Unicode encode

*

* PARAMETERS:

* Input (BYTE *) data: Input data for encoding.
* Input (int) length: The length of data.

* Output (BYTE **) p_bit stream: Output bit stream.

* Output (int *) p _bit stream length: Ouput length of bit stream.
* RETURN VALUE: (int)

*

*

*
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*/
int hanxincode Unicode encode (
IN BYTE * data,
IN int length,
OUT BYTE ** p bit stream,
OUT int * p bit stream length
)

int return code = 0;

BYTE * bit stream = NULL;
int bit stream length = 0;

int step result = 0;

BytePattern * patterns =
int pattern length = 0;

NULL;

int pos = 0;

int iiByte = 0;

int ii, jj, bits;
int
int
int
int

iiPattern = 0;
bitsForPattern = 0;
bitsForlByteJumpPattern = 0;
byte length = 0;

int pos byte 0;

int encoding = 0;

//int byte count = -1;

if
{

(NULL == data)

return code = -1;
goto exit flag;

(length < 0)

return codg <7-1;
goto exip~dag;

(NULL{s= p_bit stream)

regarn code = -1;
goto exit flag;

(NULL == p bit stream length)

return code = -1;
goto exit flag;
}

//Step 1.Analysis Encoding data:

step result = detect byte pattern(data,
if (0 != step result)

{

length, é&patterns,

return code = -2;
goto exit flag;
}

//Step 2.1. Add the Indicator of Unicode mode of Han Xin Code
beginning
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bit stream length = calculute encoding bits for patterns(patterns, pattern length);

bit stream length = 2 * bit stream length;
bit stream =
if (!bit stream)
{
return code = -2;
goto exit flag;
}
//bit_stream length = 0;
bit stream[0] = 1;
bit stream[l] = 0;
bit stream[2] = 0;

(BYTE *)malloc (bit stream length * sizeof (BYTE));

bit sfreami3T = I,
pos =|4;
//Step 2.2.For each data sequence of byte pattern:
pos _byte = 0;
for (jiPattern = 0;
{
if] ((1 == patterns[iiPattern].byteCount) &&
(patterng[iiPattern].length <= 15))
{

//Pattern
encoding = hanxincode UnicodeMode 1Byte Jump;
bits = 4;
for (ii = bits - 1; ii >= 0; --ii)
{
bit stream[pos + ii] = encoding & 1;
encoding = (encoding >> 1);

}
pos += bits;

//Counter
encoding = patterns[iiPattern].length;
bits = 4;
for (ii = bits - 1; ii >= 0; --11i)
{
bit stream[pos + ii] = encoding & 1%

encoding = (encoding >> 1);
}

pos += bits;
//Data

for (jj = 0;
{

Jj < patterns([iiPattern].length;

if (pos byte >= leng&h)
{
return code =(-3;
goto exit flrags
}
encoding =gdata[pos byte];
pos_bytep#y

bits = 8}

for (&%= bits - 1; ii >= 0; --ii)

{
Pit stream[pos + i1i] = encoding & 1;
encoding = (encoding >> 1);

}
pos += bits;

iiPattern < pattern length; ++iiPattern)

(patterns[iiPattern] .bits [0

++37)

>= 8) &&

}
}

else
{
//Pattern
encoding = patterns[iiPattern].byteCount;
bits = 4;
for (ii = bits - 1; 1ii >= 0; --ii)
{
bit stream[pos + ii] = encoding & 1;

encoding = (encoding >> 1);

}

pos += bits;

//Counter

encoding = patterns[iiPattern].length;

140
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if
{

((encoding >=
bits = 4 1;
bit stream[pos
pos += 1;

}

else if

{

((encodin

bits 8 - 2;
bit stream[pos
bit stream[pos

pos += 2;

ISO/IEC 20830:2021(E)

0) && (encoding <= 7))

+ 0] 0;

g >= 8) && (encoding <= 63))

+ 0]
+ 1]

1;
0;

1
else if

{

((encodin

bits 12 3;
bit stream[pos
bit stream[pos
bit stream[pos
pos += 3;

}

else if

{

((encodin
bits = 16 - 4;
bit stream[pos
bit stream[pos
bit stream[pos
bit stream[pos
pos += 4;

}

else if

{

((encodin

bits 20 5;
bit stream[pos
bit stream[pos
bit stream[pos
bit stream[pos
bit stream[pos
pos += 5;

}

else

{

return code
goto exit flag
bdts. -

bit stxegam[pos
engogd¥ng (en

}

posyd= bits;
{/Diff Bits
£3r (iiByte
{

0;

encoding
bits 4

pat

g >= 64) && (encoding <= 511))

g >= 512) && (encoding <= 4095))

I
N

O

~.

+ 4+ o+
w N PO

g >= 4096) && (encoding\&= 32767))

~e e .

