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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrote
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
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Introduction

MicroPDF417 is a multi-row symbology, derived from and closely based on PDF417. MicroPDF417 is
designed for applications with a need for improved area efficiency but without the requirement for PDF417’s
maximum data capacity. A limited set of symbol sizes is available, together with a fixed level of error
correction for each symbol size. Module dimensions are user-specified to enable symbol production and
reading by a wide variety of techniques.

Since MicroPDF417’s data character encodation, its error correction method, and many efdt$ other symbol
characjeristics are, and are intended to remain, identical to those of PDF417, déscriptions of these
charac}eristics are quoted verbatim from the PDF417 symbology specification (ISO/IEC 15#38) wherever
appropriate, or with the appropriate modifications. For ease of cross-reference, this-Internatjonal Standard
follows|a similar document structure, with minor differences in clause/subclause numbering, to [SO/IEC 15438.
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Information technology — Automatic identification and data
capture techniques — MicroPDF417 bar code symbology
specification

1 S¢ope

This Infernational Standard specifies the requirements for the bar code symbology knownas MicroPDF417. It

specifi
error ¢

2 N

The fq
referen
docum

ISO/IE

ISO/IE
alphab)

ISO/IE

print quality test specification — Two-dimensional symbols

ISO/IE
symbo

ISO/IE
Mainte

ISO/IE

s the MicroPDF417 symbology characteristics, data character encodation, symbol’forma
prrection rules, decoding algorithm, and a number of application parameters:

prmative references

ces, only the edition cited applies. For undated references, the latest edition of f{
ent (including any amendments) applies.

C 646:1991, Information technology — ISO 7-bit coded/character set for information inter

C 8859-1, Information technology — 8-bit singlebyte coded graphic character sets —
et No. 1

C 15415, Information technology — Automatic identification and data capture techniqué
C 15417, Information technology - Automatic identification and data capture techniqus
ogy specification — Code 128

C 15418, Information technology — EAN/UCC Application Identifiers and Fact Data
hance

C 15424, Information technology — Automatic identification and data capture techn

ts, dimensions,

llowing referenced documents are indispensable for the application of this documeént. For dated

he referenced

change

+ Part 1: Latin

bs — Bar code

bs — Bar code

dentifiers and

iques — Data

Carrien Identifiers (including Symbology Identifiers)

ISO/IELC 24723, Information technology — Automatic identification and data capture techniques — EAN.UCC
Compgqsite bar.code symbology specification

ISO/IELC 49762-1, Information technology — Automatic identification and data capture (AIDC)|techniques —
Harmohized. \/nr'nhlllnry_ Part 1: General terms. rnlaﬁng to AIDC

ISO/IEC 19762-2, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary — Part 2: Optically readable media (ORM)

AIM Inc.

Identification Schemes and Protocols '

GS1 General Specification 2

T Published by AIM Global, 125 Warrendale-Bayne Road, Suite 100, Warrendale, PA 15086, USA.

2 Ppublished by GS1, Blue Tower, Avenue Louise 326, bte 10, B-1050 Brussels, Belgium.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19762-1, ISO/IEC 19762-2 and
the following apply.

3.1

application identifier
sequence of 2 to 4 digits, used to define the nature or use of the subsequent data characters, in accordance

with ISO/IEC 1

3.2

5418 and the GS1 General Specification

bar-space sequence

sequence whig

3.3

basic channe
standard systg
decoder but nd

3.4

cluster

any of three m
characters in 4

3.5
compaction
any of three d
in MicroPDF41

3.6
e-distance
measurement
trailing edge o
Pattern

3.7

error correcti
codeword whi
errors to be de

3.8
Extended Cha
ECI
procedure with
interpretation i

h represents the module widths of the elements of a symbol character

mode
m for encoding and transmitting bar code data where data message bytes/are output fi
control information about the message is transmitted

utually exclusive subsets of PDF417 symbol characters, also used in MicroPDF417; the
given cluster conform with particular structural rules which are-dsed in decoding the syn]

ode
ta compaction algorithms in PDF417 (Text, Numeric and Byte Compaction modes), alg
7, which are used to map 8-bit data bytes efficiently to PDF417 codewords

from the leading edge of one element to the leading edge of the next element, or fr
f an element to the trailing edge of<the next element, in a symbol character or Row A

bn codeword
Ch encodes a value_derived from the error correction codeword algorithm to enable
tected and, depending on the number of error correction codewords, to be corrected

nnel Interpretation

h & reliable manner

om the

symbol

bology

0 used

bm the
ddress

Hecode

in some symbologies, including MicroPDF417, to replace the default interpretation with another

NOTE

to recreate the data message in its original format.

3.9

extended channel model
system for encoding and transmitting both data message bytes and control information about the message,
the control information being communicated using Extended Channel Interpretation (ECI) escape sequences

3.10
family

set of MicroPDF417 symbol versions sharing the same number of columns and the same RAP rotation

© ISO/IEC 2006 — All rights
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function codeword
codeword which initiates a particular operation within a symbology, for example to switch between data
encoding sets, to invoke a compaction scheme, to program the reader, or to invoke Extended Channel

Interpretations

3.12

Global Label Identifier

GLI

procedure in the PDF417 symbology which behaves in a similar manner to Extended Channel Interpretation
NOTE The GLI system was the symbology-dependent precursor to the symbology-independent ECI system.

3.13

macro|character
character representing a predefined sequence of data characters (e.g. an industry-specific meg

used t

formats

3.14
Mode

codeword which is used to switch from one mode to another mode, which stays in effect until g
shift cqdeword is implicitly or explicitly brought into use, or until the end of the symbol is reache

3.15
Mode

codewgrd which is used to switch from one mode to another for one codeword, after which en

to the

3.16

RAP rItation

differe

designgting the nearest Row Address Patterh to the left, in the same row of a symbol

3.17

Row Address Patterns
special patterns made up of three bars and three spaces occupying ten modules that serve b
(with tHe stop bar) stop patterns-and as row indicators in MicroPDF417 symbols

3.18

stop bpr
single-nodule bar;)adjoining the rightmost Row Address Pattern, which forms the right boundar

3.19

Structured-Append
procedurevwithin the MicroPDF417 symbology to distribute data logically from a compute

¢ reduce the number of symbol characters needed to encode data in a symbol using ce

_atch codeword

Shift codeword

ariginal mode

ce between the number designating*a Center or Right Row Address Pattern an

ssage header)
tain structured

nother latch or

coding returns

d the number

oth as start or

of the symbol

file across a

number of related symbols

NOTE

1 This procedure is identical to the Macro PDF417 feature of PDF417.

NOTE 2  The procedure considerably extends the data capacity beyond that of a single symbol.

3.20

UCC/EAN-128
subset of Code 128 symbols as defined in ISO/IEC 15417, reserved for use in accordance with GS1 General
Specification
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4 Symbols, operations and abbreviated terms

4.1

Symbols

For the purposes of this document, the following mathematical symbols apply. There are some cases where the
symbols below have been used in a different manner in an equation. This has been done for consistency with a
more general use of the notation and is always clearly defined in the text.

b

c

X T m =

>

=

< X =

the element width in a symbol character

number of columns in the symbol in the data region (excluding Row Address Patterns)

data g
error

an ed
numb
row n
heigh
cluste
numb
numb

numb
the aq

total n
pitch

horizq

odeword including ECI Descriptor and all function codewords
correction codeword
pe to similar edge dimension in a symbol character
er of substitution errors
imber
of symbol including quiet zone
r number
er of error correction codewords
er of erasures

br of source data codewords (including:the codeword in the ECI Descriptor position but
dition of any pad codewords)

umber of data codewords (inecluding ECI Descriptor and pad codewords)
br width of a symbol character

ntal quiet zone

vertical quiet zone

numb

width

er of rows in the symbol

of symbol including quiet zone

prior to

X-dim

ension or module width

module height (also called row height)
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4.2 Mathematical operations

For the purposes of this document, the following mathematical operations apply.

div is the integer division operator, rounding down

INT is the integer value i.e. where a number is rounded down to its whole number component, ignoring its

decimal fractions

mod is the positive integer remainder after division. If the remainder is negative, then add the value of the
divisor in order to make the result positive. For example, the remainder of —29 160 divided by 929 is

-361, which when added to 929 yields 568

4.3 Lbbreviated terms

For thel purposes of this document, the following abbreviated terms apply.

Al Application Identifier
EC Error Correction
ECI Extended Channel Interpretation

GLI Global Label Identifier
RAP Row Address Pattern

5 Requirements

5.1 ymbology characteristics

5.1.1 |Basic characteristics

MicroPDF417 is a multi-row symbology which may be utilized by applications needing to enco
amounf of data in a two-dimensional symbol (up to 150 bytes, 250 alphanumeric characters, ¢
digits),|and when minimizing symbol size is a primary concern. MicroPDF417 is identical to PL
of its encodation modes, «error correction method, and symbol character sets. However,
replacgs PDF417’s 17-module-wide start/stop patterns and left/right row indicators with a un

de a moderate
r 366 numeric
DF417 in terms
MicroPDF417
que set of 10-

modulg-wide Row Address Patterns, which were designed both to reduce overall symbol width and to facilitate

linear $canning at.row heights as low as 2X. MicroPDF417, unlike PDF417, may only be pr
defined combinations of r (number of rows), ¢ (number of columns), and k (number of €
codewords), up.te a maximum of four data columns by 44 rows (see 5.2.2).

MicroPDF417 has the following basic characteristics:

nted in certain
rror correction

a) Encodable character set:

1) Text Compaction mode (see 5.4.2) permits all printable ASCII characters to be encoded, i.e.
values 32 to 126 inclusive in accordance with ISO/IEC 646, as well as selected control characters.

2) Byte Compaction mode (see 5.4.3) permits all 256 possible 8-bit byte values to be encoded. This
includes all ASCII characters value 0 to 127 inclusive and provides for international character set

support.
3) Numeric Compaction mode (see 5.4.4) permits efficient encoding of numeric data strings.
4) Up to 811 800 different character sets or data interpretations.
5) Various function codewords for control purposes.

© ISO/IEC 2006 — All rights reserved
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b)

c)

d)

e)

f)

9)
h)

i)

5.1.2 Summary of additional features

The following gre additional features in MicroPDF417:

a)

b)

c)

d)

e)

Symbol character structure: (n, k, m) characters of 17 modules (n), 4 bar and 4 space elements (k), with
the largest element 6 modules wide (m).

Maximum possible number of data characters per symbol (for a maximum size MicroPDF417 symbol):
125 data codewords which can encode

1) Text Compaction Mode: 250 characters (2 data characters per codeword).

2) Byte Compaction mode: 150 characters (1,2 data characters per codeword).

3) Numeric Compaction mode: 366 characters (2,93 data characters per codeword).
Symbol Size:

1) Nymber of rows: 4 to 44 (available in defined combinations with number of columns).
2) Nymber of data columns: either one, two, three, or four

3) Wi|dth in modules: 40X, 57X, 84X, or 101X including quiet zones
4) MIximum codeword capacity: 176 codewords.
5) Maximum data codeword capacity: 125 codewords.

Number of error correction codewords: fixed for each available row/column combination, ranging|from 7
to 50 codewords per symbol and reserving from 28% to 67% of-ecodewords for error detectipn and
correction| depending on symbol size.

Non-data pverhead: per row: 23 modules for the one- and two<column versions; 33 modules for the three-
or four-column version, including quiet zones.

Code typd: continuous, multi-row bar code symbology-
Character|self-checking: Yes.

Bi-directiopally decodable: Yes.

Data compaction: Three schemes are defined to compact a number of data characters into codgwords.
Generally|data is not directly represented on a one character for one codeword basis (see 5.4.2 to 5.4.4).

Extended Channel. Interpretations: These mechanisms allow up to 811 800 different data character
sets or interpretations to be encoded (see 5.5).

Structured Append: MicroPDF417 uses the Macro PDF417 mechanism for Structured Append. This
mechanism—allows—filos—of —data—to—be—represented i and—coRsSesct ively—in—a—nurber of
MicroPDF417 symbols. Up to 99 999 different MicroPDF417 symbols can be so linked or concatenated
and be scanned in any sequence to enable the original data file to be correctly reconstructed (see 5.13).

Edge to edge decodable: MicroPDF417 can be decoded by measuring elements from edge to similar
edge (see 5.3.1).

Cross-row scanning: The combination of three characteristics in MicroPDF417 facilitates cross-row
scanning:

e being synchronised horizontally, or self clocking
e row identification

e being vertically synchronised, by using the cluster values to achieve local row discrimination.
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This combination allows a single linear scan to cross a number of rows and achieve a partial decode of
the data so long as at least one complete symbol character per row is decoded into its codeword. The
decoding algorithm can then place the individual codewords into a meaningful matrix.

f) Code 128 emulation codewords: special codewords may be used at the start of a MicroPDF417 symbol
as a signal to the decoder to transmit the symbol’s data as if it were encoded in a Code 128 symbol. The
Symbology Identifier of the resulting transmission can thus signal the presence of an implied FNC1 flag,
for special applications (see 5.4.1.5).

5.2 Symbol structure

5.21

Each N
of 44 r
columr
charac
sides.

Figure

MicroRDE447-symbel-parameters

flicroPDF417 symbol consists of a stack of vertically-aligned rows (with a minimunaof 4
bws); the allowable numbers of rows are specified separately for each of the one-,two-,
versions. Each row shall include a minimum of 1 symbol character and-atmaximu
ers, excluding the Row Address Pattern columns. The symbol shall include”a quiet z

1 shows sample one-, two-, three-, and four-column MicroPDF417.Symbols, each with tw

and maximum
three- or four-
m of 4 symbol
bne on all four

enty rows.
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[ Data Codeword Column |

1 Column by 20 Rows,
Encoding:
'ABCDEFGHIJKLMNOPQRSTUV'

[ Row Address Patterns |

2-Cottmnsby26-Rows;

Encoding:
'ABCDEFGHIJKLMNOPQRSTUVWXYZABCDEFGH
IJKLMNOPQRSTUVWXYZABCD'

1
T 3 Columns by 20 Rows,
Encoding:
'ABCDEFGHIJKLMNOPQRSTUVYWXYZABCDEFGH
I:I' IJKLMNOPQRSTUVWXYZABCDEFGHIJKLMN'

[ Row Address Patterns |

y 4 Columns by 20 Rows,
Encoding:
'ABCDEFGHIJKLMNOPQRSTUVWXYZABCDEFGH
IIKEMNOPQRSTUVWXYZABCDEFGHIJKLMNOPQ
RSTUVWXYZABCDEFGHIJKLMNOPQRSTUVWXY
e ZAB'

f

[ Data Codeword Columns |

Figure 1 — Four MicroPDF417 symbols
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5.2.2 Row and column combinations

MicroPDF417 symbols shall conform with certain predefined combinations of numbers of rows, columns, and
number of error-correction codewords. These versions are defined in Table 1.

Table 1 — MicroPDF417 version characteristics

Number of Number Tota_l Number | % of Number | Number Max Data Max ng Symbol Symbol
Data CWsiin of of CWs Alpha | Digits | Width, | Height,
Columns of ?:;WS Data Cc\)/]\c/sE((:k) CVésCfor non-EC | for Data (h?g::Sé) chars (Note in X in X
(c) Region CWs [ (Note 1) (Note 3) 3) (Note 4) [ (Note 5)
1 +4 +4 + 64 %4 3 3 6 8 40 24
1 14 7 50 7 6 7 12 17 40 30
1 17 7 41 10 9 10 18 26 40 36
1 20 20 8 40 12 11 13 22 32 40 42
1 24 24 8 33 16 15 18 30 44 40 50
1 28 28 8 29 20 19 22 38 55 40 58
2 8 16 8 50 8 7 8 14 20 57 18
2 11 22 9 41 13 12 14 24 35 57 24
2 14 28 9 32 19 18 21 36 52 57 30
2 17 34 10 29 24 23 27 46 67 57 36
2 20 40 11 28 29 28 33 56 82 57 42
2 23 46 13 28 33 32 38 64 93 57 48
2 26 52 15 29 37 36 43 72 105 57 54
3 6 18 12 67 6 5 6 10 14 84 14
3 8 24 14 58 10 9 10 18 26 84 18
3 10 30 16 53 14 13 15 26 38 84 22
3 12 36 18 50 18 17 20 34 49 84 26
3 15 45 21 47 24 23 27 46 67 84 32
3 20 60 26 43 34 33 39 66 96 84 42
3 26 78 32 41 46 45 54 90 132 84 54
3 32 96 38 40 58 57 68 114 167 84 66
3 38 114 44 39 70 69 82 138 202 84 78
3 44 132 50 38 82 81 97 162 237 84 90
4 4 16 8 50 8 7 8 14 20 101 10
4 6 24 12 50 12 11 13 22 32 101 14
4 8 32 14 44 18 17 20 34 49 101 18
4 10 40 16 40 24 23 27 46 67 101 22
4 12 48 18 38 30 29 34 58 85 101 26
4 15 60 21 35 39 38 45 76 111 101 32
4 20 80 26 33 54 53 63 06 55 101 42
4 26 104 32 31 72 71 85 142 208 101 54
4 32 128 38 30 90 89 106 178 261 101 66
4 38 152 44 29 108 107 128 214 313 101 78
4 44 176 50 28 126 125 150 250 366 101 90

CW = Codeword; EC = Error correction

NOTE 1 Excludes EC codewords and codeword in the ECI Descriptor position

NOTE 2  Assumes remaining in default Byte Compaction Mode (see 5.4)

NOTE 3  Assumes that a Latch to Text or Numeric Compaction mode replaces the ECI Descriptor
NOTE 4 Including 1X quiet zones on either side

NOTES5  Assumes Y = 2X; includes 1X quiet zones at top and bottom
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5.2.3 Row parameters

Each row withi

1.