+ 4+ + + +
S WN P o
O P

No

-3y
1; 0;

ii --ii)

+ 1i] encoding & 1;
coding >> 1);

iiByte < patterns[iiPattern].byteCount; ++iiByte)

terns[iiPattern] .bits[iiByte];

for (ii bits

{

bit stream[pos + 1ii]

encoding

}
pos += bits;

}
//Min Bytes
for (iiByte

{

0;

if
{

(patterns[i

encoding
bits 8;
for (ii =D
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- 1; ii >= 0; --1ii)

encoding & 1;
(encoding >> 1);

iiByte < patterns[iiPattern].byteCount; ++iiByte)

iPattern] .bits[iiByte] < 8)

patterns[iiPattern] .minBytes[iiByte];

its - 1; ii >= 0; --ii)
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bit stream[pos + ii] = encoding & 1;
encoding = (encoding >> 1);
}
pos += bits;
}
}
//Data
for (jj = 0; Jjj < patterns[iiPattern].length; ++7j7)
{
for (iiByte = 0; iiByte < patterns[iiPattern].byteCount; ++iiByte)
{

BYTES
if (pos byte >= length)
{

return code = -3;

goto exit flag;
}
encoding = data[pos_byte];
pos_byte++;

//Bits
bits = patterns[iiPattern].bits[iiByte];
if (bits < 8)
{
encoding -= patterns[iiPattern].minBytes[iiByt&];
for (ii = bits - 1; 1ii >= 0; --ii)
{
bit stream[pos + 1i] = encoding & 1;
encoding = (encoding >> 1);
}
pos += bits;
}

else
{
for (ii = bits - 1; 1i >= 0;\&-1i1)
{
bit stream[pos + 1i] -encoding & 1;
encoding = (encoding->> 1);

}
pos += bits;

//Step 3.Add the modeNtérminator of Unicode mode of Han Xin Code - (1111)bin, at the
end of the encoding of\input data.
encodfing = hanxigigdde UnicodeMode End;

bits ¥ 4;

for (ki = bitlsy* 1; ii >= 0; --ii)

{
bif stream[pos + ii] = encoding & 1;
enfoding = (encoding >> 1);

}
pos += bits;

bit stream length = pos;

exit flag:
if (patterns)
{

free (patterns);
patterns = NULL;

if (0 == return code)
{
if (*p _bit stream)
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free (*p bit stream);
*p bit stream NULL;

}
*p bit stream bit stream;
bit stream NULL;

*p bit stream length

(bit stream)

free (bit stream);
bit stream NULL;

ISO/IEC 20830:2021(E)

bit stream length;

#e

/*
* K|
* K|

* ook X ok b X % ok X % o X

*

* %
* %
*/
#d
#d
#d
in|
in|

i

return return code;

ndif

[k k k kK Kk kK

FUNCTION: detect byte pattern

RETURN VALUE: (int)
Result of analysis process.
If analysis process successes,

DATE : 2016/01/01
AUTHORS: Shi Yu
VERSION: 1.1

% % x % % *x % %

efine ANALYSIS BYTES FOR 4 ‘12

efine ANALYSIS BYTES FORu3M9

efine ANALYSIS BYTES FOR)2 6

t detect byte pattern(IN BYTE * data,
L * p pattern lenggth)

int return coge 0;

BytePatterf) ¥ patterns
int patté&sn length 0;

NULL;

int #3== 0;
ing \pes = 0;
BytePattern pattern;

BytePattern currentPattern;

PARAMETERS :

Input (BYTE *) data:

Input (int) length:
Output (BytePattern **) p patterns:
Output (int *)

p pattern length;

khkhkhkhkhhkhhkhkhkhhkhhkhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhEIhkTkhkkhkkhkhkkkkk kK

Input BYTE stream for analysis.
The/length of data.

Output analysis result.

The size of analysis result.

the result will be 0. otherwise, failed.

Ak A AR A A A A A A AR A A A A A A AR A AR A A A AR A A A RA A AR A A A A A A A KA AR A AR AR A AR A AR AR A AR AR AR A ARk hk Kk kK ok kK kK

IN int length, OUT BytePattern ** p patten

Kk ok Kk kK kKK

Kk kK Kk kK kKK

ns,

BytePattern detectPattern;
BytePattern changedPattern;

int flagNotBigBytesRepresentation
int lengthTemp;

int step result = 0;