2.

5.
6.
All MicroPDF4|

one or two ds
column.

5.24 Codew

5241 Ovg

A MicroPDF41

n a MicroPDF417 symbol has the following structure (examples are shown in Figure 1):
a leading Quiet Zone (see 5.8.3);
a Left MicroPDF417 Row Address Pattern (see 5.2.5);

one of the following:

a) for the one-column version, one PDF417 codeword, or
b) for the two-column version, two PDF417 codewords, or
c) for the three-column version, one PDF417 codeword followed by a)Centgr Row

Address Pattern (see 5.2.5) and two more PDF417 codewords, or

Address Pattern and two more PDF417 codewords;
a Right MicroPDF417 Row Address Pattern;
a one-module stop bar; (see 5.2.5);

a trailing Quiet Zone (see 5.8.3).

ta columns), and every codeword column iscadjacent to at least one Row Address

ord sequence

rall sequence

7 symbol may contain up:te’176 symbol characters or codewords. Symbol characte

d) for the four-column version, two PDF417 codewords followed: by a Centgr Row

17 symbols contain at least two Row Address Pattern columns (separated from each other by

Pattern

is the

more approprigte term to refer to the printed bar/space pattern; codeword is more appropriate for the qumeric

value of the sy

a. The fid
5.2.4.2
b. The d
values

or toin

mbol character. The codewords shall follow this sequence:

st codeword in a\MicroPDF417 symbol may have a special meaning as an ECI Descript

).

ata codewords shall follow, from the most significant encodable character. Codewor:
above:899 may be inserted to change the compaction mode, to perform other special fu
dicate’ECls.

or (see

s with
nctions,

c. Pad codewords as needed to enable the codeword sequence to be represented in the number of rows
and columns specified for the selected MicroPDF417 version (usually the smallest of sufficient

capaci

d. Anopt

ty).

ional Structured Append Control Block.

e. Error correction codewords for error detection and correction.

The codewords are arranged with the most significant codeword at the upper left corner of the matrix, and are
encoded from left to right, top row to bottom. In the three- and four-column versions, the center Row Address
Pattern does not change the codeword sequence (that is, the first three or four codewords of the sequence
are placed left to right in the first row, the Center Row Address Pattern being inserted before the last two
codewords in the row; the next three or four codewords are placed in the same manner in the second row,
and so on). Figure 2 illustrates in layout format the sequence for a 14-row, two-column MicroPDF417 symbol.

10
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Left RAP;, dqg dq7 Right RAP,
Left RAP, die dis Right RAP,
Left RAP; dqg dq3 Right RAP;
Left RAP, dq» dyq Right RAP,
Left RAP; d1o dg Right RAPs
Left RAPg ds d; Right RAPg
Left RAP; ds ds Right RAP;
Left RAPg ds d; Right RAPg
Left RAPg d, dq Right RAPq
Left RAP4q do es Right RAP4
Left RAP4; ey €s Right RAP,
Left RAP4» es e, Right RAP,
Left RAPq3 e; e Right RAP3
Left RAP44 ey €9 Right RAP4

where:
RAP; is the appropriate Left or Right Row Address Pattern for row j of this symbol versign

dis = first codeword (ECI Descriptor or function codeword)

o
3
1
oy
o
I

encoded data, together with pad codewords if required

Error Correction codewords

D
©
1
[¢}
o
I

Figure 2 — MicroPDF417 example of symbol layout schematic

The rules and advice for structuring the matrix are included in 5.9.

5.2.4.2 ECI Descriptor codeword

Because MicroPDF417 is intended for applications where symbol size is critical, it is expected that
MicroPDF417 will frequently be used in conjunction with a Transformation ECI appropriate for the data
requirements of the application. MicroPDF417 supports efficient encoding of a single Transformation ECI
sequence at the start of each data stream by defining an optional ECI Descriptor codeword that can be
encoded at the start of the first symbol of each MicroPDF417-encoded data stream. This Transformation ECI
co-exists with the Interpretative ECI (whether default or explicitly encoded) currently in effect, since
Interpretative ECls and Transformation ECIs have independent scopes.

If the input to the MicroPDF417 encoder calls for a Transformation ECI in the range 000900 to 001799 to be
encoded at the start of the symbol (or at the start of the first symbol of a Structured Append series), then the
MicroPDF417 encoder may encode that ECI in shortened form as a single data codeword (range 0 to 899), as
the first codeword in the data region. This codeword is calculated as (ECI_number MOD 900). Otherwise the

© ISO/IEC 2006 — Al rights reserved 1
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MicroPDF417 encoder shall encode a codeword of 900 or greater as the first codeword, operating as a
standard MicroPDF417 function codeword (see 5.4.1).

EXAMPLE A Transformation ECI 001002 needs to precede the data to be encoded. It can be efficiently encoded at
the start of a MicroPDF417 symbol using the single codeword 102 (because 102 is the third codeword of the standard
PDF417 representation [926] [0] [102] of that ECI. (See 5.5.1)).

Where no ECI needs to be encoded at the start of the symbol and the data is most efficiently represented in
Text Compaction mode, the encoder should place a codeword 900 (Latch to Text Compaction) at the start of
the symbol. Since the codeword is above 899, it will not be interpreted as an ECI Descriptor.

If the first codeword has a value less than 900, then once the MicroPDF417 decoder has successfully
performed err fomr ; o= ; isstor;— ret this
codeword as if it were the third codeword of a Transformation ECI sequence (whose first two codewofds are
926, 0). Howegver, if the symbol is the second or later symbol within a Structured Append series;’ then this
special interprgtation shall not apply (see 5.13).

5.2.5 MicroBRDF417 Row Address Patterns

MicroPDF417 |Row Address Patterns replace the PDF417 Start and Stop patterns.and Left and Right Row
Indicators. These patterns are placed at the left and right ends of each row. A€enter Row Address Pattern
appears after the first codeword (reading left to right) of each row of a three-c¢olumn MicroPDF417 symbol or
the second cofleword of a four-column MicroPDF417 symbol. The Row Address Patterns indicate egch row
number. Unlik¢ the PDF417 Row Indicators, the Row Address Patterns danot explicitly encode the nuinber of

rows (r), the For this
MicroPDF417

The Row Add
character cons
characters cre
used for the cs
always begin

the Right Row

The sets of N
patterns only d
has two distin

umber of columns (c), nor the number of error correction codewords (k).
bnly supports fixed combinations of r, ¢, and k as specified in 5.2.2.

ess Patterns in a MicroPDF417 symbol are (10,3) symbol characters, where 10 show
ists of ten modules, and 3 shows that it comprises three bars and three spaces. These
hte two distinct pattern sets (one set is used:for the left and right patterns, and the othe
nter patterns); each pattern encodes a pattern number from 1 to 52. The Row Address A
vith a bar and end with a space. There'is a one-module stop bar after the rightmost s
Address Pattern.

licroPDF417 Row Address PRatterns are arranged in an order such that vertically a
iffer by a single one-module.edge shift. Each of the 52 Pattern Numbers, as shown in T|
t patterns associated with/it: one pattern when used as a Left or Right Row Address H

eason,

s each

(10,3)
r set is
atterns
pace of

Hjacent
able 2,
Pattern,

and another pattern when used as atCenter Row Address Pattern.
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Table 2 — MicroPDF417 Row Address Patterns

Pattern LorR C Pattern LorR C

Number | B| S| B| S| B| S B| S| B| S| B[ S Number | B| S| B| S| B| S B/ S| Bl S| B| S
1 21201311 11112231 27 21211113 11 1) 3| 2| 2| 1
2 311311 11211231 28 21211 1] 2|2 1113212
3 3112211 11212131 29 21 2| 1] 1] 3|1 1113|122
4 21212211 1131131 30 2|1 2| 1] 2| 21 11221122
5 2113211 113]1]2]2]1 31 2|1 2| 2| 1] 21 103 1| 1] 2| 2
6 2(1(4(1[1(1 113]2]1]2]1 32 312121’(1131113
7 21213111 11411]1]2]1 33 32011 2(vP | 1] 2| 2 1] 1] 3
8 313111 11411]2]1]1 34 2| 31 1| A[2] 1 11131113
9 3212111 11412 1]1]1 35 21 3j4p1| 1|2 1111212113
10 411(2{1]1]1 113]3]1]1]1 36 21212 1] 1| 2 1111 2| 2| 2|2
11 412(1]1]1]1 113]2{2]1]1 37 211 3] 1] 1|2 11 1] 2| 3] 1] 2
12 3[3]11[1[1]1 11311311 38 2[1(2[2]1]2 11 1] 2| 3| 2| 1
13 2(411(1[1]1 112121311 39 2[1( 2| 2| 2|1 1 1] 1] 4| 2| 1
14 2(3|12(1[1]1 123211%40 2[ 12 1] 3] 1 11 1] 1] 3| 3| 1
15 2(31112[1]1 112141 1A 41 2[1(2[1] 2|2 11 1] 1] 3| 2| 2
16 3[(2]1112[1]1 1115111 42 2[1{2[1]1]3 11 1] 1] 2| 3| 2
17 41111(2]1]1 11114211 43 2[1(1[ 2] 1] 3 11 1) 1] 2] 2|3
18 41111(1]2]1 1440121 44 2[1(1[1] 2|3 1 1) 1] 1] 3] 3
19 411112_&\123121 45 2[1{ 1 1] 3] 2 11 1) 1] 1] 2| 4
20 3l2] 1] 1] 1| 2 1] 2] 3| 1] 1|2 46 2[ 1 1| 1| 4] 1 111111 2|1 4
21 (1] 2] 144} 2 112|12(2]1]2 47 2[ 11| 2| 3| 1 11 12| 1] 1] 4
22 (1] 1p2]1] 2 1122221 48 2[1( 1] 2] 2|2 11 2[ 1] 1] 1] 4
23 3|APT| 2] 2]1 112)1113] 2|1 49 2[1{ 1 3] 1] 2 112[1]1]1 2|3
24 11|31 1121411 50 2111 1] 3| 2[ 1 1121 1] 3|2
25 311122 11112411 51 2111 1] 4] 1| 1 1111 2| 1] 3|2
26 ST I T T3 T3 3 1] 1 52 2 121 3] 1 1 1 2| 1| 4] 1

The specific arrangement of the Row Address Patterns minimizes the signal interference from adjacent rows,
and thus maximizes the readability of the Row Address Patterns. The Reference Decode algorithm (see
Annex J of this document) describes how any residual signal interference is detected and corrected, using the
cluster number of the PDF417 codeword adjacent to the decoded Row Address Pattern.

Table 2 shows that the sequence of the 52 vertically adjacent row patterns is cyclical in nature and the
minimum-difference property therefore also applies when comparing pattern 52 with pattern 1. Thus, the
minimum-difference property also holds true if the patterns are “rotated” any arbitrary amount. After RAP
rotation, it remains true that any two vertically adjacent patterns differ by only one module.
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In order to facilitate discrimination between the versions of MicroPDF417, groups of versions utilize different
predefined “RAP rotations” of the set of 52 patterns for the center (if present) and right Row Address Pattern
columns relative to the nearest neighboring RAP column to the left. These “RAP rotations,” and the mapping
of these pattern combinations to row numbers, are described in 5.11, Low Level Encodation. In addition to
providing row location information, MicroPDF417 Row Address Patterns also provide for the detection of scan
direction across the symbol (i.e., whether a scan is a forward scan, in which case the Left Row Address
Pattern will have been scanned first, or a reverse scan, in which case the stop bar and Right Row Address
Pattern will have been scanned first). Table 2 shows that all of the Left and Right Row Address Patterns
begin with a two-, three- or four-module bar. Since there is always a one-module stop bar following the
MicroPDF417 Right Row Address Pattern, it is possible to detect a reverse scan of these patterns.

5.3 Basic encodation

5.3.1 Symbgl character structure

MicroPDF417 |utilizes the PDF417 symbol characters, with the exception of the PDF4#7(Start and Stop
Characters.

Each symbol character shall consist of four bar elements and four space elements, edach of which can bg one to
six modules wjde. The four bar and four space elements shall measure 17 modules in total. MicroRDF417
symbol characlers can be decoded by measuring the e-distances within the charaeter.

Each symbol ¢haracter is defined by an 8-digit sequence which represents the module widths of the eight
elements of that symbol character. Figure 3 illustrates a symbol character with the bar-space sefjuence

51111125.
1 2 3 4 5|6 7|8 9|10 11 12|13|14|15|16|17 1 |
(next
character)
l1]1]|1]o|1] 2 5 |

Figure 3= A PDF417 symbol character

There are 929 defined symbol character values (codewords), numbered from 0 to 928.

The set of cod¢words is représented in three mutually exclusive symbol character sets, or clusters. Each|cluster
encodes the 929 available ‘codewords into different bar-space patterns so that one cluster is distingt from
another. The ¢luster ndmbers are 0, 3, 6. The cluster definition applies to all symbol characters, but nat to the
MicroPDF417 Row Address Patterns.

The cluster nuber'K is defined by the following formula:

K= (by- b+ bs- bs+ 9) mod 9

where b, b,, bz and b, represent the width in modules of the four bar elements respectively
The cluster number K for the symbol character in Figure 3 is:

K=(5-1+1-24+9)mod9=3

The codewords and the bar-space sequences for each cluster of symbol characters are given in Annex A.
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Start and Stop Patterns

The start character function is performed by the Left Row Address Pattern, and the stop character function by
the Right Row Address Pattern together with the stop bar.

5.4 High level (data) encodation

High le

vel encoding converts the data characters into their corresponding codewords.

Data compaction schemes shall be used to achieve high level encoding. Three modes are defined below, each
of which defines a particular efficient mapping between user defined data and codeword sequences.

MicroPDE417 utilises the three data compaction modes of PDF417:

A give
encods
ina Mi
900 cag
remain
mode.
functio
though

MicroP
of data

5.4.1

Codew

Text Compaction mode (see 5.4.2).
Byte Compaction mode (see 5.4.3).
Numeric Compaction mode (see 5.4.4).

h string of data bytes may be represented by different codeword‘sequences, dependi
r switches between compaction modes and sub-modes. There isTho single specified way
LroPDF417 symbol.

dewords are available in each mode for data encodation-and other functions within th
ng 29 codewords are assigned to specific functions (s€e 5.4.1) independent of the currg
If data codewords appear before any ECI is invoked\in the symbol then the first codew
n codeword. This may require the use of a codeword 901 (latch to Byte Compactio
this is the default compaction mode (see 5.4.3).

DF417 also supports the Extended Channel Interpretation system, which allows different
to be accurately encoded in the symbol:(see 5.5).

Function codewords

prds 900 to 928 are assigned.as function codewords as follows:

for switching betweeh.modes (see 5.4.1.1)

for enhanced applications using Extended Channel Interpretations (ECIs) (see 5.4.1.2)

for other énhanced applications (see 5.4.1.3 through 5.4.1.7)

At presg

codewTrds. Their functions are defined in 5.4.1.1 to 5.4.1.7. See 5.4.6 for the treatment of reserv

ent codewords 919 is reserved. Table 3 defines the complete list of assigned and res

g on how the
to encode data

e mode. The
ent compaction
ord must be a
n mode) even

interpretations

erved function
ed codewords.
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Table 3 — Assignments of function codewords

Codeword Function See clause
900 Mode Latch to Text Compaction mode 5411
901 Mode Latch to Byte Compaction mode 5411
902 Mode Latch to Numeric Compaction mode 5411
903 UCC/EAN-128 emulation: transmit JC1 or ]L3; implied Mode Latch 900 54.1.5
904 UCC/EAN-128 emulation: transmit JC1 or ]L3; implied Mode Latch 902 54.1.5
905 UCC/EAN-128 emulation: transmit ]JC1 or ]L3; implied Mode Latch 902, | 5.4.1.5
followed-by-implied—04—Al-and-14-digit-expansion-offirst1-3-digits

906 “Linked” UCC/EAN-128: transmit ]C1 or ]L3; implied Mode Latch 900 5415

907 “Linked” UCC/EAN-128: transmit ]C1 or ]L3; implied Mode Latch 902 5.41.5

908 Code 128 emulation: transmit JC2 or ]L4; implied Mode Latch 900 54.1.5

909 Code 128 emulation: transmit JC2 or ]L4; implied Mode Latch 902 54.1.5

910 Code 128 emulation: transmit ]JCO or ]L5; implied Mode Latch 900 54.1.5

911 Code 128 emulation: transmit ]JCO or ]L5; implied Mode Latch 902 54.1.5

912 "Linked" UCC/EAN-128, with leading date field: transmit ]C1.0r/]L3; implied | 5.4.1.5
Mode Latch 902; specially encoded date field.

913 mode shift to Byte Compaction mode 54.11

914 "Linked" UCC/EAN-128, with lot number: transmitYC1 or ]L3; implied Mode | 5.4.1.5
Latch 902, followed by implied "10" Al.

915 "Linked" UCC/EAN-128, with serial number: transmit ]C1 or ]L3; implied Mode | 5.4.1.5
Latch 902; followed by implied "21" Al

916 05 Macro strings added to transmitted.data; implied mode latch 902 5417

917 06 Macro strings added to transmitted data; implied mode latch 900 5417

918 linkage flag to associated linear component, in a composite symbol (other | 5.4.1.6
than an EAN.UCC Compgsite' symbol)

919 reserved

920 linkage flag to associated linear component, in an EAN.UCC Composite | 5.4.1.6
symbol

921 reader inijtialisation 5414

922 terminator codeword for Structured Append control block 5.13

923 sequence tag to identify the beginning of optional fields in the Structured | 5.13
Append control block

924 mode latch to Byte Compaction-mode (used-differently from 901) 5411

925 to 927 identifier for an Extended Channel Interpretation (ECI) 5.5

928 Structured Append marker codeword to indicate the beginning of a Structured | 5.13

Append Control Block
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5411 Function codewords for mode switching

In one MicroPDF417 symbol it is possible to switch back and forth between modes as often as required. Advice
about selecting the appropriate modes is given in 5.4.5.

A mode latch codeword may be used to switch from the current mode to the indicated destination mode which
stays in effect until another mode switch is explicitly brought into use. Codewords 900 to 902 and 924 are
assigned to this function. Table 3 defines their function.

The mode shift codeword 913 shall cause a temporary switch from Text Compaction mode to Byte Compaction
mode. This switch shall be in effect for only the next codeword, after which the mode shall revert to the
prevailing sub-mode of the Text Compaction mode. Codeword 913 is only available in Text Compaction mode;
its use fs described in 5.4.2.4.

Table 4 — Mode definition and mode switching codewords

Destination mode Mode latch Mode shift
Text Compaction 900
Byte Compaction 901/924 913
Numeric Compaction 902

NOTE The table identifies the codeword which shall be used to switch to the defined mode.

The switching rules between the three modes are defined’in Table 5 and shown schematically in Figure 4.

Table 5 — Mode transition table, showing codewords and their function

@)

riginal mode Destination mode

Text Byte Numeric
Text 900 mode latch 913 mode shift 902 mode latgh

901 mode latch

924 mode latch
Byte 900 mode latch 901 mode latch 902 mode latgh

924 mode latch

Numeric YuUuU moae Iatcn YUT modae [atcn 902 mode tatch

924 mode latch

© ISO/IEC 2006 — All rights reserved 17


https://iecnorm.com/api/?name=4b021abedcc3652396c0be41df64537f

ISO/IEC 24728:2006(E)

800

Murneric
Compaction

007 Qo2

Mode Latch
________ Mode Shift

Figure 4 — Available mode, switching

The switching fules into Byte Compaction mode are more fully defined in 5.4.3.1.

5.41.2 Function codewords for switching\to Extended Channel Interpretations

An ECI codeword can be used to switch to a particular interpretation, which stays in effect until another ECI
codeword is explicitly brought into use-or until the end of the data. Codewords 925 to 927 are assigned to this
function (see 5{5).

5.41.3 Function codewords for Structured Append

Structured Apgend symbols (see 5.13) shall use codeword 928 at the start of the Structured Append Control
Block. Codewgrds 922-and 923 are used for special functions in Structured Append.

5.41.4 Function word for r r initialization
Codeword 921 shall be used to instruct the reader to interpret the data contained within the symbol as
programming for reader initialisation. If used, codeword 921 shall appear as the first codeword. In the case of a
Structured Append initialisation sequence, Codeword 921 shall appear in every symbol.

The data contained in an initialisation symbol, or sequence of symbols, shall not be transmitted by the reader.

5.41.5 Function codewords for Code 128 emulation

Codewords 903 through 915 (excluding 913), if they appear in the first codeword position (that is, in place of
the ECI Descriptor codeword), indicate that the MicroPDF417 symbol's data output shall conform with the
Code 128 specification as defined in ISO/IEC 15417. Each of these codewords implies a mode latch to either
Text Compaction Mode (with an implied ml latch to Mixed sub-mode character) (see 5.4.2) or Numeric
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Compaction Mode (see 5.4.4); see Table 3 for the specific codeword assignments. If Symbology Identifiers
are enabled, then each such symbol’s transmission shall be prefixed by either “lCm” or “|Lm”, where the
modifier “m” is as shown in Table 3. MicroPDF417 readers shall be configurable to transmit either symbology
identifier prefix, as required by the application.

Whether or not a codeword in the range 903 to 905 appears in the first codeword position, codewords in that
range may appear in subsequent codeword positions as a field delimiter, similar to the use of FNC1 in Code
128 symbols. The reader shall transmit any such delimiter codeword as ASCII character 29 ( s). When
appearing in other than the first codeword position, codeword 903 implies a latch to the Alpha sub-mode of
Text Compaction mode, codeword 904 implies a latch to the Mixed sub-mode of Text Compaction mode, and
codeword 905 implies a latch to Numeric Compaction mode. A 905 delimiter codeword, following a series of
codewords in Numeric Compaction mode, serves to terminate the current grouping and then restarts Numeric

Comps
decods
charac

In addi
as follg

Co
wit

Co
Ap
en
(a

Co
be

Mi¢

un
de
thg
If t

ction mode. The appearance of an adjacent pair of repeated 903, 904 or 905 COdeworas
r to divide the transmission at that point (but without transmitting the two implied
ers themselves); both substrings shall begin with the appropriate Symbology Identifier py

ion to the features just described, these Code 128 emulation codewords provide additior
Ws:

dewords 903 through 907, 912, 914 and 915 emulate UCC/EAN-128 symbols. In order {
h that application standard:
e It is the encoder’s responsibility to ensure that strings 1onger than 48 characters ¢
two or more shorter strings by placing a single or deuble delimiter codeword (90
before an Al; and

It is the reader’s responsibility to break up long transmissions at doubled delimiter
or 905 codewords) boundaries, or at single delimiter boundaries if necessary, to
transmissions no more than 48 characters'in length.

deword 905 provides additional compaction when the message to be encoded b
plication Identifier “01” representing.@n SSC-14 number. In this case, then the lead
coded (but will be transmitted by the-reader), nor is the fourteenth digit of the SSC-14 ny
mod 10 check digit is calculated*and transmitted by the reader).

dewords 906 and 907 indicate UCC/EAN-128 emulation, but also indicate that a linear
ow the MicroPDF symbol‘is “linked” to the data of the MicroPDF symbol. When the rea
roPDF417 symbol beginning with 906 or 907, the reader shall not transmit the Micr|
ess a linear symbolyis also found and decoded within the scanner’s field of view. If
coder shall transmit the data from the linear symbol first (using the appropriate symbolo
linear symbol)-followed by the MicroPDF417 data in UCC/EAN-128 format as a secon
he linear symbol is a UCC/EAN-128 symbol, then the MicroPDF417 data may be conc

¢ar symbal’s data, and sent as a single transmission (if the 48-character limit is not excee

will cause the
ASCII 29 (%)
efix.

al functionality
o conform fully

re divided into
3, 904 or 905)

(two 903, 904
create multiple

egins with an
ng “01” is not
mber encoded

symbol printed
der decodes a
DPDF417 data
successful, the
jy identifier for
transmission.
tenated to the
ded).

L4, indicating
S-3 digator, assigned
No speC|aI actlon is requwed on the

by AIM Interational, followad by an implied FNC1 charactor.
decoder’s part to conform with this rule (beyond setting the prefix to JC2 or ]L4), as the Application
Indicator is transmitted exactly as encoded.

Codewords 910 and 911 cause the decoder’s symbology identifier to be set to JCO or ]L5. No other
special action is required on the decoder’s part to conform with this rule as the data is transmitted exactly
as encoded.

Codeword 912 is similar to Codeword 907, indicating a "linked" UCC/EAN 128 emulation with an implied
start in Numeric Compaction Mode. However, Codeword 912 also indicates that the data begins with a 6-
digit date field (Al's 11, 13, 15, or 17), and this date field may be followed by an implied Al 10 or 21 as well.
The first 6 digits of encoded data are defined as follows:
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e The first 2 digits YY represent a year (range 00..99)

e The next two digits xx represent the month, and the date type, as follows:

e (xx mod 13) represents the month MM (range 01..12).

NOTE xx values of 00, 13, 26, and 39 are unused.

e (xxdiv 13) represents D, the type of date, as follows:

e if Dis 0: Implied Al is "17" (Expiration date)

e Codeword
an implied
begins wit
implied Al

Refer to the G

5.41.6 Function codewords/for linkage flags in composite symbols

Codeword 920
accordance wi

Codeword 918

e if Dis 1: Implied Al is "15" (Sell-by date)
e if Dis 2: Implied Al is "13" (Packaging date)
e if Dis 3: Implied Al is "11" (Production date)
e last two digits zz represent the day, and the following Al, as:
e (zz mod 32) represents the day DD (range 00..31, where @0ymeans "day not specif
e (zz div 32) represents A, the presence or absence of a next implied Al:

e if Ais 0: no Implied Al follows the date{(either the data string ends after th
or an explicit Al follows the date)

e if Ais 1:an Implied Al of "10" (Lot\number) follows the date

e if Ais 2: an Implied Al of "21™(Serial number) follows the date

5 914 and 915 are similar to Codeword 907, indicating a "linked" UCC/EAN 128 emulati
start in Numeric Compaction ‘Mode. However, Codeword 914 also indicates that th

hn an implied Al 10 (Lot numbeér); similarly, Codeword 915 indicates that the data begins
P1 (Serial number).

shall be-uséd as a linkage flag to signal the presence of an associated linear compo
h ISO/IEC'24723.

shall be used as a linkage flag to signal the presence of an associated linear componen

51 specifications for flrther information about the data content of UCC/EAN 128 symbols|

ed")

e date,

bn with
e data
with an

nent in

in any

other composi

ol
C O YyImiobuUIuUyYy.

When used, the 918 or 920 codeword may appear in any position in the symbol. The applicable composite
symbology specification may define a specific position of the linkage flag.

Readers supporting the indicated composite application should decode and transmit the data from all

components as specified in the relevant composite symbology specification.

Readers not supporting the

indicated composite application may treat the 918 or 920 codeword as a reserved codeword (see 5.4.6). In
addition, readers not supporting the indicated 918 composite application may have an option to ignore the 2D
component and transmit only the data from the associated linear component.
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Macro Characters

MicroPDF417 provides a means of abbreviating an industry-specific header and trailer in one symbol
character. This feature exists to reduce the number of symbol characters needed to encode data in a symbol

using ¢

ertain structured formats.

The two Macro characters apply only when in the first symbol character position. Their functions are defined

as follo

WS:

e if the first symbol character is 916 (i.e. encoding Macro character 05), then the preamble [)>R305GS shall
precede the encoded data that follows it. The data begins with an implied latch to Numeric Compaction
mode.

o jft
pre
Te

e thdg
The he

the da
transm

The Macro characters shall not be used in conjunction with a serigs*of Structured Append symb,

5.4.2
The Tg
ASCII

(ASCII
exclusi

The Td
datain

54.2.1

The Te

he first symbol character is 917 (i.e. encoding Macro character 06), then the preamble
cede the encoded data that follows it. The data begins with an implied latch to the-mixg
xt Compaction mode.

postamble RsEoT shall be transmitted after the data in both cases.

ader shall be transmitted as a prefix to the data stream and the trailér'shall be transmitte

a stream. Within the encoded data, codewords 903 through 905“may be used as fi
tted as ASCII ®. The symbology identifier, if used, shall precede.the header.

Text Compaction mode

xt Compaction mode includes all the printable®*ASCII characters (i.e. values from 32 to

tontrol characters: HT or tab (ASCII value 9),EF or line feed (ASCII value 10), and CR or
value 13). The Text Compaction mode alsp includes various latch and shift characters

vely within the mode.

xt Compaction mode encodes up-to 2 characters per codeword. The compaction rules
0 PDF417 codewords are definedin 5.4.2.2. The sub-mode switches are defined in 5.4.2.

Text Compaction sub-modes

xt Compaction mode has four sub-modes:
Alpha (uppercase alphabetic)

Lower (lowercase alphabetic)

Mixed (numeric and some punctuation)

[)>Rs06% shall
d sub-mode of

d as a suffix to
eld separators

pls.

126) and three
carriage return
which are used

for converting
B.

Punctuation

Each sub-mode contains 30 characters, including sub-mode latch and shift characters.

A latch codeword from another mode to the Text Compaction mode shall always switch to the Text Compaction
Alpha sub-mode.

All the characters and their values are defined in Table 6.
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Table 6 — Text Compaction sub-mode definition

Text Compaction sub-modes
Base 30 Alpha Lower Mixed Punctuation
value
Char ASCII Char ASCII Char ASCII Char ASCII
0 A 65 a 97 0 48 ; 59
1 B 66 b 98 1 49 < 60
2 C 67 c 99 2 50 > 62
3 D 688 d 100 3 54 @ 64
4 E 69 e 101 4 52 [ 91
5 F 70 f 102 5 53 \ 92
6 G 71 g 103 6 54 1 93
7 H 72 104 7 55 v 95
8 | 73 i 105 8 56 ‘ 96
9 J 74 i 106 9 57 ~ 126
10 K 75 k 107 & 38 ! 33
11 L 76 I 108 CR 13 CR 13
12 M 77 m 109 HT 9 HT 9
13 N 78 n 110 ) 44 , 44
14 0] 79 o} 111 58 58
15 P 80 p 112 # 35 LF 10
16 Q 81 q 13 - 45 - 45
17 R 82 r 114 46 46
18 S 83 S 115 $ 36 $ 36
19 T 84 t 116 / 47 / 47
20 u 85 u 117 + 43 " 34
21 \ 86 v 118 % 37 | 124
22 w 87 w 119 * 42 * 42
23 X 88 X 120 = 61 ( 40
24 Y 89 y 121 A 94 ) 41
25 z 90 z 122 pl ? 63
26 space 32 space 32 space 32 { 123
27 I as I } 125
28 ml ml al ' 39
29 ps ps ps al
al = latch to alpha ml = latch to mixed
as = shiftto alpha pl = latch to punctuation
Il = latch to lower ps =  shift to punctuation

NOTE The ‘Char' columns above show the default interpretation in ECI 000003 of the byte values shown in the
adjacent ‘ASCII' columns. Each table entry represents half a codeword, i.e. the value range from 0 to 29 (see 5.4.2.2)
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5.4.2.2

Compaction rules for encoding in Text Compaction mode

ISO/IEC 24728:2006(E)

In Text Compaction mode, pairs of data characters are represented in a single codeword. The values assigned
to the data characters are in the range 0 to 29 (i.e. base 30) and are defined in Table 6. Annex G defines the
algorithm and illustrates a worked example.

54.2.3

Text Compaction sub-mode switching : latch and shift function

Switching from one sub-mode to another within Text Compaction mode shall be through the latch and shift

values

defined for the sub-mode in effect prior to the switch.

A sub-mode shift shall be used to switch from one Text Compaction sub-mode to another for only one data

characler. Subsequent codewords revert to the sub-mode being used immediately prior to;th

when g
ps
as

A sub-

until an
al
I
ml
pl

A limite

availab
5 show

NGO
be

s is used as a pad, see 5.4.2.4). The shift functions are as follows:

shift to punctuation sub-mode

shift to uppercase alphabetic sub-mode

= latch to uppercase alphabetic sub-mode
= latch to lowercase alphabetic sub-mode
= latch to mixed (numeric and other punctuation) sub-mode

= latch to punctuation sub-mode

s this schematically.

followed by either a sub-mode shift or sub-mode latch.

d set of latch and shift functions is available within each Text Compaction sub-mode. T
le are listed in Table 6. Table 7 shows-the transition table between Text Compaction sub

TE: A sub-mode latch may be-fallowed by another sub-mode latch or sub-mode shift; but a sub-md

Table 7 — Text Compaction sub-mode transition table

e shift (except

mode latch shall be used to switch from one Text Compaction sub-miode to another, which stays in effect
other latch or shift is explicitly brought into use. The latch functions are as follows:

nose which are
tmodes; Figure

de shift may not

Original sub-
mode Destination sub-mode
Alpha Lower Mixed Punctuation

Alpha Il ml 01
Lower as ml ps
Mixed al Il ps

pl
Punctuation al
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900 Latch from any mode

Punctu-
- [l = Latch to Lower Case sub-rode

Shift to Punctuation sub-mode

ation

ps =
ml = Latch to Mixed sub-mode
Sub-mode Latch gz = Shift to Alpha sub-mode

Latch to Alphagub-mode
Latch to Pdnctuation sub-mode

al
pl

———————— Sub-mode Shift

Figure 5 — Text Compaction sub-mode switching

5.4.24 Meghanisms for using a pad in Text Compaction mode

If the Text Conppaction character sequence does not result in an-even number of base 30 values, a pad s$hall be
added to the efd of the character sequence. An example is.illustrated in Table G.1. As there are no spegific null
functions in Text Compaction mode, the sub-mode shift and latch shall be used in accordance with the
mechanisms dgfined for the following cases.