BYTE * patternFlags NULL;

int bitsPrevious = 0;
int bitsRisen = 0;

int bitsForChangePattern

0;

int flagNeedChangePattern = 0;
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BYTE tempBYTE;

int bitsChanged;
int bitsNotChanged;

int totalBytes = 0;
int totalBits = 0;

if (NULL == data)
{

return code = -1;

gofo exXft fI=g;
if (lgngth < 0)

refurn code = -1;
gofo exit flag;

if (NPLL == p patterns)

refurn code = -1;
gofo exit flag;

if (NPLL == p pattern length)
refurn code = -1;

gofo exit flag;
}

//Step 3.1.Initially analysis the input data in acgordance of the byte patterns

//Step 3.1.1.For the beginning of the data

step Fesult = detection byte pattern for start peSitions(data, length, &currentPatterp,
ANALYSIS|BYTES FOR 4, ANALYSIS BYTES FOR 3, ANALYSES BYTES FOR 2);

if (szep_regult_< 0)

{
refurn code = -2;
gofo exit flag;

else ff (0 == step result)

refurn _code = 0;
gofo exit flag;

bitsRlisen = 0;

for (fi = 0; ii < curyéntPattern.byteCount; ++ii)

{
bifsRisen += curxentPattern.bits[ii];

}

bitsRisen *= cusrentPattern.length;

bitsRisen +=<{cUrrentPattern.byteCount * (8 + 4);

if (pptternFlags)

{
free (patternFlags);
patternFlags = NULL;
}
patternFlags = (BYTE *)malloc(length * sizeof (BYTE));
if (!patternFlags)
{
return code = -3;
goto exit flag;
}
memset (patternFlags, 0, length * sizeof (BYTE));
if (patterns)
{
free (patterns);
patterns = NULL;

144
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}
patterns = (BytePattern *)malloc(length * sizeof (BytePattern));
if (!patterns)
{
return code = -3;
goto exit flag;
}
pattern length = 0;
currentPattern.length = 1;
for (pos = 0; pos < currentPattern.byteCount; ++pos)

{

currentPattern.diffs[pos] = 0;
CUTTENCPaCterN. DLICS1IPOST = U
currentPattern.minBytes[pos] = datal[pos];
patternFlags[pos] = currentPattern.byteCount;

}
memcpy (&patterns[pattern length], &currentPattern, sizeof (currentPattern));
++pattern length;
//Step 3.1.2.For next analysis position of data:
pos = currentPattern.byteCount;
while (pos < length)
{

bitsPrevious = 0;

for (ii = 0; 1i < currentPattern.byteCount; ++ii)

{

bitsPrevious += pattern.bits[ii];

}

bitsRisen = 0;

flagNeedChangePattern = 0;

if (pos + currentPattern.byteCount > length)

{

step result = detection byte pattern fokr start positions(data + pos, length

- [pos, &detectPattern, ANALYSIS BYTES FOR 4, ANALYSIS BYTES FOR 3, ANALYSIS BYTES [FOR 2);
if (step result <= 0)
{

return code = -3;

goto exit flag;
}
flagNeedChangePattern = 1y
memcpy (&pattern, &detectRattern, sizeof (detectPattern));

}

//Step 3.1.2.8.
if (!flagNeedChangé€Pattern)
{
memcpy (&patfern, &currentPattern, sizeof (currentPattern));
for (ii =¢0y~1ii < currentPattern.byteCount; ++ii)
{
if tdatalpos + 1i] < pattern.minBytes[ii])

{
tempBYTE = pattern.minBytes[ii] + pattern.diffs[ii];

pattern.minBytes[ii] = data[pos + 1i];
pattern.diffs[ii] = tempBYTE - data[pos + ii];
}
else if ((tempBYTE = (data[pos + 1i] - pattern.minBytes[ii])) > patteyn.
dilffe[ii])
{
pattern.diffs[ii] = tempBYTE;

}
while ((1 << pattern.bits[ii]) <= pattern.diffs[ii])

{
pattern.bits[ii] += 1;
++bitsRisen;

}

if (bitsRisen > 0)
{

step result = detection byte pattern for start positions(data + pos, length
- pos, &detectPattern, ANALYSIS BYTES FOR 4, ANALYSIS BYTES FOR 3, ANALYSIS BYTES FOR 2);
if (step result <= 0)
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bits[ii]

detectPa

- change

- change

146

}

return code = -3;
goto exit flag;

if (detectPattern.byteCount != currentPattern.byteCount)

flagNeedChangePattern = 1;

memcpy (&pattern, &detectPattern, sizeof (detectPattern));
}
else

{

bitsChanged = calculute encoding bits for bytes pattern(currentPattern);