The cases are jas follows:

a) If the chdracter sequence continuesio’ the end of the data, or the Text Compaction mode character
sequencelis followed by latching to.another compaction mode, then the pad can be any of the sulp-mode
shifts or syib-mode latches.

b) If the Tex{ Compaction mede-character sequence is followed by a byte shift (codeword 913) to encode a
single Byte Compaction .mode character, two mechanisms can be used depending on the Text
Compactipn sub-mode being used prior to the Byte Compaction shift:

1) If the|Text_ €empaction sub-mode is other than punctuation, then base 30 value 29 (ps) should be
used [if encodation is intended to revert to the same Text Compaction sub-mode. The decoder shall
ignor¢ ‘a’ps immediately preceding codeword 913. If encodation is intended to change to a different
sub-mode after the Byte Compaction mode character, the appropriate sub-mode latch may be used
as the last base 30 value before the codeword 913.

2) If the Text Compaction sub-mode is punctuation, then base 30 value 29 (al) shall be used. The
decoder shall not ignore the al and shall therefore return to the alpha sub-mode.

5.4.2.5 Switching from Text Compaction mode
Text Compaction mode may be terminated by the end of the symbol, or by any of the following codewords:
e 900 (Text Compaction mode latch)

e 901 (Byte Compaction mode latch)
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902 (Numeric Compaction mode latch)

924 (Byte Compaction mode latch)

928 (Beginning of Structured Append Control Block)
923 (Beginning of Structured Append Optional Field)

922 (Structured Append Terminator)

The last three codewords only occur within the Structured Append Control Block of a Structured Append symbol

(see 5.

13.1). Text Compaction mode is also affected by the presence of a reserved codeword (s

e 5.4.6).
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ecoder is in the Text Compaction mode and encounters codeword 913 (Byte Compaction
s the codeword following codeword 913 as a single binary byte and then returns to)the Te
The sub-mode to which the decoder returns is the most-recently-latched sub-mode th3
codeword 913; a ps sub-mode shift immediately prior to codeword 913 is ignQred.

bcoder is in the Text Compaction mode and encounters codeword 900 (Text Compaction n
r reinitialises to the Alpha sub-mode.

Byte Compaction mode

te Compaction mode enables a sequence of 8-bit bytes to bé encoded into a sequence of
mplished by a Base 256 to Base 900 conversion, whichtachieves a compaction ratio of g
prds (1,2 : 1).

characters and their values (0 to 255) are defined in Annex B. This shall be treated
al and control character interpretation. Whet’ECls are invoked (see 5.5) this interpretatio
D003 (see 5.5.2).

In AIM ITS/98-001, superseded by_this International Standard, the default character set corrg
(a code page of the MS-DOS operating system). The interpretation of byte character value
ped, and the operation of MicroPDF417 printing and scanning equipment is unaffected. New appl
aracter values above 127 shoutdvassume the ECI 000003 default interpretation for broadest g
systems. Existing applications utilizing values above 127 may continue to encode and process
ions that rely upon the prior-default interpretation of values above 127, may encode ECI 000002
Signal this interpretation?

fault compaction mode for MicroPDF417 in effect at the start of each symbol shall a
ction mode,.introduced by an implied mode latch codeword 901 (see 5.4.3.3) or an ex
924 if datacodewords appear before any ECI is invoked in the symbol.

or Numeric Compaction mode would result in a smaller symbol, then explicit latches t
b ysed. In such situations the appropriate Mode Latch may be encoded in the first

mode shift), it
xt Compaction
t was in effect

node latch), the

codewords. It
ix bytes to five

as the default
n is defined as

sponded to ECI
bs below 128 is
cations that use
ompatibility with
data as before.
explicitly if they

Iways be Byte
blicit codeword

b these modes
or subsequent

codew

rd-position (if the ECI Descriptor codeword is not used). or in the second or subseq

ent codeword

position (if the ECI Descriptor codeword is used).

5.4.3.1

Switching to Byte Compaction mode

When in either Text or Numeric Compaction mode, to switch to Byte Compaction mode, it is necessary to use
one of the following codewords:

mode latch 924 shall be used when the total number of bytes to be encoded is an integer multiple of 6

mode latch 901 shall be used when the total number of bytes to be encoded is not a multiple of 6

mode shift 913 can be used instead of codeword 901 when in Text Compaction mode and a single

Byte Compaction character has to be encoded
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5.4.3.2 Compaction rules for encoding a single Byte Compaction character (using mode shift 913)

To encode a single Byte Compaction character, the codeword shall be the decimal value (0 to 255) of the
character as defined in Annex B.

5.4.3.3 Compaction rules for encoding longer Byte Compaction character strings (using mode latch

924 or 901)

The following procedure shall be used to encode Byte Compaction character data:

a) Establish the total number of bytes.

b) If not a perfect multiple of 6, mode latch 901 shall be used (either implicitly at the beginning of the
if in the dgfault mode and an ECI is invoked before any data codewords, or explicitly); if a perfect

of 6, mod

c) Sub-divid¢ the number of bytes into a sequence of 6 characters, from left to right,'(the most t

significant

d) Assign the
bs is the fi

e) Carry out
an algorith

f)  Repeat frq

g) Forthere
codeword
to the lead

NOTE:
encodsg
an inte
point in
924 co
mode

positiop within the Byte Compaction mode codeword stream that would split that stream into two se

neither

If additional er
characters sha

5.4.3.4  Swilching:from Byte Compaction mode

latch 924 shall be used.

characters). If less than 6 characters go to Step 7.

decimal values of the 6 data bytes to be encoded in Byte Compaction.mode as bs to by
st data byte).

a base 256 to base 900 conversion to produce a sequence«0f’5 codewords. Annex C
m and illustrates a worked example.

m Step 3 as necessary.

s) shall be the decimal value(s) (0 to 255) of the' character(s) as defined in Annex B, th
t significant.

Byte Compaction mode following mode*latch 901 assumes that the total number of byte
d is not a multiple of six. If the numberofbytes to be encoded in Byte Compaction mode happe
ger multiple of six, then either a 901-or a 924 Byte Compaction Latch shall be encoded, placeq
the symbol that would create a.correct encodation according to these encodation rules. For exd
Heword as either the first or second codeword would identify the following stream of Byte Con
odewords as encoding a multiple-of-six number of bytes. Alternatively, a 901 could be placed

of which encodes a multiple-of-six number of bytes.

| be used (s€e5.4.1.1).

symbol
nultiple

o least

(where

Hefines

maining bytes when mode latch 901 is used, (i.exwhen the last group is less than 6 bylfes) the

e most

s to be
hs to be
at any
mple, a
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at any
gments,

codation is reqguired in Text Compaction or Numeric Compaction modes, the appropriate latch

Byte Compacti

bn.mode may be terminated by the end of the symbol, or by any of the following codewords:

e 900(T

e 901(B

ext Compaction mode latch)

yte Compaction mode latch)

¢ 902 (Numeric Compaction mode latch)

e 924(B
e 928(B

e 923(B

yte Compaction mode latch)
eginning of Structured Append Control Block)

eginning of Structured Append Optional Field)

e 922 (Structured Append Terminator)
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The last three codewords only occur within the Structured Append Control Block of a Structured Append symbol
(see 5.13.1). Byte Compaction mode is also affected by the presence of a reserved codeword (see 5.4.6).

Re-invoking Byte Compaction mode (by using codeword 901 or 924 while in Byte Compaction mode) serves to
terminate the previous Byte Compaction mode grouping of 6 Byte Compaction characters as described in
5.4.3.3, and then to start a new grouping. This procedure may be necessary when an ECI assignment number
needs to be encoded (see 5.5.3.2).

During the decode process for Byte Compaction mode, the treatment of the final group of codewords differs
depending on whether Byte Compaction mode is invoked with codeword 901 or 924.

If Byte Compaction mode is invoked with codeword 924, the total number of codewords within the compaction

mode
decodsd

If Byte
one byj

interprgted as 5 bytes, rather than 6.

544
The N
encods
digits p
5.4.4.1

Numer|

latch 902.

5.4.4.2

The fol

1. Diy

2. Fo

EXAMHA

hall be a muliiple of five. [f this is not the case, the symbol is invalid. All the 5-codew]
d into 6-byte groups.

Compaction mode is invoked with codeword 901, the final group of codewordscis .interpr
e per codeword, without compaction. Therefore, if the last group consists of five,codewor

Numeric Compaction mode
meric Compaction mode is a method for base 10 to base 900-data compaction and shqg

long strings of consecutive numeric digits. The Numeric Compaction mode encodes up
er codeword.

Latch to Numeric Compaction mode

c Compaction mode may be invoked when in Text Compaction or Byte Compaction mod

Compaction rules for encoding long strings of consecutive numeric digits
owing procedure shall be used to Compact numeric data:
ide the string of digits into groups of 44 digits, except for the last group, which may contain
" each group add the digit'1 to the most significant position to prevent the loss of leading ze
LE
originaldata 00246812345678

after step 2 1 00246812345678

brd groups are

bted directly as
is, the group is

uld be used to
o 2,93 numeric

es using mode

fewer.

ros.

NOTE

The leading digit 1 is removed in the decode algorithm.

3. Perform a base 10 to base 900 conversion. Annex D defines an algorithm for this and illustrates a worked

4. Re

example.

peat from Step 2 as necessary.

The following rules can be used to determine the precise number of codewords in Numeric Compaction mode:

Groups of 44 numeric digits compact to 15 codewords.
For groups of shorter sequences of digits, the number of codewords can be calculated as

Codewords = INT (number of digits / 3) + 1

© ISO/IEC 2006 — All rights reserved
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5443

Numeric Comgaction mode may be terminated by the end of the symbol, or by any of the following codew

The last three

EXAMPLE:

For a 28 digit sequence

INT (28 /3) + 1
=9 +1

= 10 codewords

Switching from Numeric Compaction mode

900 (
901 (
902 (
924 (
928 (
923 (

922 (

(see 5.13.1).

Re-invoking N

terminate the

grouping. This
5.5.3.4).

During the deq

shall result in

result in a nurn
produce the ori

Compaction, .
be as def|ned in Table 6 and that for Byte Compact|on shaII be as deﬂned in Annex B Text Compact|on mode
is usually more efficient than Byte Compaction mode for encoding standard ASCII text files because of its better
compaction of ASCII character values 9, 10, 13 and 32 to 126.

xt Compaction mode latch)
e Compaction mode latch)
umeric Compaction mode latch)
e Compaction mode latch)
ginning of Structured Append Control Block)
ginning of Structured Append Optional Field)

ructured Append Terminator)

odewords only occur within the Structured-Append Control Block of a Structured Append
umeric Compaction mode is also affected by the presence of a reserved codeword (see 5

h number whose most significant digit is a “1".

ginal number.

to select the appropriate compaction mode

meric Compaction mode (by using eodeword 902 while in Numeric Compaction mode) s§g
current Numeric Compaction mede grouping as described in 5.4.4.2, and then to start
procedure may be necessary-when an ECI assignment number needs to be encode

ode process for Numeric Compaction mode, the result of the base 900 to base 10 con

If the base 900 to base 10 conversion d

nber beginning with™*1', the symbol shall be treated as invalid. The leading ‘1' is rem

The Numeric Compaction mode should be used for long numeric strings.

ords:

symbol
4.6).

rves to
a new
ed (see

version
bes not
bved to

gs: Text

bn shall

Advice about switching between modes to minimise the number of codewords is provided as an algorithm in
Annex N.

28
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5.4.6 Treatment of MicroPDF417 reserved codewords

5.4.6.1 Overview

MicroPDF417 symbols intended for use in open systems should not employ any of the codewords that are listed
as reserved (see 5.4.1) in the current edition of this standard. However, decoding equipment should support the
transmission of reserved codewords using escape sequences as defined in 5.17.4. Decoding equipment may
also support an option of treating such symbols as invalid, as would be the case when operating in Basic
Channel Mode.

Receiving systems should discard data containing any escape sequences using reserved codewords, unless the

system

is aware of a new definition for a previously reserved codeword.

5.4.6.2

Curren

Making future use of reserved codewords

ly, function codeword 919 is reserved. Any new function codewords, to be defined in fut

this standard, shall have their encoding rules specified to provide backwards compatibility w

equipni
subseg
codew:
reache
transm

then on

ent. If a new function codeword introduces a new compaction modegthen the interg
uent codewords has a new meaning unknown to pre-existing equipment, and thus t
pbrds all must be transmitted as escape sequences, until a known, compaction mod
d. Alternatively, if a new function codeword defines a “sigpalling” function (such 3
tted Symbology Identifier option value) with no effect on thedinterpretation of subsequg
ly the new codeword itself would need be transmitted as an. escape sequence. Specifica

When a new signalling codeword is encoded, it shall immediately be followed by

compaction mode latch so that the subsequent datavcodewords are interpreted and ftr
byte stream, rather than as a series of escaped.uninterpreted codewords. This approa
the desired results with decoding equipment cehforming with any revision of this MicroPL
regardless of whether that equipment employs the original or the new transmission protog

At the receiving system, the ECI decoder will process the control ECIs (i.e. Structured A
Blocks and escaped uninterpreted codewords) before the encodable ECls (such as encry
and character sets). Thus, the encoder should take into account the order of operations a

ire revisions of
th pre-existing
retation of the
ne subsequent
e codeword is
s to alter the
nt codewords,

ly:

an appropriate
ansmitted as a
ich will achieve
F417 standard,
ol.

A\ppend Control
ption schemes
5 follows:

1. The Structured Append Control Block EClIs, if present, will be used to assemblg the complete
byte stream in the proper order.

2. The escapéd:data codewords will be translated by the ECI decoder according to the rules of the
new compaction mode or signal codeword, and the resulting data bytes will be ingerted into their
proper place within the byte stream.

3. (Finally, the character set and other encodable ECls will be applied to the resulting byte stream.

5.5 Txtended Channel Interpretation

The Extended Channel Interpretation (ECI) protocol allows the output data stream to have interpretations
different from that of the default character set. The ECI protocol is defined consistently across a number of
symbologies, including MicroPDF417. ECls are assigned by AIM Global, Inc.

NOTE Originally a symbology specific scheme called Global Label Identifiers (GLIs) was defined for PDF417.
Encoding and decoding of ECls is identical to early specifications for PDF417 GLIs. However, the transmission protocol
for decoded messages according to early PDF417 specifications for GLlIs is different from the transmission protocol for
ECls. There are also differences with respect to the use of interpretative ECls with Structured Append. This standard
permits the use of the earlier and current protocols in such a way that old and new equipment can continue to co-exist.

Five broad types of interpretations are supported in MicroPDF417:

a) character sets (or code pages)
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compaction modes of the symbology)

b)
c)
d) transmissi
e) transmissi

user defined interpretations for closed systems

on of control information for Structured Append

on of uninterpreted PDF417 codewords

general-purpose interpretations such as data encryption and data compression (as distinct from the

Transmission of the Extended Channel Interpretation protocol is fully specified in AIM ITS/04-001, Part 1. The
protocol provides a consistent method to specify particular interpretations of byte values before printing and after

decoding.

The Extended
MicroPDF417
specific ECI m
(see 5.5.3).

The ECI proto
Decoders that
from any symb

5.51 Encod
An ECI can be
has been invo
used is determ|
example, a se
Compaction m

The ECI assig
codewords 921
The encodatio
5.24.2 (ECID

Channel Interpretation (ECI) is identified by a 6-digit number which is encoded
symbol by one of three specific codewords followed by one or two codewords (see 5.5
ny be invoked anywhere in the encoded message subject to the rules of the cemipaction

col can only be used with decoders enabled to transmit the symbology lidentifier (see
bre not enabled to transmit the symbology identifier cannot reliably convey the escape seq
pl containing an ECI.

ng the ECI assignment number
invoked anywhere in the data stream, subject to the cehditions defined in 5.5.3. Once

ned strictly by the 8-bit data values being encoded.and does not depend on the ECI in for:
uence of values in the range 48 to 57 (decimal))would be most efficiently encoded in N
bde even if the sequence is not to be interpreted as numbers.

nment number is encoded in one of three ECI codeword sequences, which begin W
, 926 or 925. One or two additional codewords are used to encode the ECI assignment n
h rules are defined in Table 8. In addition, MicroPDF417 supports the application of the
pscriptor codeword).

in the
A1) A
modes

5.17.5).
Lences

an ECI

ed, switching may take place between any of the,compaction modes. The compaction mode

te. For
umeric

ith the
umber.
rule in

Table 8'— Encoding ECI assignment numbers

ECllassignment number g:deword Codewords Ranges
quence
DO0000 to 000899 Co 927
C, ECI.no C+=(0 to 899)
P0R900 to 810899 Co 926
C4 ECl_no div 900 - 1 C4=(0 to 899)
C, ECI_no mod 900 C,=(0 to 899)
810900 to 811799 Co 925
C4 ECl_no - 810900 C4=(0 to 899)

There are 811 800 possible ECI assignment numbers available in MicroPDF417.