DILsSLallged += CalCcullute ellCodlng DILS Lol DyLtes pdatiteriifdeteciratterily,

changedPattern.byteCount = currentPattern.byteCount;
changedPattern.length = currentPattern.length + detectPattern.lengthl;
for (ii = 0; ii < currentPattern.byteCount; ++ii)
{
changedPattern.bits[ii] = (currentPattern.bits[ii] >= deteCtPattern.
? currentPattern.bits[ii] : detectPattern.bits[ii];
changedPattern.minBytes[ii] = (currentPattern.minBytes(1i] <=
Ftern.minBytes[ii]) ? currentPattern.minBytes[ii] : detectPattgpfi.minBytes[ii];

tempBYTE = currentPattern.minBytes[ii] + currentRatfern.diffs[ii]
HPattern.minBytes[ii];
changedPattern.diffs[ii] = tempBYTE;
tempBYTE = detectPattern.minBytes[ii] + detectPattern.diffs[ii]
Pattern.minBytes[ii];
if (tempBYTE > changedPattern.diffs[ii])
{
changedPattern.diffs[ii] = tempBYLE,
}
while ((1 << changedPattern.bits{iaid) <= changedPattern.diffs[ii])
{
changedPattern.bits[ii] +=s17
}

}
bitsNotChanged = calculute %ncoding bits_ for bytes pattern (changedPattern

if (bitsChanged < bitsNot€hanged)

{
flagNeedChangePattern = 1;
memcpy (&pattern,\V&detectPattern, sizeof (detectPattern));

(!flagNeadChangePattern)

currentPattern.length += 1;
memepy (currentPattern.minBytes, pattern.minBytes, 4 * sizeof (BYTE));

memcpy (currentPattern.diffs, pattern.diffs, 4 * sizeof (BYTE));

memcpy (currentPattern.bits, pattern.bits, 4 * sizeof (int));

else

{

currentPattern.byteCount = pattern.byteCount;
for (ii = 0; i1i < currentPattern.byteCount; ++ii)
{
if (pos + ii > length)
{
return code = -3;
goto exit flag;
}
currentPattern.minBytes[i1ii] = datalpos + ii];
currentPattern.bits[ii] = 0;
currentPattern.diffs[ii] = O;
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}
currentPattern.length = 1;
++pattern length;

}

memcpy (&patterns[pattern length - 1], &currentPattern, sizeof (currentPattern));

for (ii = 0; ii < currentPattern.byteCount; ++ii)

{

patternFlags[pos + ii] = currentPattern.byteCount;

}

pos += currentPattern.byteCount;

bylte pattern:

{

STED 3.2.USINg UIe INItial DYTE DAaCtCEerNl analysSis IEesUlt, OPCIMIZE TIEe Dyrte pdttern
flagNeedChangePattern = 1;
while (flagNeedChangePattern)

flagNeedChangePattern = 0;

for (pos = pattern length - 2; pos >= 0; --pos)

{
memcpy (&currentPattern, &patterns([pos], sizeof (BytePatterfl));
memcpy (&detectPattern, &patterns[pos + 1], sizeof (ByteRartern));

~e

bitsNotChanged = calculute encoding bits for bytes patfern(currentPattern
bitsNotChanged += calculute encoding bits for bytes pattern (detectPattern

~.

//Step 3.2.1.If the data sequence and the previows data sequence use the |same

if (patterns[pos].byteCount == patterns[pog)®/1].byteCount)

{
changedPattern.byteCount = currentPattern.byteCount;
changedPattern.length = currentPattekn.length + detectPattern.length;

for (ii = 0; 1ii < currentPatternybyteCount; ++ii)
{
changedPattern.bits[ii] = «€urrentPattern.bits[ii] >= detectPatterr].
bijts[ii]) ? currentPattern.bits[ii] : deffectPattern.bits[ii];
changedPattern.minBytes[Ti] = (currentPattern.minBytes[ii] <=
deftectPattern.minBytes[ii]) ? currentPattern.minBytes[ii] : detectPattern.minBytes|[ii];

- |changedPattern.minBytes[1i];

- IchangedPattern.minByte§& [ii];

tempBYTE = currentRattern.minBytes[ii] + currentPattern.diffs[ii]

changedPatterri.diffs[ii] = tempBYTE;
tempBYTE =«d&tectPattern.minBytes[ii] + detectPattern.diffs[ii]

if (tempBYTE > changedPattern.diffs[ii])

{ ¢harigedPattern.diffs[ii] = tempBYTE;

;hile ((1 << changedPattern.bits[ii]) <= changedPattern.diffs[ii])
: changedPattern.bits[ii] += 1;

}

}
bitsChanged = calculute encoding bits for bytes pattern(changedPatterr);

if (bitsChanged < bitsNotChanged)

2)

{
flagNeedChangePattern = 1;

if (pos + 2 < pattern length)

{
memcpy (&patterns[pos + 1], &patterns[pos + 2], (pattern length - pos

* sizeof (BytePattern));

}
--pattern length;
memcpy (&patterns[pos], &changedPattern, sizeof (BytePattern));

continue;

}

//Step 3.2.2.If total byte length of two byte patterns is less than 16:

© ISO/IEC 2021 - All rights reserved
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bitsPrevious currentPattern.byteCount * currentPattern
byteCount * detectPattern.length;
if (bitsPrevious < 16)

{

1;

bitsPrevious;
8;

= 255;

= 0;

changedPattern.byteCount
changedPattern.length

changedPattern.bits[0]
changedPattern.diffs[0]
changedPattern.minBytes[0]

bitsChanged

.length + detectPattern.

calculute encoding bits for jump pattern(changedPattern.length);

1L

{

(OI1TtS5SLhanged DOIUSNOLULIIanged)

flagNeedChangePattern 1;
if (pos + 2 < pattern length)
{

memcpy (&patterns[pos + 1],
i zeof (BytePattern)) ;
}
--pattern length;
memcpy (&patterns[pos],
continue;

&patterns[pos + 217,

&changedPattern,

}

//Cal
total
total
for (
{

tulute the bis will be used in this situation
Bytes = 0;

Bits 0
1

0; ii < pattern length; ++ii)

bi

L sChanged

to
to

FalBytes += patterns[ii].byteCount * pa¥terns[ii].length;
FalBits += bitsChanged;

}
bitsN
if (t
{

btChanged
btalBytes

totalBits;
!'= length)

re
go

furn code -4;
fo exit flag;

//To

encoding
patte
patte
patte
patte
patte
for (
{

bits
Fn.byteCount ~A\14

n.length length;
Fn.minBytegs,[0] (length > 0)
Fn.diff£s[(0)
Fn . bitsf07]
bos 7

0;
0;
pos < length;

? datal[0] 0;

++pos)

if]| (data[pos] < pattern.minBytes[0])

sizeof (BytePattgrh)) ;

calculute encoding bits for bybtes pattern(patterns[ii]);

Eee 1f need to belchanged to a whole 1 byte pattern segment instead to reduce th

(pattern length) - pos

{

tempBYTE pattern.minBytes[0] + pattern.diffs[0];
pattern.minBytes[0] datalpos];
pattern.diffs[0] tempBYTE - datalpos];

}

else if

{

( (tempBYTE (data[pos] - pattern.minBytes[0]))

pattern.diffs[0]

tempBYTE;
}

while

{

((1 << pattern.bits[0]) <= pattern.diffs[0])

pattern.bits[0] += 1;
}
}

bitsChanged

148

> pattern.diffs[0])

calculute encoding bits for bytes pattern(pattern);
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if (bitsChanged < bitsNotChanged)
{
if (patterns)
{
free (patterns);
patterns = NULL;
}
pattern_length = 1;
patterns = (BytePattern *)malloc(pattern length * sizeof (BytePattern));
if (!patterns)
{

eX

/*
* K|

* |

* % % ok X %

0]

TETUITT_COoUe = =37
goto exit flag;

}

memcpy (patterns, &pattern, sizeof (BytePattern));

it flag:
if (patternFlags)

{
free (patternFlags) ;
patternFlags = NULL;

if (0 == return code)
if (*p patterns)

free (*p patterns);
*p patterns = NULL;
}
*p_patterns = patterns;
patterns = NULL;
*p_pattern length = pattern lengthy

if (patterns)

free (patterns) ;
patterns = NULL;
}

return return code;

kK A AR AR A AR AR A AR A KT RN A A A A A A A A A A A A A A A A A A A A A A AR AR A A A AR A AR A AR A KRR AR A AR AR A AR AR A AR A AR Ak F A A Ak Kk *k

% % %k % *x % %

FUNCTION: cgaletlute encoding bits_ for patterns

PARAMETERS :
Input (BytePattern *) patterns: Input byte pattern analysis resullt.
Input (int) pattern length: The length of input byte pattern |analysis
sl BN

* ok ko ok ok K

*
* *

* %

*/
{

RETURN VALUE: (int)
Result of encoding bits.
If calculutation process successes, the result will be greater or equal than 0,
which is the encoding bis will taken. otherwise, failed.
DATE: 2018/09/01
AUTHORS: Shi Yu
VERSION: 1.2

R R I b I b S b I b b S b b b b b S b b Sb b I b S b S b e S b b b S Sb b Sb b b Sb S b b b S IR I S I S b b b b b S b b Sh b b b b S S b S b b Sh b S Sb 2
KKK KKK KK
int calculute encoding bits for patterns (IN BytePattern * patterns, IN int pattern length)
int result = 0;
int length = 0;
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int ii;

if (NULL == patterns)
{

goto exit flag;
}

for (ii = 0; ii < pattern length; ++ii)
{

result += calculute encoding bits for bytes pattern(patterns[ii]);

}

resulg += 4 + 4;

exit flag:
returh result;

}
/*

dhkhkkhkhhkrfhkhkh bk hhkrhhkrhhkhhkhkhk kA hhk ko hhkhhhkhhk ko hkhkdhkhk ko hhkhhhkhk ko hkhkdkhk kv hhkhhhkhhkhkhkhkrhkhkxH ok xhkhkrhkkhkhkrhkxkkfx
R R b

* FUNCTIPN: calculute encoding bits for jump pattern

*

*  PARAMETERS:

* Inpuf (int) length: The length for 1 byte jump pattern.
* RETURN VALUE: (int)

* Repult of encoding bits.