NOTE

specification and incorporated in the AIM USA (1994) and AIM Europe (1994) specifications.
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EXAMPLE The following example illustrates the encodation:
ECI = 013579

Codewords: [926] [(13 579 div 900) - 1] [13 579 mod 900]

[926] [15 - 1] [79]

[926] [14] [79]

5.5.2 Pre-assigned and default Extended Channel Interpretations

The fo
existing

lowing ECIs, ECI 000000 to ECI 000003, have been pre-assigned to be backwards. g
symbology specifications, including PDF417.

E(
co

L1 000000 (equates to original GLI 0) and represents the default encodatioh ‘schem
mpliant with the original AIM USA (1994) and AIM Europe (1994) PDF417 sfpecifications.

E(
sy
Re
IS

L1 000001 (equates to original GLI 1) represents the GLI encodation scheme of
mbologies with characters 0 to 127 being identical to those @f/ISO/IEC 646:1991

D 8859-1.
NOTE

beginni
for othe

ECI 000000 (equivalent to GLI 0) and ECI 000001 (equivalent to GLI 1) require a reset-to-G
hg of each encoded symbol of a Structured Append set of symbols (see Annex H.5.1). This protoc
I Extended Channel Interpretations.

ECI1 000002 has an equivalent code table to ECLQQ0000, without the reset-to-GLI 0 logic.

E(
is

L1 000003 has an equivalent code table ta\ECI 000001, without the return-to-GLI O logi
he default encodation scheme for encaders fully compliant with this edition of this standa

ECI 00
symbo
alterna
new ag

0000 and ECI 000001 shall not be“encoded in the same MicroPDF417 symbol or Stru
set as other ECIs, except for user defined ECls. ECI 000002 and ECI 000003 provide
ives to ECI 000000 and ECI 000001 respectively. ECI 000000 and ECI 000001 should
plications.

Encoding ECI sequences within compaction modes

neral encodation-principle is that ECls are applied to the source data byte stream (to
gtations) producing a modified byte stream that is encoded into MicroPDF417 sym

ompatible with

e of encoders

a number of
International

ference Version (equivalent to ANSI X3.4) and characters 128 to.255 being identical to fhose values of

LI O logic at the
bl is not adopted

N
-

rd.

ECI 000003

ctured Append
the compatible
not be used in

signal various
bols using the
ction, form two

nbinations can

ments and compaction modes may generally be intermixed, some cor
. v oW TS e oS-t me—owECTSTT ~t

. dy De
nts of ECI escape sequences.

ambiguity by specifying the valid placeme

5.5.3.1 ECls and Text Compaction mode

An ECI escape sequence may be placed anywhere within Text Compaction mode. The sub-

immediately prior to the ECI escape sequence is preserved for the encodation immediately after

orated without

mode invoked
it. Thus, sub-

mode latches and shifts are preserved across an ECI escape sequence; and thus a sub-mode shift immediately

before an ECI escape sequence is not ignored.
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5.5.3.2

ECIs and Byte Compaction mode using mode latch 924 and 901

If encoding in Byte Compaction mode using mode latch 924, an ECI escape sequence may be positioned by an
encoder immediately following codeword 924, or at any 5-codeword boundary thereafter. This is necessary to
provide an unambiguous position in the decoded byte stream for the decoder to place the escape sequence.

If the decoder is in the 924 version of Byte Compaction mode and finds an ECI escape sequence following a 5-
codeword group, it shall output the six data bytes associated with the codewords before the escape sequence,
output the escape sequence, and then continue collecting codewords for decoding in Byte Compaction mode. If
the decoder encounters an ECI escape sequence at other than these prescribed locations, it shall treat the

symbol as inval

id.

If encoding in
e Immeg
e Immeg
e Immeg
NOTE The

five codewords
codewords that
past the ECI eS|
information, it c4

Figure 6 illustrates valid locations for ECI escape sequences whefiencoding in Byte Compaction mode

decoder encou

yte Compaction mode using mode Tatch 90T, an ECI escape sequence may be positioned
iately following codeword 901 (but see also 5.2.4.1)
iately after any set of five codewords encoding six bytes

iately after any of the trailing single-byte codewords at the end of the sequence

decoder cannot assume that, just because the ECI escape sequence follows a set of five codewq
bncode six bytes, since an input stream of length 6N + 5 (where N is an_integer) will have a final s¢
encode only five bytes, one byte per codeword. The decoder must;_therefore, look ahead in the]
cape sequence(s) to determine whether the 901 mode terminates, as defined in 5.4.3.4. Based
n then determine how the group of five codewords has been gncoded.

hters an ECI escape sequence within the 5-codewaord group, it shall treat the symbol as iny

rds, the

t of five
symbol
on this

If the
alid.

[901]¢ 01 O
[924]¢ 00 O

5 cod

O0OO«.0000O0eOeOeOe e
OOOe«O0000DOe

eword group 5 codeword group

where: O] = Byte Compaction mode codeword
¢ | = Valid locationfor ECI escape sequence
Figure 6 — Valid locations for ECI escape sequences in Byte Compaction mode

5.5.3.3

ECIF and Byte Compaction using mode shift 913

If encoding in Byte Compaction mode using mode shift 913, an ECI escape sequence may be placed:

Immediately preceding codeword 913
Immediately following codeword 913

Immediately following the codeword after codeword 913

In the first two cases, the ECI escape sequence is output before the encoded byte, while in the last case, the
escape sequence is output following the encoded byte.

32
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5.5.3.4 ECIs and Numeric Compaction mode

An ECI escape sequence shall not be placed within a group of codewords being processed through the base 10
to base 900 conversion as defined in 5.4.4.2. It may only be placed within a Numeric Compaction mode region
at a boundary between (the typically) 15-codeword groups. This is necessary to provide an unambiguous
position in the decoded digit stream for the decoder to place the escape sequence.

Thus, an ECI escape sequence may only be placed:

e Immediately after codeword 902

After the 15th codeword

e | After the 30th codeword
e | etc.

If the g@ncoder needs to place an ECI escape sequence at a location that does, not result in g multiple of 15
codewdrds, it shall treat the numeric block before the ECI as a complete entity, as defined in 5.4.4.2 step 2. It
shall rg-invoke the Numeric Compaction mode by placing another codeword 902 in the stream followed by the
ECI estape sequence.

If the decoder finds an ECI escape sequence on one of the boundary‘points defined above, it shdll emit the data
bytes gssociated with the codewords before the escape sequence(if any), then emit the escape |[sequence, and

then continue collecting codewords for decoding in Numeric_ Compaction mode. If the decoder|encounters an
ECI esgape sequence at other than the prescribed locations;it.shall treat the symbol as invalid.

5.5.3.5/ Combining ECIs
Two orjmore ECI escape sequences (e.g. assignment numbers) may be placed at any point whefe one ECI can

be valiglly located; provided that no codewords;other than those used to encode the ECI escape|sequence, are
placed|between them.

5.5.4 |Post-decode protocol
The pmptocol for transmitting ECL data shall be as defined in 5.17.2. When transmitting ECls, symbology

identifigrs (see 5.17.5) shall be fully implemented and the appropriate symbology identifier shall|be transmitted
as a preamble.

5.6 Determining.the codeword sequence

The encoding process generates a sequence of codewords defined as:

dn-1,dn-Za dO
where: d = data codeword, including ECI Descriptor (if used) and all function codewords
n = total number of data codewords, excluding the error correction codewords

During the encoding process, sequences of codewords are established. Like the original data itself, the most
significant codewords shall appear first, for example textual and numeric data reads from the left to the right.
The sequence of codewords shall be such that the most significant data codeword as defined above is the
one designated d,,_4 (the ECI Descriptor codeword position). The final data codeword is the one designated d,.

The process used to determine the symbol matrix of rows and columns can require the addition of trailing pad
codewords to the end of the data codeword sequence.
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5.7 Error detection and correction

Each MicroPDF417 symbol contains at least seven error correction codewords. The Error Correction codewords
provide capability for both error detection and correction.

5.7.1 Number of error correction codewords

The number of error correction codewords for a MicroPDF417 symbol is fixed for each symbol version. Table 1
shows the number of error correction codewords for each symbol version.

5.7.2 Error correction capacity

Error correctiovL can be used to compensate for defects in the label and misreads during the decode-progedure.

A particular nu

error correctior] codeword algorithm used allows two types of error to be recovered:

e an erasure, which is a missing or undecodable codeword at a known position;

e asubstitution error, which is an erroneously decoded codeword at an unknown position.

The error corrg
substitution err|

errors and eragures which satisfy the following equations:

L+2f<kd2

where

mber of error correction codewords is incorporated into any given MicroPDF417_symbql. The

ction scheme requires one error correction codeword to rectify anjerasure and two to re¢over a
br. Thus a given number of error correction codewords can rectify any combination of substitution

L, fand k are as defined in 4.1However, if most efithe error correction capacity is used to|correct

erasures, the possibility of undetected errors is increased. For this reason, whenever there are fewer|than 4
errors correctefl, the error correction capacity should be reduced as follows:

L+2f<k{3

where

EXAMPLE

L, fand k are as defined in 4.1

A 3 x 10 MicroPDF417 symbol has 16 error detection and correction codewords, up to 14

f which

can be used tq correct errors and erasures. They can correct up to 13 erasures or 7 substitution errors,| or any
combination of /} erasures and f substitution-errors subject to the practical equations above. Table 9 specifies the

combinations.

Table 9 — Possible error correction combinations for 16 error correction codewords

34

possible

Recovered R red
Substitution ;g;‘:ﬁ_ei Determining Equation
Errors
0 13 or less L +2f<k-3
11 or less
2 9 or less (number of errors fis <4)
3 7 or less
4 6 or less [ +2f< k-2
5 4 or less
6 2 orless (number of errors f>4)
7 0
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Defining the error correction codewords

A two-stage process must be performed to define the error correction codewords:

1.

NOTE

Determining the number of error correction codewords. This depends on the symbol
indicated in Table 1.

version and is

Generating the error correction codewords. This is to a prescribed set of rules defined in 5.10. The
procedures cannot be used until all the data codewords, including pad codewords (see 5.9.2) have been

defined.

The procedures defined in 5.3 to 5.9, 5.13 and 5.14 are of prime interest to users. The more technical

procedd

5.8 Dimensions

MicroP

5.8.1

This sk
the pro

The X

NOTE
dimens
dimens

5.8.2

The ro

5.8.3
Minimu

Minimu

5.9 Definingthe symbol format

res derined in 5.10, 5.1T1T and 5.75 are likely 10 be achieved electronically and require no user decily

DF417 symbols should conform with the following dimensions:

Minimum width of a module (X)

ould be defined by the application specification, having due regard to the availability of
duction and reading of symbols and complying with the general-requirements of the appl

Himension shall be constant throughout a given symbol.

Current bar code symbol quality measurement stahdards (e.g. ISO/IEC 15415) do not
onal measurements to be taken into account for asséssing symbol quality. Non-compliance wi
on should not therefore, by itself, be a reason for rejection of a symbol under these standards.

Row height (Y)

v height (Y) shall conform to:
Y>2X

Quiet zones

m width of horizontal\quiet zone (to the left and right of the symbol): 1X

m width of vertical quiet zone (above and below the symbol): 1X

ions.

equipment for
cation.

equire absolute
h any minimum

The Mi

CroPDF417 symbol matrix and the overall size and shape of the symbol are determined by

1.

The module width and aspect ratio.

2. The number of rows and columns in the symbol matrix (in accordance with the set of available

MicroPDF417 versions).

To create a MicroPDF417 symbol, these parameters are selected through a combination of user inputs,
application constraints and default settings. The selection process can be iterative until the user is satisfied with
the resultant format.

© ISO/IEC 2006 — All rights reserved

35


https://iecnorm.com/api/?name=4b021abedcc3652396c0be41df64537f

ISO/IEC 24728:2006(E)

5.9.1 Definin

g the aspect ratio of the module

The aspect ratio of the printed module shall be defined by two dimensions:

X the nominal dimension of the narrowest bar and narrowest space

Y the nominal dimension of the height of each row

These parameters are defined by the user or application. The major factors that determine the values of these

parameters are

the resolutions of the printing and scanning systems used in the application.

These points are discussed in 5.14.

5.9.2 Definir

There are sevq

of rows r and columns c:

e the anj
e the bd
numbe

e the physical space available to print the symbol

e the fad

quiet Zones)

e the fag
line pr
o thetyp
e the fag
error d

Annex O provigles more precise guidelines which should be used to define the symbol matrix.

After the sourc
codewords m
codewords) is
codewords n is

n=c

g the symbol matrix of rows and columns

ral factors which need to be considered in order to determine the symbol matrix;ii.e. the

ount and type of data to be encoded

sic rules of the symbology which, for example, determine the—available combinations
rs of rows and columns (see 5.2.1 and 5.2.2).

t that longer rows result in the use of less symbol overhéad (Row Address Patterns and sp
t that the length of the row (including the quiét zones) must be less than the length of th
bscribed or implied by the application

e of scanner, which may determine the overall aspect ratio of the symbol

t that a larger symbol than theé-minimum for the amount of data may allow a higher nur
etection and correction codewerds for increased security.

e data has been’encoded using the appropriate compaction mode(s), the number of sour
(including the‘:codeword in the ECI Descriptor position but prior to the addition of a
known. Once the numbers of rows and columns have been selected, the total number
calculated)as:

ré k

humber

of the

ace for

€ scan

nber of

Ce data
ny pad
of data

where: ¢, k, n and r are as defined in 4.

The matrix can result in a situation where the number of rows and columns requires the use of pad codewords
(by using any valid series of mode latch codewords and/or Text compaction mode sub-latches). This occurs

when:

n>m

where: m and n are as defined in 4

The number of

n-m

36

pad codewords is:
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The pad codewords shall be placed in the least significant positions of the data codeword sequence, i.e. to the
right of the least significant source data codeword (but before the Structured Append Control Block, if present).
An example of this process is given below. Apart from the insertion of any pad codewords, the codeword
sequence shall remain identical to the one originally generated when encoding the source data.

EXAMPLE (assuming a data codeword sequence of 117 codewords in the default compaction mode, with no ECI
invoked, and not containing a Structured Append Control Block, commencing with codeword 901 in the ECI Descriptor
position, followed by 116 codewords representing source data 247 ... 423):

letc = 4
letr = 44
letm = 117

Then (flom Table 1):

n = 126

k = 50

NOTE The notation is as defined above

The number of pad codewords = n - m =126 - 117 = 9. In this_éxample, these all have the value 900 and are
positioned ds ... do. The addition of the ECI Descriptor and the pad codewords is shown below:

Original data codeword sequence dn¢ dm-2 ... do

Codewords 901 247 ... 423

Transformed data codeword sequence dp.1 dn-2 ... do dg .. do
Codewords 901 247 ... 423 900 .. 900

5.10 Generating the error.correction codewords
The ertor correction codewords shall be generated using the procedure defined below. They arg calculated on
the bagis of the values.of all the data codewords including the ECI Descriptor and any pad cqgdewords. The
codewgrd sequence:is'defined as:

dpi, dnz .0

wheréz .d,.1 is the codeword in the ECI Descriptor position

The symbol data polynomial is:
d(x) = (’n-1xn-’I + (’n.zxn-2 + ..+ d1X+ do

The following describes mathematically how the error correction codewords shall be computed for a given
stream of data and a selected symbol version. All the arithmetic shall be done in modulo 929.

The error correction codewords are the complement of coefficients of the remainder resulting from dividing the
symbol data polynomial d(x) multiplied by X~ by the generator polynomial g(x). Negative values are mapped in to
the Galois Field GF (929) by adding 929 until the value > 0.

The following generator polynomial shall be used to calculate coefficients for k error correction codewords
required for the symbol version:
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gx) = (x-3)(x-3)(x-3%)..(x-3"
= wFraou X+t ..o XX~
where: g«(x) = the generator polynomial and x is the unknown variable
k = total number of error correction codewords
a = coefficient of powers of x produced by the generator polynomial gx(x)

An example for calculating the coefficients is given in Annex P.