* [f calculutation process successes, the result will} be greater or equal than O,
* vhich is the encoding bis will taken. otherwise,\‘failed.

* DATE: 2016/01/01

* AUTHORS: Shi Yu

*

VERSIpPN: 1.0

R R R e R R R e e I I e e R I SR R I R I R I R e i b P I I R R R I S R R A S I R e e S R S R I R R R e S (Y
Kk ok koK ok ok ok ok
*/
int calcplute encoding bits_ for jump patfern (IN int length)
{

int sfep result = 0;

step kesult = 4 + 4 + (lengthes® 3);
exit flag:

returp step result;

}
/%

KA AR A A A A R A A A A A A A A A A K R A A A A A A A A A A A A A A A A A A AR A A A A AR AR A A A A A A AN A A A A A A IR AR AR A A A A A A A A A A AR A AKX

kkk kK Kk Kk kK

* FUNCTIPN: cadeulute encoding bits for bytes pattern

*

*  PARAMETERS:

* Input (BytePattern) pattern: Input byte pattern.

* RETURN VALUE: (int)

* Result of encoding bits.

* If calculutation process successes, the result will be greater or equal than 0,
* which is the encoding bis will taken. otherwise, failed.
*  DATE: 2016/01/01

* AUTHORS: Shi Yu

*

VERSION: 1.0

ok hkhkhkhkhkrhkhkhhkhAhhkdhhkhhhkhhkhkhk kA hhkrhhkhhhkhhkhkhk kA hhk vk ok hhhkhkhkhkhkhh kv hhkhkhkhkhhkhkhhkrhkhkrhhkrhhkrhkhkhkhkrhkxkkxk
khkk kKA Kk Kk kK

*/
int calculute encoding bits for bytes pattern (IN BytePattern pattern)
{

int step result = 0;
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int 1ii;
int startBits = 0;

if (pattern.length < 0)
{
step result = -1;
goto exit flag;
}

step result = 0;

for (ii = 0; 1i < pattern.byteCount; ++ii)

ISO/IEC 20830:2021(E)

1

{
step result = -2;
goto exit flag;

}

{
startBits += 4;

}

else

{
startBits += 12;

}
}

step result += startBits;

{
startBits = 4 * ii;
break;
}
}
if (startBits <= 0)
{
step result = -3;
goto exit flag;
}
step result += gtartBits;

step result s=/;
exfit flag:

returnd{step result;

}
/*

if ((pattern.bits[ii] > 8)

if (pattern.length < (1 <<

|| (pattern.bits[ii] <

step result += pattern.bits[ii];
if (8 == pattern.bits[ii])

step result *= pattern.length;

startBits = -1;
for (ii = 1; 1ii <= 8; ++ii)
{
//4 * ii bytes use a 4 * ii - ii biss*counter

(3 * 139

KA K I Ak khk kA hkhkhk kA Ak hk Ak h kA kA hkhhkhk kA hk kA hhkhhkhkhkhhkhh Ak hk Ak hhkrhkhkhkhhkhkhdhkhkhkhhkhhkkhkhkhkkhkkhkkhkhkhkkrkhkkkihkkxrxkxkxkx

* ok ok k ok ok ok ok kK
*

FUNCTION: detection byte pattern for start positions

*

*

*  PARAMETERS:

* Input (BYTE *)
* Input (int)

* Output (BytePattern *)
* Input (int)
bytes pattern.

* Input (int)
bytes pattern.

* Input (int)
bytes pattern.

* RETURN VALUE: (int)

© ISO/IEC 2021 - All rights reserved

data:
length:
patternDetected:

detect length for4Bytes:
detect length for3Bytes:

detect length for2Bytes:

Input BYTE stream for analysis.
The length of data.

Output analysis result.

The size for analysis for 4

The size for analysis for 3

The size for analysis for 2
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Result of analysis process.
If analysis process successes, the result will be greater than 0.
0 means the data is empty. otherwise, failed.
DATE: 2016/01/01
AUTHORS: Shi Yu
VERSION: 1.2

* % X ok X %

*
dhkhkk Ak hkhkhhhkhkhhAhh A hhkhhhkhhhkhkhhAhkhkrAhhkhh bk hhhkhkhhAh kA hhkhh bk hhhkhkhhAhkhkrhhkhhhkrhkhkhkhrhkhkrhkkhkrhkhkrhkhhkhkrhkkrxkhkkxk
* %k kk ok ok ok ok ok ok

*/

//

int detection byte pattern for start positions(IN BYTE * data, IN int length, OUT
BytePattfrm patcternpetected, IN 1Nt detect _lengcn _rfordbytes, IN 1Nt detect _lengci_

for3Byteg, IN int detect length for2Bytes)
{

int return code = 0;

int byteCountMax = 0;

int byteCount = 0;

int if = 0;

int pps = 0;

BytePpttern pattern;
float|encodingEff = 0;
BytePpttern currentPattern;
float| currentEncodingEff = 0.0f;
BytePpttern previousPattern;

BYTE [fempBYTE;

int flagNotBigBytesRepresentation = 0;
int dptect length;

//0.check

if (legngth <= 0)

{
refurn _code = 0;
gofo exit flag;

if (NPLL == data)

refurn code = -1;
gofo exit flag;

if (NPLL == patternDetegted)

refurn code = -1;
gofo exit flag;

if (dptect lengkh: fordBytes <= 0)
defect length ford4Bytes = 12;

if (dptect length for3Bytes <= 0)

detect length for3Bytes = 9;
if (detect length for2Bytes <= 0)

detect length for2Bytes = 6;
}

//1.analysis
previousPattern.byteCount = 0;
for (byteCountMax = 4; byteCountMax >= 2; --byteCountMax)
{

switch (byteCountMax)

{

case 4:

detect length = detect length ford4Bytes;
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break;

case 3:
detect length
break;

case 2:
detect length
break;

}

flagNotBigBytesRepresentation

ISO/IEC 20830:2021(E)

detect length for3Bytes;

detect length for2Bytes;

0;

if (length < detect length)
{
flagNotBigBytesRepresentation = 1;
ToOnNCTINUE,;
}
currentEncodingEff = (float) (detect length << 4);
for (byteCount = 1; byteCount <= byteCountMax; ++byteCount)
{
pattern.byteCount = byteCount;
for (ii = 0; 1i < pattern.byteCount; ++ii)
{
pattern.minBytes[ii] = datal[iil];
pattern.diffs[ii] = 0;
pattern.bits[ii] = 0;
pattern.length = 0;
}
for (pos = 0; pos + pattern.byteCount <= detect ¥*ength; pos += pattern.byteCount)
{
pattern.length++;
for (ii = 0; ii < pattern.byteCount; #¢ii)
{
if (data[pos + 1i] < pattern.minBytes[ii])
{
tempBYTE = pattern.minBytes{ii] + pattern.diffs[ii];
pattern.minBytes[ii] = data[pos + 1ii];
pattern.diffs[ii] = temMpBYTE - datal[pos + iil];
}
else if ((tempBYTE =%(data[pos + 1i] - pattern.minBytes[ii])) > paftern.
dijffs[ii])
{
pattern.diffispii] = tempBYTE;
}
while ((1 <«<\pattern.bits[ii]) <= pattern.diffs[ii])
{
pattérm.bits[ii] += 1;
}
}
}
encodingBff = 0;
for ¥ = 0; ii < pattern.byteCount; ++ii)
{
encodingEff += (float)pattern.bits[ii];
}
encodingEff *= (float)pattern.length;
encodingEff += (float) (pattern.byteCount * (8 + 4));
encodingEff /= (float) (pattern.byteCount * pattern.length);

if
{

(encodingEff <= curre

currentEncodingEff
memcpy (&currentPatter

}

if
{

(previousPattern.byteCou

currentPattern.length

}

else

{
memcpy (&previousPattern,

}

© ISO/IEC 2021 - All rights reserved

ntEncodingEff)

encodingEff;

n, &pattern, sizeof (pattern));
nt == currentPattern.byteCount)

previousPattern.length;
&currentPattern,

sizeof (currentPattern)) ;
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if (currentPattern.byteCount < byteCountMax)

{
flagNotBigBytesRepresentation = 1;

}

if (!flagNotBigBytesRepresentation)
{

break;

}

if (flagNotBigBytesRepresentation)

CUFTENTPattET M. Dy Cecount = 1,
cufkrentPattern.minBytes[0] =
cukrentPattern.diffs[0] = 0;
cukrentPattern.bits[0] = 0;

if] (1 == previousPattern.byteCount)

data([0];

currentPattern.length previousPattern.length;
elge

currentPattern.length

Il
=
~

memcp)y (patternDetected, &currentPattern, sizeof (currentPattern));
returph code = currentPattern.byteCount;

exit flag:
returp return code;

}

N.2 Source codes of decoding process

/*
KA A AR A A A R A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR AR oF A A A A AR A AR A A A AR A AR A AR AR A A A A A A A A A Ak A A A kA Ak kA kX

* ok ok ok ok ok ok ok ok
*

* Copyfight (c) Article Numbering @enter of China (ANCC), 1988-2018. All rights
reserved
*

* The pource codes of this sofitivare is the C programing implement URI Mode of Han Xin
Code.
* All pf software copyrights/and the intellectual property rights of the source codes
belong
* to Afticle Numbering*€énter of China (ANCC). The software copyrights and the
intellecfual

* propgrty rights &f )the source codes are protected by the laws of The People's Republfic
of
* Ching and inge¥riational treaties.