As a

llowing

ion)

All the coefficignts necessary to encode a MicroPDF417 symbol of any version are shown in Annex.F|
convenience, the diskette accompanying this specification contains all the coefficient values.
The error corrgction codewords shall be calculated according to the algorithm defined below using the fqg
notation:
d; = | data codeword d,,_ ... dy
E; = | error correction codeword E;_ ... Eg
a = | coefficient of powers of x taken from the generator polynomial {see above for an explana
4, , t3 =| temporary variables
The algorithm is:
1. Identify the data codeword sequence.
dpl.1, dy.2 ... do
2. Initialige error correction codewords Ey, ..., Ex-7 to value = 0
3. Foreach codeword di=d, .1 ... dy
BEGIN
t1 ¥ (d; + Ex.1) mod 929
Far each error carreetion codeword E; = E;_ 4 ... Ej,
BEGIN
t, % (' x &) mod 929
=920t
Ej=(Ej.1 + t;) mod 929
END
t, = (t; x &) mod 929
t=929-1t,
E, =t; mod 929
END
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4. For each error correction codeword E; = Ej ... E. 4, calculate the complement

BEGIN
if E; not equal to 0
Ei=929-E;

END

An example of calculating the error correction codewords is given in Annex Q.

An altgrnative procedure for generating the error correction codewords, using a division-circpit, is given in
Annex

5.11 Low level encodation

Low level encoding converts the codewords into their correspondifg, symbol charactgrs (bar-space
sequerces) given that the symbol version has been selected.

Figure |7 illustrates schematically for a four-column MicroPDF417<¢symbol the position of each fata codeword
and erfor correction codeword, along with the Row Address Patterns.

LRA; dn-1 d.o CRA dns dna RRA;
LRA, dns CRA, RRA,
\\‘\
o
R\
\Q
o
N

ds. . d, d; do

L €2 €3
LRA, CRA 4 RRA..1
LRA, e, CRA, e € RRRA,

where:

LRA; is the appropriate Left Row Address Pattern for row j of this symbol version

CRA; is the appropriate Center Row Address Pattern for row j of this symbol version

RRA,; is the appropriate Right Row Address Pattern for row j of this symbol version
Shaded area = data codeword area

Unshaded area under the codeword area is for error correction codewords

Figure 7 — A MicroPDF417 symbol schematic showing the positioning of codewords
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5.11.1 Clusters

MicroPDF417 uses the cluster-based system of local row discrimination used in PDF417 in order to detect

row-to-row tra

nsitions.

In MicroPDF417, row numbers are mapped to Row Address Pattern numbers

(depending on symbol format), and then Row Address Pattern numbers are mapped to cluster numbers.

NOTE:

In PDF417, there is a direct relationship between cluster numbers and row numbers.

The set of codewords is represented in each of three clusters. Cluster numbers 0, 3 and 6 are used. The
associated bar-space sequences of the symbol characters representing each codeword in each cluster are
given in Annex A.

To encode th
characters (ba
Address Patte
shall use sym

b

b

codewords used for data and error correction characters, each row shall contajn
r-space patterns) from only one cluster. In a MicroPDF417 symbol, a row that begins\wi
n 1 shall use symbol characters from cluster 0, a row that begins with Row Address P4
pol characters from cluster 3, a row that begins with Row Address Pattern 3 shall use

characters from cluster 6, a row that begins with Row Address Pattern 4 shall use symbbol, characte

cluster 0, and
unlike PDF417

so on. The cluster sequence 0, 3, 6 repeats continually within any MicroRPDF417 sym
, this sequence may begin with either cluster 0, 3, or 6 in the first row of a/MicroPDF417

depending upon which version is selected. The cluster number K for any row, given that row’s Le

Address Patte

K= ((left f
where the Left
Tables 10a to
cluster numbe

symbol charac

As is the casqg
scans that cros

n number, can be calculated as:
Row Address Pattern number - 1) mod 3) x 3
Row Address Patterns are numbered from 1 to 52 (as defined in 5.2.5).
10c show the correspondence between Row Address Pattern numbers, row numbe
rs for all versions of MicroPDF417, and may. be-'used to determine the cluster numb

ter adjacent to any Row Address Pattern.

with PDF417, because any two adjacent rows use different clusters, the decoder car
s rows while decoding a MicroPDF417,symbol.

5.11.2 Determining the symbol matrix

The symbol m
into account th
which complet

atrix of rows and columns shall be finally determined by the procedures set out in 5.9
e limited selection of MicroPDF417 versions. These procedures provide the values of 1
bly specify which version of MicroPDF417 will be printed.

5.11.3 Determpining the values‘of the Row Address Patterns

The specific R
10 for the one

-columnsversions, Table 11 for the two-column versions, or Table 12 for the three- an

column versio

symbol
th Row
ttern 2
symbol
rs from
bol, but
symbol,
ft Row

rs, and
er of a

utilize

taking
and c,

pw Address: Patterns for each row of a given MicroPDF417 version are determined fronp Table

d four-

s., These tables group the MicroPDF417 versions into families with the same RAP rotation of
their Row AddFess Patterns. The RAP rotation is always calculated between a pair of nearest-neighboFlr Row
Address Patterns, and 1s defined as the righi-hand patiern number of the pair minus the left-hand pattern

number, or if the result is negative, then it is defined as the result plus 52. These RAP rotations are used to
identify the different MicroPDF417 families shown in Tables 10, 11 and 12.

In order to determine the Row Address Pattern numbers to be used for a given version of MicroPDF417, find
the version format (¢ x r) column in the appropriate table 10, 11 or 12. The populated entries in that column
represent the row numbers for that version. For each row, the leftmost column of the table defines the Left
Row Address Pattern to be used, and the second column indicates the cluster number applicable to that row.
The Center (if applicable) and Right Row Address Patterns are shown in the shaded leftmost column(s) within
that version’s family.

Two examples are given to demonstrate the use of the tables.
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EXAMPLE 1 For the second smallest MicroPDF417 version (1 column by 14 rows), 10 shows that:

row 1 utilizes pattern number 8 for its Left Row Address Pattern, and utilizes pattern number 8 for its Right Row Address
Pattern

row 14 of this version uses patterns 21 and 21 on the left and right, respectively;
Cluster 3 is used on the first row of this symbol, Cluster 6 on the second row, and so on.
Table 13 (an extract from Table 10) illustrates this with relevant values shown in bold type.

Table 14 shows the cluster number and the LRA and RRA for each row.

EXAMREE=2 Basedom Tabte 2, Tabtet5showsthe Tow structure of the icroPBF4t7versiorm with 4 columns by
38 rows.
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Table 10 — One Data Column MicroPDF417 Row Number Assignments

ALL Versions Rotation-0 Family Rotation-8 Family
Left | IRight| Row Numbers [IRight| Row Numbers
Rap | Cluster I pap for: RAP for:
VER.|VER.|VER. VER.|VER.|VER.
1x14 | 1x17 [ 1x20 1x11 [ 1x24 | 1x28
1 0 1 9 1
2 3 2 10 2
3 6 3 11 3
4 0 4 12 4
5 3 5 13 5
8. 8. 8. 14 I
7 0 7 15 7
8 3 8 1 16 8
9 6 9 2 17 9 1
10 0 10 3 18 10 2
1 3 1 4 19 11 3
12 6 12 5 20 4
13 0 13 6 21 5
14 3 14 7 22 6
15 6 15 8 23 7
16 0 16 9 24 8
17 3 17 10 25 9
18 6 18 1 26 10
19 0 19 12 1 27 11
20 3 20 13 2 28 12
21 6 21 14 3 29 18
22 0 22 4 30 14
23 3 23 5 31 15
24 6 24 6 32 16
25 0 25 7 33 17 1
26 3 26 8 34 18 2
27 6 27 9 35 19 3
28 0 28 10 | 36 20 4
29 3 29 11 37 21 5
30 6 30 12 ] 38 22 6
31 0 : 31 13 ] 39 23 7
32 3 . 32 14 | 40 24 8
33 6 33 15 1 41 9
34 0 34 16 | 42 10
35 3 35 17 | 43 11
36 6 36 1 18 | 44 12
37 0 37 2 19 | 45 13
38 3 38 3 20 | 46 14
39 6 39 4 47 15
40 0 40 5 48 16
41 3 41 6 49 17
42 6 42 7 50 18
43 0 43 8 51 19
17 3 17 ) 52 20
45 6 45 10 1 21
46 0 46 1 2 22
47 3 47 12 3 23
48 6 48 13 4 24
49 0 49 14 5 25
50 3 50 15 6 26
51 6 51 16 7 27
52 0 52 17 8 28
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Table 11 — Two Data Column MicroPDF417 Row Number Assignments

ALL Versions

Rotation-0 Family

Rotation-8 Family

Left Cluster [ Right Row numbers Right Row numbers
RAP H RAP for RAP for
VER.|VER.|VER.|VER. VER.|VER.|VER.
2x8 [2x14|2x17|2x20 2x11|2x23 | 2x26

1 0 1 1 9 1

2 3 2 2 10 2

3 6 3 3 11 3

4 0 4 4 12 4

5 3 5 5 13 5

8. 8 8. 8 14 8

7 0 7 7 15 7

8 3 8 8 1 16 8

9 6 9 2 17 9 1

10 0 10 3 18 | 10 2

11 3 11 4 19 | 11 3

12 6 12 5 20 4

13 0 13 6 21 5

14 3 14 7 22 6

15 6 15 8 23 7

16 0 16 9 24 8

17 3 17 10 25 9

18 6 18 11 26 10

19 0 19 12 1 27 11

20 3 20 13 2 28 12

21 6 21 14 3 29 13

22 0 22 4 30 14

23 3 23 5 31 15

24 6 24 6 32 16

25 0 25 7 33 17

26 3 26 8 34 18

27 6 27 9 35 19 1
28 0 28 10 | 36 20 2
29 3 29 11 ] 37 21 3
30 6 % 30 12 | 38 22 4
31 Q 31 13 ] 39 23 5
32 3 32 14 | 40 6
38 6 33 15 | 41 7
34 0 34 16 | 42 8
35 3 35 17 | 43 9
36 6 36 1 18 | 44 10
37 0 37 2 19 | 45 11
38 3 38 3 20 | 46 12
39 6 39 4 47 13
40 0 40 5 48 14
41 3 41 6 49 15
42 6 42 7 50 16
43 0 43 8 51 17
2z 3 2z g 52 T8
45 6 45 10 1 19
46 0 46 11 2 20
47 3 47 12 3 21
48 6 48 13 4 22
49 0 49 14 5 23
50 3 50 15 6 24
51 6 51 16 7 25
52 0 52 17 8 26
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Table 12 — Three / Four Data Column MicroPDF417 Row Number Assignments

ALL Versions Rotation-0 Family Rotation-8 Family Rotation-16 Family Rotation-24 Family
Left Cluster []Center|Right Row Numbers Center |Right|Row Numbers|Center |Right| Row Numbers JCenter |Right| Row Numbers
RAP ||l RAP | RAP for: RAP | RAP for: RAP | RAP for: RAP | RAP for:
Ver|Ver| Ver | Ver | Ver Ver Ver Ver Ver Ver Ver
cx6 [cx8|cx10|cx12|cx15 cx26 | cx32 cx20 | cx38 cx44 | 4x4

1 0 1 1 1 9 17 1 17 33 1 25 49 1 (note)

2 3 2 2 2 10 18 2 18 34 2 26 50 2

3 6 3 3 3 11 19 3 19 35 3 27 51 3

4 0 4 4 4 12 20 4 20 36 4 28 52 4

5 3 5 5 5 13 21 5 21 37 5 29 1 5

6 6 6 6 6 14 22 6 22 38 6 30 2 6

7 0 7 7 1 15 23 7 23 39 7 31 3 7

8 3 8 8 2 16 24 8 24 40 8 32 4 8

9 6 9 9 3 17 25 9 25 41 9 33 5 9

10 0 10 10 4 18 26 10 26 42 10 34 6 10

11 3 11 11 5 19 27 11 27 43 11 35 7 11

12 6 12 12 6 20 28 12 28 44 12 36 8 12

13 0 13 13 7 21 29 13 29 45 13 37 9 13

14 3 14 14 8 22 30 14 30 46 14 38 10 14

15 6 15 15 1 23 31 15 31 47 15 1 39 11 15

16 0 16 16 2 24 32 16 32 48 16 2 40 12 16

17 3 17 17 3 25 33 17 33 49 17 3 41 13 17

18 6 18 18 4 26 34 18 34 50 18 4 42 14 18

19 0 19 19 5 27 35 19 35 51 19 5 43 15 19

20 3 20 20 6 28 36 20 36 52 20 6 44 16 20

21 6 21 21 7 29 37 21 1 37 1 7 45 17 21

22 0 22 22 8 30 38 22 2 38 2 8 46 18 22

23 3 23 23 9 31 39 23 3 39 3 9 47 19 23

24 6 24 24 10 32 40 24 4 40 4 10 48 20 24

25 0 25 25 1 33 41 25 5 41 5 11 49 21 25

26 3 26 26 2 34 42 26 6 42 6 12 50 22 26

27 6 27 27 3 35 43 7 43 7 13 51 23 27

28 0 28 28 4 36 44 8 44 8 14 52 24 28

29 3 29 29 5 37, 45 9 45 9 15 1 25 29

30 6 30 30 6 38 46 10 46 10 16 2 26 30

31 0 31 31 7 39 47 11 47 11 17 3 27 31

32 3 32 32 8 40 48 12 48 12 18 4 28 32

33 6 33 33 9 41 49 13 49 13 19 5 29 33

34 0 34 34 10 42 50 14 50 14 20 6 30 34

35 3 35 35 1 43 51 15 51 15 21 7 31 35

36 6 36 36 12 44 52 16 52 16 22 8 32 36

37 0 37 37 1 45 1 17 1 17 23 9 33 37

38 3 38 38 2 46 2 18 2 18 24 10 34 38

39 6 39 39 3 47 3 19 3 19 25 11 35 39

40 0 40 40 4 48 4 20 4 20 26 12 36 40

41 3 41 41 5 49 5 21 5 21 27 13 37 41

42 6, 1 42 42 6 50 6 22 6 22 28 14 38 42

43 0 43 43 z 51 Z 23 Z 23 29 15 39 43

44 3 44 44 8 52 8 24 8 24 30 16 40 44

45 6 45 45 9 1 9 25 9 25 31 17 41

46 0 46 46 10 2 10 26 10 26 32 18 42

47 3 47 47 11 3 11 27 11 27 33 19 43 1
48 6 48 48 12 4 12 28 12 28 34 20 44 2
49 0 49 49 13 5 13 29 13 29 35 21 45 3
50 3 50 50 14 6 14 30 14 30 36 22 46 4
51 6 51 51 15 7 15 31 15 31 37 23 47

52 0 52 52 8 16 32 16 32 38 24 48

NOTE A 4 column x 4 row version is defined, but not a 3 column x 4 row version.
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Table 13 — Example of using Table 10 to define a 1x14 symbol

ALL Versions

Rotation-0 Family

Rotation-8 Family

Left Right| Row Numbers |Right| Row Numbers
Cluster
RAP RAP for: RAP for:
VER.|VER.|VER. VER.|VER.|VER.
1x14 [ 1x17 | 1x20 1x11 | 1x24 | 1x28
1 0 1 9 1
2 3 2 10 2
3 6 3 11 3
4 0 4 12 4
5 3 5 13 5
6 6 6 14 6
7 0 7 15 7
8 3 8 1 16 8
9 6 9 2 17 9 1
10 0 10 3 18 | 10 2
11 3 11 4 19 [ 11 3
12 6 12 5 20 4
13 0 13 6 21 5
14 3 14 7 6
15 6 15 8 7
16 0 16 9 8
17 3 17 | 40 9
18 6 184 11 10
19 0 19 | 12 1 11
20 3 20 | 13 2 12
21 6 21 | 14 3 13
22 0 22 4 14
23 3 23 5 15
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Table 14 — Row structure of 1x14 MicroPDF417 symbol

Row Cluster Left RAP Right
Number| | Number Number RAR
Number

1 3 8 8
2 6 9 9
3 0 10 10
4 3 11 11
5 6 12 12
6 0 13 13
7 3 14 14
3 [§] 15 15
9 0 16 16
10 3 17 17
11 6 18 18
12 0 19 19
13 3 20 20
14 6 21 21

Table 15 — Row structure of 4x38 MicroPDF417 symbol

Row Cluster Left RAP Center Right
RAP RAP
number| | number number
number | number
1 6 15 31 47
2 0 16 32 48
3 3 17 33 49
4 6 18 34 50
5 0 19 35 51
6 3 20 36 52
7 6 k| 21 37 1
8 0 22 38 2
N
37 6 51 15 31
38 0 52 16 32

5.11.4 Row encoding

In each row, the Row Address Patterns are determined from Tables 10 to 12. The PDF417 symbol characters
representing data and/or error correction codewords within each row shall conform with the cluster number
that is also determined from Tables 10 to 12.

The symbol shall be encoded row by row, taking ¢ (the number of data columns) codewords into each row,
commencing with the most significant data codeword and ending with the final error correction codewords.

5.12 Printing Row Address Patterns

MicroPDF417 does not have a truncated form. Unlike PDF417, which has an option to omit row indicators,
MicroPDF417 must be printed with all specified Row Address Patterns.
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5.13 Structured Append

Structured Append provides a mechanism for the data in a file to be split into blocks and be represented in more
than one MicroPDF417 symbol. This mechanism is identical to the Macro PDF417 method defined in the
PDF417 specification (ISO/IEC 15438) and is similar to the Structured Append feature of other symbologies.

Each Structured Append symbol shall contain additional control information to enable the original data file to be
properly reconstructed, irrespective of the sequence in which the individual MicroPDF417 symbols are scanned
and decoded.

Up to 99 999 individual MicroPDF417 symbols may be used to encode data in Structured Append.

The fir:
codew:
specia
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terming
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prd defined in 5.2.4.1; the first codeword of the second and subsequent symbols _does
interpretation but rather is the first codeword representing source data in these symbols
cedures for Structured Append are given in Annex H.

Compaction modes and Structured Append

ructured Append Control Block has a predefined encoding method;” so codeword 9
tion of any compaction mode sequence in the body of the symbol: " The Segment Inde
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oth use the Text Compaction mode, the Alpha sub-modéds reset when codeword 923 is ern
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red Append set of symbols. Any ECI invoked shall apply until the end of the encode

r ECl is encountered. Thus, the interpretation of the ECI may straddle two or more symbols

Ul interpretation(s) in the body of the data codeword stream do not extend into the Stru
Block although they resume automatically at the beginning of the following symbol. The
interpreted using the default(tECI (000003), unless ECI escape sequences are explicitly
| field in the Control Block; the effect of any such ECI is automatically terminated at the en
appears.

When implemented as GLIs according to early PDF417 specifications (e.g. those published |
fope), encodatign‘implies a reset to GLI 0 (equivalent to ECI 000000) at the start of each symbol]
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5.14 l|.lser guidelines

5.14.1

Human readable interpretation

MicroPDF417 symbols are capable of encoding large amounts of data, which means that a human readable
interpretation of the data characters may not be practical. As an alternative, descriptive text, rather than literal
text, may accompany the symbol. The message may be printed anywhere in the area surrounding the symbol,
but should not interfere with the symbol itself nor the quiet zones. Font and character size are not specified by
this standard, but may be by application standards.

5.14.2 Autodiscrimination capability

MicroPDF417 can be used in an autodiscrimination environment with a number of other symbologies (see
Annex S).
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5.14.3 User-defined application parameters

Application standards shall define parameters of MicroPDF417 symbols specified in this standard as variable, as
follows:

5.14.3.1 Symbology and dimensional characteristics
Application standards shall specify the following data, symbology and dimensional parameters:

— The selection and use of Extended Channel Interpretations, if required, to extend data encodation beyond
the default interpretations of the basic modes.

— The volume of data in the symbol, which may be fixed, variable or variable up to a defined maximum.
— Range of X-dimension.
— Range of [Y-dimension.

— Symbol parameters: the range of permissible aspect ratios and/or whether symbol width or height has a
maximumy|size.

— Optionally}, the selection of the symbol version.

NOTE Addjtional factors which should be taken into consideration when specifying MicroPDF417 applications are
given in Annexeg O and S.

5.14.3.2 Test specification

The parameters for the evaluation of symbols (see 5.14.4)-shall be defined by specifying a quality grade in
accordance with ISO/IEC 15415 in the application standard:

This grade is ekpressed in the form:
grade / aperture f.peak response wavelength

The following gxample illustrates the types-of value which need to be expressed:

1,5/10/660
where: 1,5 is the-overall symbol quality grade
10 is the measuring aperture reference number (approximately in thousandths of an inch;

in this example 0,25mm diameter)

660 is the peak response wavelength in nanometers

NOTE: ISO/IEC 15415 gives guidance on selection of grading parameters in application specifications. The values
appropriate for the application shall be defined in the application standard.

5.14.4 MicroPDF417 symbol quality

The symbol quality of MicroPDF417 symbols shall be assessed in accordance with ISO/IEC 15415 for multi-
row symbols with cross-row scanning capability. Annex | gives specific guidance for the application of
ISO/IEC 15415 to MicroPDF417.
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Separation of multiple symbols

Multiple MicroPDF417 symbols should have sufficient separation to ensure that they do not appear

simulta

neously in the scanner’s field of view.

5.15 Reference decode algorithm

The reference decode algorithm for MicroPDF417 is defined in Annex J of this document.
decode algorithm is the basis for print quality assessment according to ISO/IEC 15415.

5.16 Error detection and error correction procedure

This reference

As pari

within the error correction capacity of the symbol. This can be done by using the procedure(setoy

5.17 Transmitted data

5.17.1

All data codewords shall be translated into user data and transmitted-as 8-bit bytes, whethg

encodsd

switchipg codewords, pad codewords and error correction codewords ‘shall not be transmitted.

5.17.2

In systems where ECls are supported, a symbology identifier prefix shall be used with every tra
5.17.5 pnd Annex L). Structured Append Control Blocks’(if transmitted) shall be treated as part

of escd

Three ¢odewords (925, 926 and 927) signal theiencodation of an ECI value and are decoded as

follows

1.

of the decode procedure, it is possible to reconstruct the symbol for erasures and-sut

Transmitted data in the basic (default) interpretation

d in Text Compaction, Byte Compaction or Numeric Compaction-mode. Row Address

Transmission protocol for Extended Channel Interpretation (ECI)

pe sequences which operate in conjunction with the ECI transmission protocol (see 5.17.3

If the ECI sequence begins with codeword 927:

or backslash, in-the default encodation.

b. The next-codeword is converted into a 6-digit value, by placing leading ze
codeward. The 6-digit value is transmitted as the six corresponding byte values
to5%:

EXAMPLE:

stitution errors
t in Annex K.

br this data be
Patterns, mode

nsmission (see
of a control set
and Annex H).

byte values as

a. Codeword 927 is transmitted as the escape character 92, which represents revgrse solidus (\),

ros before the
n the range 48

Symbol encodes: [927] [123]

2.

Data transmission (byte): 92, 48, 48, 48, 49, 50, 51
ASCII interpretation: \000123
If the ECI sequence begins with codeword 926:
a. Codeword 926 is transmitted as escape character 92.

b. The next two codewords are converted into a 6-digit value, with leading zeros if
the following formula:

([1st codeword] + 1) x 900 + [2nd codeword]
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The 6-digit value is transmitted as the six corresponding byte values in the range 48 to 57.

EXAMPLE:

Symbol encodes: [926] [136] [156]
Data transmission (byte): 92, 49, 50, 51, 52, 53, 54

ASCI! interpretation: \123456

3. If the ECI sequence begins with codeword 925:

a.| Codeword 925 is transmitted as escape character 92.
b.| The next codeword is converted into a 6-digit value by adding the value 810 900 to it. |The 6-
digit value is transmitted as the six corresponding byte values in the range 48 t0:57.
EXAMPLE:

The procedure

If the first codgdword d,,. 1 of a MicroPDF417 codeword stream.has a value between 0 and 899 inclusive

shall be inter

001799 inclusive by adding 900 to the value of the codeword and prefixing it with three or two leading

In this case, t

on which protgcol the decoder is programmed to use. If using the ECI protocol, the decoder shall t

seven bytes consisting of a “\” (ASCII 92), followed by the 6-digit ECI value. If using the GLI protocol|i

transmit twelvg bytes in the format of
\926\0p0\nnn

where nnn is the 3-digit representation of the first codeword.

Symbol encodes: [925] [456]
Data transmission (byte): 92, 56, 49, 49, 51, 53, 54
ASCI! interpretation: \811356

is repeated for each occurrence of an Extended Channel Interpretation (ECI) sequence.

reted by the MicroPDF417 decoder as a lransformation ECI value between 00090

then it
0 and
Zeros.

decoder shall transmit either an ECI escape sequence or a GLI escape sequence, degending

ansmit

t shall

NOTE: this spgcial interpretation_applies only at the start of a MicroPDF417 codeword stream; thus, no|special

interpretation is
symbols.

applied to d,«-0f the second or subsequent symbols of a Structured Append sequence of MicroP

DF417

Application soffware recognising the 7-byte escape sequence of 92 followed by six bytes (each in the rgnge 48

to 57) should intetpret all subsequent characters until the end of the encoded data, or until another single p

is encountered

yte 92

If the reverse solidus, or other character represented by byte 92, needs to be used as encoded data,
transmission shall be as follows. Whenever byte 92 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: AWBW\C

50
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5.17.3 Transmitted data for Structured Append

The protocol for transmitted data for Structured Append is included in Annex H.6.

5.17.4 Transmission of reserved codewords using the ECI protocol

When operating under the ECI transmission protocol, MicroPDF417 decoders should transmit a reserved
codeword escape sequence of six bytes (interpreted as \CnnnC'), representing an escape character (92)
followed by ‘C' (67), three digits which represent the decimal value of the reserved codeword, followed by
another ‘C', which terminates the escape sequence in a symbology-independent manner. The data codewords
which follow the reserved codeword are not interpreted by the decoder according to any compaction mode, but

instead

are transmitted as a series of escape sequences representing the codewords using th

e same 6-byte

escape
until on

Codew

codew@rd stream while in this process of sending escaped uninterpreted codewords.

sequence defined earlier in this paragraph. All remaining data codewords are transmitted
e of the following is reached:

the end of the encoded data in the symbol
a latch to a recognised compaction mode
a Structured Append Control Block function codeword (928, 923, orQ922)

prd 913 (byte shift) is only permitted from Text Compaction mede, and thus shall not

in this manner,

be part of the

NQTE: This protocol can properly transmit the message syntax-0f‘any reserved codeword whose futufe definition is to
provide either a signalling function or to represent a new compaction mode.
5.17.5|Symbology identifier
Once the structure of the data (in terms of Structured Append, ECI, etc.) has been identified, the appropriate
symbology identifier should be added as a preamble to the transmitted data by the decoder. Sge Annex L for
the symbology identifiers which apply to MicktoPDF417. See also 5.4.1.5 for options in the case of Code 128
emulatjon.

5.17.6

The int

Transmission using olderprotocols

roduction of the Extended Channel Interpretation system, common to a number of symbo

an img
identic

act on pre-existing~symbologies including PDF417. The basic encoding and decodin
| in this standard with those in the 1994 versions of PDF417 published by AIM Europe

ogies, has had
hj rules remain
and AIM USA.

Transnpission for botiiECls and Structured Append is different in format, but conveys equivalent information.

All MigroPDF417)decoding equipment and software should conform with this standard. How
equipment conforming with the earlier standard will still be in existence for a number of years. Th

Micro
capabl

F417 can be used transparently in existing PDF417 applications, where appropriate,

ever, PDF417
crefore, so that
MicroPDF417-

redders should be configurable to support either the GLI or the ECI protocol. Annex M d

bfines the rules

which shall be followed when using decoding equipment and software not capable of being compliant with the
current ECI and Structured Append protocols. In this way, old and new decoding equipment can continue to co-

exist.
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Annex A
(normative)

Encoding/decoding table of PDF417 symbol character bar-space

sequences

The table on the subsequent pages of this Annex gives the value of each codeword and the bar-space sequence
for symbol characters in clusters 0, 3 and 6. The table is also included on the companion diskette which forms

part of this Intefnational Standard, as an aid to implementation.
The values e |used in the decoding phase can be derived from the bar-space sequence by the fgllowing
equation:
€ =X+ Xj+q
where x; is|the width in modules of the i-th element in the sequence
Bar-space sequence Bar-space sequence
Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Clupter 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBFBSBS
0 31111136 | 51111125 | 21111155 19 21112334 | 31112315 | 211)2361
1 41111144 | 61111133 | 31111163 20 11112425 | 41112323 | 6112411
2 51111152 | 41111216 | 11111246 21 11113136 | 51112331 | 11112452
3 31111235 | 51111224 | 21111254 22 21113144 | 31112414 | 511)3114
4 41111243 | 61111232 | 31114262 23 31113152 | 41112422 | 611)13122
5 51111251 | 41111315 |\120111345 24 11113235 | 31112513 | 111]3163
6 21111326 | 51111323 21111353 25 21113243 | 41112521 | 51103213
7 31111334 | 61113331 | 31111361 26 31113251 | 31112612 | 61103221
8 21111425/)21111414 | 11111444 27 11113334 | 31113125 | 11113262
9 111115067 51111422 | 21111452 28 21113342 | 41113133 | 511]3312
10 21041524 | 41111513 | 11111543 29 11114144 | 51113141 | 111]3361
11 11111615 | 51111521 | 61112114 30 21114152 | 21113216 | 51113411
12 21112136 | 41111612 | 11112155 31 11114243 | 31113224 | 41114114
13 31112144 | 41112125 | 21112163 32 21114251 | 41113232 | 51114122
14 41112152 | 51112133 | 61112213 33 11115152 | 21113315 | 41114213
15 21112235 | 61112141 | 11112254 34 51116111 | 31113323 | 51114221
16 31112243 | 31112216 | 21112262 35 31121135 | 41113331 | 41114312
17 41112251 | 41112224 | 61112312 36 41121143 | 21113414 | 41114411
18 11112326 | 51112232 | 11112353 37 51121151 | 31113422 | 31115114
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

38 21121226 21113513 41115122 70 11124341 51121223 11123162
39 31121234 31113521 31115213 71 21131126 61121231 51123212
40 41121242 21113612 41115221 72 31131134 41121314 11123261
41 21121328 21114128 311185312 73 41131142 01121322 51123311
ap 31121333 31114133 31115411 74 21131225 4112147 41124113
4B 11121416 41114141 21116114 75 31131233 5121421 51124121
an 21121424 11114216 31116122 76 41131241 4112151% 41124212
4b 31121432 21114224 21116213 77 11131316 41121611 41124311
4p 11121515 | 31114232 | 31116221 78 21131324 | 31122116 | 31125113
4 21121523 | 11114315 | 21116312 79 31131332 | 41122124 | 41125121
4B 11121614 | 21114323 | 11121146 84 11131415 | 5112213% | 31125212
4p 21122135 | 31114331 | 21121154 81 21131423 | 3112221 | 31125311
5p 31122143 | 11114414 | 31121162 82 11131514 | 4112222 21126113
51 41122151 | 21114422 | 11121245 83 11131613 | 51122231 | 31126121
5p 11122226 | 11114513 | 21121253 84 11132126 | 3112231f | 21126212
5B 21122234 | 21114521 | 3113%261 85 21132134 | 4112232% | 21126311
54 31122242 | 11115125 [%11121344 86 31132142 | 3112241 11131145
5p 11122325 | 21115188/ | 21121352 87 11132225 | 41122421 | 21131153
5p 21122333 | 31115141 | 11121443 88 21132233 | 3112251% | 31131161
5f 31122341(| Y¥1115224 | 21121451 89 31132241 | 3112261] | 11131244
5B 11122424 21115232 11121542 90 11132324 2112311¢ 21131252
5p 21122432 11115323 61122113 91 21132332 31123124 11131343
op 11123135 21115331 11122154 92 11132423 4112313% 21131351
oL 21123143 11115422 21122162 93 11132522 2112321p 11131442
62 31123151 11116133 61122212 94 11133134 31123223 11131541
63 11123234 21116141 11122253 95 21133142 41123231 61132112
64 21123242 11116232 21122261 96 11133233 21123314 11132153
65 11123333 11116331 61122311 97 21133241 31123322 21132161
66 21123341 41121116 11122352 98 11133332 21123413 61132211
67 11124143 51121124 11122451 99 11134142 31123421 11132252
68 21124151 61121132 51123113 100 21141125 21123512 11132351
69 11124242 41121215 61123121 101 31141133 21123611 51133112
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Bar-space sequence Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

102 41141141 11124116 11133161 134 11151512 41132222 32111261
103 11141216 21124124 51133211 135 11152124 31132313 12111344
104 21141224 31124132 41134112 136 11152223 41132321 22111352
105 31141232 11124218 411342171 137 11182322 31132412 12111443
106 11141315 21124223 31135112 138 11161115 31132511 297111451
107 21141323 31124231 31135211 139 31161131 21133115 12111542
108 31141331 11124314 21136112 140 21161222 31¥33%23 62112113
109 11141414 21124322 21136211 141 21161321 417133131 12112154
110 21141422 | 11124413 | 11141144 142 11161514/ 21133214 | 2212162
111 11141513 | 21124421 | 21141152 143 32031135 | 31133222 | 621]2212
112 21141521 | 11124512 | 11141243 144 42111143 | 21133313 | 12112253
113 11142125 | 11125124 | 21141251 145 52111151 | 31133321 | 221]2261
114 21142133 | 21125132 | 11141342 146 22111226 | 21133412 | 62112311
115 31142141 | 11125223 | 11141441 147 32111234 | 21133511 | 121]2352
116 11142224 | 21125231 | 61142111 148 42111242 | 11134115 | 121]2451
117 21142232 | 11125322 | 11142152 149 22111325 | 21134123 | 52113113
118 11142323 | 11125421 | 11142257 150 32111333 | 31134131 | 62113121
119 21142331 | 11126132 | 54443111 151 42111341 | 11134214 | 12113162
120 11142422 | 11126231 {.41144111 152 12111416 | 21134222 | 52113212
121 11142521 | 41131115 | 31145111 153 22111424 | 11134313 | 12113261
122 21143141 5131123 11151143 154 12111515 21134321 52113311
123 111433371 61131131 21151151 155 22112135 11134412 42114113
124 1115116 41131214 11151242 156 32112143 11134511 52114121
125 2151124 51131222 11151341 157 42112151 11135123 42114212
126 31151132 41131313 11152151 158 12112226 21135131 42114311
127 11151215 51131321 11161142 159 22112234 11135222 32115113
128 21151223 41131412 11161241 160 32112242 11135321 42115121
129 31151231 41131511 12111146 161 12112325 11136131 32115212
130 11151314 31132115 22111154 162 22112333 41141114 32115311
131 21151322 41132123 32111162 163 12112424 51141122 22116113
132 11151413 51132131 12111245 164 12112523 41141213 32116121
133 21151421 31132214 22111253 165 12113135 51141221 22116212
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