* Artifle Numbering Center of China (ANCC) allows any company, person and institute usg

* sourféeodes of this software under The MIT License (MIT) shown as follows:

*

* Permission is hereby granted, free of charge, to any person obtaining a copy of this
software

* and associated documentation files (the "Software"), to deal in the Software without
restriction,

* including without limitation the rights to use, copy, modify, merge, publish,
distribute,

* sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software

* is furnished to do so, subject to the following conditions:

*

* The above copyright notice and this permission notice shall be included in all copies
or

* substantial portions of the Software.

*

*

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
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INCLUDING

*  BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND

*  NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM,

*  DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM,

*  OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

*
KK AR R AR A A A A A AR A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A AR AR A A A A AR AR A A A AR A AR A AR AR A AR A AR AR A AR AR A AR AR Rk kK

* ok ok ok ok ok ok k kK

*

* FILE: hanxincode dataCompression decode.h
* VERSION: 1.2.0

* | DATE: 2018/09/01

* AUTHOR: Shi Yu

*
Ak kA hkhkhkhkhkhhkhhkhAhkhkhkhhkhhkkhhkhAhhkhhhkhhkhhkhrhhkhkdhhkhhkhhkhAhhkhhhkhrhkhhkhAhkhkkhkdhhkhrhkhhhhkhhhhpoRhhkkxhkhkhhhkhxkfkk,dxkxkk**x
* kfx ok k ok k ok Kk x
*/
#ijnclude <stdlib.h>
#ijnclude <string.h>
#ijnclude <memory.h>

#define IN
#define OUT

#ijfndef BYTE

#define BYTE unsigned char

#ejndif

#define MAX BIT STREAM LENGTH 1024000
#define MAX DATA LENGTH 1024000

//|IStructure used for byte pattern analysis
#ijffndef BytePattern h

#define BytePattern h

tyfpedef struct  BytePattern

int byteCount;
BYTE minBytes([4];
BYTE diffs[4];
int bits[4];

int length;
} BytePattern;
#ejndif

#ijffndef HanXin@ode’ UnicodeMode Common h
#define HanXifiCede UnicodeMode Common_h

#define hankincode UnicodeMode 1Byte Jump 14
#define sharlxincode UnicodeMode End 15

#ejngda £

#ifndef hanxincode UnicodeMode decode h

#define hanxincode UnicodeMode decode_h

/*

R R S R e I I e R S e S e S R I I R R I S R S S R I I S e e e S R S R e R I R e e S e I e R S e A e S R S S S
Kk Kk ok k ok ok Kk ok kK

*

FUNCTION: hanxincode Unicode decode

*
*
*  PARAMETERS:
*
*

Input (BYTE *) bit stream: The bit stream for decoding.
Input (int) bit stream length: The length of bit stream for
decoding.
* Output (BYTE  *¥*) p_data: Output decoding result byte
stream.
* Output (int *) p_length: Ouput length of decoding result
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byte stream.
Output
RETURN VALUE:

* (int *)

* (int)
* Result of decoding process.
* If decoding process successes,
*  DATE: 2018/09/01

* AUTHORS: Shi Yu

*

VERSION: 1.2
*

p_next read position:

Next read position in bit stream.

the result will be 0. otherwise, failed.

KK A A A AR AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR A A A A A A AR AR A A A A IR AR AR A A A A A A A A A A AR A Ak kK

*kkkk Kk kK Kk kK

*/

int hanxfmcode UNTCode_decode(
IN|BYTE * bit stream,

IN| int bit stream length,

oulr BYTE ** p data,

oufr int * p length,

OUl int * p next read position

)
int return code = 0;

BYTE [ data = NULL;
int lgngth = 0;

int pps, pos data;

int pps bytePattern = 0;

-

int ifByte = 0;

int if, 335

int bjts = 0;

BytePpttern pattern;

int epcoding = 0;

if (NPLL == bit stream)

{ refurn code = -1;
gofo exit flag;

if (bjt stream length < 8)

refurn code = -1;
gofo exit flag;

if (NPLL == p data)

refpurn code)= -1;
gofo exi=flag;

if (NPLL == p length)

return code = -1;
goto exit flag;
}

//Check Mode Indicator
if (1 != bit stream[0])
{
return code = -2;
goto egit_flag;
}
if (0
{

!= bit stream([1])

return code = -2;
goto exit flag;
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