166 22113143 | 41141312 | 22116311 198 31212233 | 21153212 | 61213112
167 32113151 | 41141411 | 21211145 199 41212241 | 21153311 | 62122211
168 12113234 | 31142114 | 31211153 200 11212316 | 11154113 | 11213153
169 22113242 41142122 41211161 201 12121418 21185412 12122252
170 12113333 | 31142213 | 11211236 202 22121423 | 1115421} | 61213211
171 12113432 | 41142221 | 21211244 203 32121431 |~11¥5431] | 11213252
172 12114143 | 31142312 | 31211252 204 11212475, [/4116111% | 12122351
113 22114151 | 31142411 | 11211335 205 21212423 | 4116121] | 11213351
174 12114242 | 21143114 | 21211343 206 14212514 | 3116211p | 52123112
115 12115151 | 31143122 | 31211351 207 12122126 | 31162211 | 12123161
116 31211126 | 21143213 | 11211434 208 22122134 | 2116311p | 51214112
117 41211134 | 31143221 | 21211442 209 32122142 | 21163211 | 52123211
118 51211142 | 21143312 | 11211533 210 11213126 | 42111116 | 11214161
119 31211225 | 21143411 | 21211541 211 12122225 | 52111124 | 51214211
140 41211233 | 11144114 | 11211632 212 22122233 | 6211113p | 42124112
191 51211241 | 21144122 | 1212%145 213 32122241 | 4211121f | 41215112
1942 21211316 | 11144213 [%22121153 214 11213225 | 5211122 42124211
143 31211324 | 2114422% | 32121161 215 21213233 | 6211123] | 41215211
144 41211332 | 11744312 | 11212145 216 31213241 | 42111314§ | 32125112
195 21211415(| Y'1144411 | 12121244 217 11213324 | 5211132p | 31216112
146 31211%23 | 11145122 | 22121252 218 12122423 | 4211141 32125211
147 41991431 | 11145221 | 11212244 219 11213423 | 5211142] | 31216211
148 21211514 | 41151113 | 21212252 220 12123134 | 4211151p | 22126112
149 31211522 | 51151121 | 22121351 221 22123142 | 4211161] | 22126211
190 22121126 | 41151212 | 11212343 222 11214134 | 32112116 | 11221136
191 32121134 | 41151311 | 12121442 223 12123233 | 42112124 | 21221144
192 42121142 | 31152113 | 11212442 224 22123241 | 52112132 | 31221152
193 21212126 | 41152121 | 12121541 225 11214233 | 32112215 | 11221235
194 22121225 | 31152212 | 11212541 226 21214241 | 42112223 | 21221243
195 32121233 | 31152311 | 62122112 227 11214332 | 52112231 | 31221251
196 42121241 | 21153113 | 12122153 228 12124142 | 32112314 | 11221334
197 21212225 | 31153121 | 22122161 229 11215142 | 42112322 | 21221342
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Bar-space sequence Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

230 12124241 32112413 11221433 262 12132125 12115421 11231333
231 11215241 42112421 21221441 263 22132133 12116132 21231341
232 31221125 32112512 11221532 264 32132141 12116231 11231432
233 41227133 | 32112611 11221631 265 11223125 | 512771115 | 11231531
234 51221141 22113116 12131144 266 12132224 61211123 12101143
235 21221216 32113124 22131152 267 22132232 11211164 22141151
236 31221224 42113132 11222144 268 11223224 51211214 112B2143
237 41221232 22113215 12131243 269 21223232 6211222 12141242
238 21221315 | 32113223 | 22131251 270 22132331/ 11211263 | 112B2242
239 31221323 | 42113231 | 11222243 271 11223323 | 51211313 | 12141341
240 41221331 | 22113314 | 21222251 272 12132422 | 61211321 | 112B2341
241 21221414 | 32113322 | 11222342 273 12132521 | 11211362 | 12142151
242 31221422 | 22113413 | 12131441 274 12133133 | 51211412 | 112B3151
243 21221513 | 32113421 | 11222441 275 22133141 | 51211511 | 11241134
244 21221612 | 22113512 | 62132111 276 11224133 | 42121115 | 21241142
245 22131125 | 22113611 | 12132152 277 12133232 | 52121123 | 11241233
246 32131133 | 12114116 | 61223%1% 278 11224232 | 62121131 | 21241241
247 42131141 | 22114124 | 19223152 279 12133331 | 41212115 | 11241332
248 21222125 | 32114132 {.12132251 280 11224331 | 42121214 | 11241431
249 22131224 | 12114215 | 11223251 281 11225141 | 61212131 | 12151142
250 32131232 22114223 52133111 282 21231116 41212214 11242142
251 11222216 32114231 51224111 283 31231124 51212222 121p1241
252 12131315 12114314 42134111 284 41231132 52121321 11242241
253 3W222232 22114322 41225111 285 21231215 41212313 112p1133
254 32131331 12114413 32135111 286 31231223 42121412 21251141
255 11222315 22114421 31226111 287 41231231 41212412 11251232
256 12131414 12114512 22136111 288 21231314 42121511 11251331
257 22131422 12115124 11231135 289 31231322 41212511 12161141
258 11222414 22115132 21231143 290 21231413 32122115 11252141
259 21222422 12115223 31231151 291 31231421 42122123 11261132
260 22131521 22115231 11231234 292 21231512 52122131 11261231
261 12131612 12115322 21231242 293 21231611 31213115 13111145
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

294 12141116 | 32122214 | 23111153 326 31241222 | 22124321 | 22211441
295 22141124 | 42122222 | 33111161 327 21241313 | 11215313 | 12211532
296 32141132 | 31213214 | 13111244 328 31241321 | 12124412 | 12211631
297 11232116 41213222 23111282 329 21241412 112185412 13121144
298 12141215 | 42122321 | 13111343 330 21241511 | 12124971 | 23121152
299 22141223 | 31213313 | 23111351 331 12151115 |[~1202512 12212144
3do 32141231 | 32122412 | 13111442 332 22151123 |2212513] | 13121243
3q1 11232215 | 31213412 | 13111541 333 32151131 | 1121612 23121251
3(2 21232223 | 32122511 | 63112112 334 11242115 | 1212522% | 12212243
343 31232231 | 31213511 | 13112153 335 12151214 | 1121622% | 22212251
3q4 11232314 | 22123115 | 23112161 336 22151222 | 12125321 | 12212342
3(5 12141413 | 32123123 | 63112211 337 11242214 | 11216321 | 13121441
3(q6 22141421 | 42123131 | 13112252 338 21242222 | 12126131 | 12212441
37 11232413 | 21214115 | 13112351 339 22151321 | 51221114 | 63122111
3(s 21232421 | 22123214 | 53113112 340 11242313 | 6122112p | 13122152
3¢9 11232512 | 32123222 | 13133161 341 12151412 | 1122116 62213111
31fo 12142124 | 21214214 [%53113211 342 11242412 | 5122121 12213152
311 22142132 | 31214229 | 43114112 343 12151511 | 61221221 | 13122251
312 11233124 | 32123321 | 43114211 344 12152123 | 1122126% | 12213251
313 12142223(] 21214313 | 33115112 345 11243123 | 5122131% | 53123111
314 22142931 | 22123412 | 33115211 346 11243222 | 11221361 | 52214111
315 ¥T9383223 | 21214412 | 23116112 347 11243321 | 51221411 | 43124111
316 21233231 | 22123511 | 23116211 348 31251122 | 42131114 | 42215111
317 11233322 [ 21214511 | 12211136 349 31251221 | 5213112% | 33125111
318 12142421 | 12124115 | 22211144 350 21251411 | 41222114 | 32216111
319 11233421 | 22124123 | 32211152 351 22161122 | 42131213 | 23126111
320 11234132 | 32124131 | 12211235 352 12161213 | 52131221 | 21311135
321 11234231 | 11215115 | 22211243 353 11252213 | 41222213 | 31311143
322 21241115 | 12124214 | 32211251 354 11252312 | 51222221 | 41311151
323 31241123 | 22124222 | 12211334 355 11252411 | 41222312 | 11311226
324 41241131 | 11215214 | 22211342 356 23111126 | 42131411 | 21311234
325 21241214 | 21215222 | 12211433 357 33111134 | 41222411 | 31311242
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

358 43111142 32132114 11311325 390 42211232 12135221 13132151
359 23111225 42132122 21311333 391 22211315 11226221 12223151
360 33111233 31223114 31311341 392 32211323 51231113 11314151
361 13111316 321322113 11311424 2013 42271331 61231121 11321126
362 23111324 42132221 21311432 394 22211414 11231162 213p1134
363 33111332 31223213 11311523 395 32211422 51231212 313p1142
364 13111415 41223221 21311531 396 22211513 11231261 113p1225
365 23111423 31223312 11311622 397 32211521 51231311 213p1233
366 13111514 | 32132411 | 12221135 398 23121195/ 42141113 | 313p1241
367 13111613 | 31223411 | 22221143 399 33C21133 | 52141121 | 113p1324
368 13112126 | 22133114 | 32221151 400 43121141 | 41232113 | 213p1332
369 23112134 | 32133122 | 11312135 401 22212125 | 51232121 | 113p1423
370 33112142 | 21224114 | 12221234 402 23121224 | 41232212 | 213p1431
371 13112225 | 22133213 | 22221242 403 33121232 | 42141311 | 113p1522
372 23112233 | 32133221 | 11312234 404 12212216 | 41232311 | 113p1621
373 33112241 | 21224213 | 21312242 405 13121315 | 32142113 | 122B1134
374 13112324 | 31224221 | 22221347 406 32212232 | 42142121 | 222B1142
375 23112332 | 21224312 | 118¥2333 407 33121331 | 31233113 | 113p2134
376 13112423 | 22133411 {.12221432 408 12212315 | 32142212 | 122B1233
377 13112522 | 21224411 | 11312432 409 22212323 | 31233212 | 222B1241
378 13113134 12134114 12221531 410 23121422 32142311 113p2233
379 23113142 22134122 11312531 411 12212414 31233311 213p2241
380 13113233 11225114 13131143 412 13121513 22143113 113p2332
381 23113241 12134213 23131151 413 12212513 32143121 122B1431
382 13113332 22134221 12222143 414 13122125 21234113 11322431
383 13114142 11225213 13131242 415 23122133 31234121 13141142
384 13114241 21225221 11313143 416 33122141 21234212 12232142
385 32211125 11225312 12222242 417 12213125 22143311 13141241
386 42211133 12134411 13131341 418 13122224 21234311 11323142
387 52211141 11225411 11313242 419 32213141 12144113 12232241
388 22211216 12135122 12222341 420 12213224 22144121 11323241
389 32211224 11226122 11313341 421 22213232 11235113 11331125
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

422 23122331 12144212 21331133 454 41312231 43111115 12261131
423 12213323 11235212 31331141 455 21312314 53111123 11352131
424 13122422 12144311 11331224 456 22221413 63111131 11361122
428 12213422 | 11235311 21331232 457 320221421 43111214 | 11361221
46 13123133 12145121 11331323 458 21312413 53111%2% 14111144
437 23123141 11236121 21331331 459 31312421 4311131 24111152
478 12214133 51241112 11331422 460 222216Y1 53111321 14111243
429 13123232 11241161 11331521 461 13131¥16 4311141% 24111251
440 12214232 | 51241211 | 12241133 462 23131124 | 43111511 | 14111342
441 13123331 | 42151112 | 22241141 463 33131132 | 3311211 | 14111441
442 13124141 | 41242112 | 11332133 464 12222116 | 4311212 14112152
433 12215141 | 42151211 | 12241232 465 13131215 | 53112131 | 14112251
444 31311116 | 41242211 | 11332232 466 23131223 | 33112214 | 54113111
435 41311124 | 32152112 | 12241331 467 33131231 | 4311222% | 44114111
436 51311132 | 31243112 | 11332331 468 11313116 | 3311231 34115111
447 31311215 | 32152211 | 1315%141 469 12222215 | 43112321 | 24116111
43s 41311223 | 31243211 [*12242141 470 22222223 | 3311241% | 13211135
449 51311231 | 22153132/ | 11333141 471 32222231 | 33112511 | 23211143
440 31311314 | 21244112 | 11341124 472 11313215 | 2311311f | 33211151
441 41311322(] Y2153211 | 21341132 473 21313223 | 3311312 13211234
442 31311413 21244211 11341223 474 31313231 43113131 23211242
443 41311421 12154112 21341231 475 23131421 23113214 13211333
444 31311512 11245112 11341322 476 11313314 3311322% 23211341
445 22221116 12154211 11341421 477 12222413 2311331 13211432
446 32221124 11245211 12251132 478 22222421 33113321 13211531
447 42221132 51251111 11342132 479 11313413 23113412 14121143
448 21312116 42161111 12251231 480 13131611 23113511 24121151
449 22221215 41252111 11342231 481 13132124 13114115 13212143
450 41312132 32162111 11351123 482 23132132 23114123 14121242
451 42221231 31253111 21351131 483 12223124 33114131 13212242
452 21312215 22163111 11351222 484 13132223 13114214 14121341
453 31312223 21254111 11351321 485 23132231 23114222 13212341
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

486 11314124 | 13114313 | 14122151 518 21322412 | 43122221 | 41411141
487 12223223 | 23114321 | 13213151 519 22231511 | 32213213 | 11411216
488 22223231 | 13114412 | 12311126 520 21322511 | 42213221 | 21411224
489 113142273 131148571 22311134 521 131471118 32213312 31411232
490 21314231 | 13115123 | 32311142 522 23141123 | 33122411 | (Q14)1315
491 13132421 | 23115131 | 12311225 523 33141131 | 32213411 Y 214)1323
492 12223421 | 13115222 | 22311233 524 12232115 | 23Y23Y¥14 | 314]1331
493 13133132 | 13115321 | 32311241 525 13141214 ,f 33123122 | 114]1414
494 12224132 | 13116131 | 12311324 526 2314122%/| 22214114 | 21411422
495 13133231 | 52211114 | 22311332 527 11323115 | 23123213 | 1141513
496 11315132 | 62211122 | 12311423 528 12232214 | 33123221 | 214]1521
497 12224231 | 12211163 | 22311431 529 22232222 | 22214213 | 114]1612
498 31321115 | 52211213 | 12311522 530 23141321 | 32214221 | 123p1125
499 41321123 | 62211221 | 12311621 531 11323214 | 22214312 | 223p1133
500 51321131 | 12211262 | 13221134 532 21323222 | 23123411 | 323p1141
501 31321214 | 52211312 | 23221142 533 13141412 | 22214411 | 114]2125
502 41321222 | 12211361 | 12312134 534 11323313 | 13124114 | 123p1224
503 31321313 | 52211411 | 18221233 535 12232412 | 23124122 | 223p1232
504 41321321 | 43121114 {.23221241 536 13141511 | 12215114 | 114]2224
505 31321412 | 531211%2 | 12312233 537 12232511 | 13124213 | 214]2232
506 31321511 | 49212114 | 13221332 538 13142123 | 23124221 | 223p1331
507 22231115\ 43121213 | 12312332 539 23142131 | 12215213 | 11412323
508 32231123 | 53121221 | 13221431 540 12233123 | 22215221 | 123p1422
509 42241131 | 42212213 | 12312431 541 13142222 | 12215312 | 1142422
510 21322115 | 52212221 | 14131142 542 11324123 | 13124411 | 12321521
511 22231214 | 42212312 | 13222142 543 12233222 | 12215411 | 11412521
512 41322131 | 43121411 | 14131241 544 13142321 | 13125122 | 13231133
513 21322214 | 42212411 | 12313142 545 11324222 | 12216122 | 23231141
514 31322222 | 33122114 | 13222241 546 12233321 | 13125221 | 12322133
515 32231321 | 43122122 | 12313241 547 13143131 | 12216221 | 13231232
516 21322313 | 32213114 | 21411125 548 11325131 | 61311113 | 11413133
517 22231412 | 33122213 | 31411133 549 31331114 | 11311154 | 12322232
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Bar-space sequence Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

550 41331122 21311162 13231331 582 41341121 31314113 13241231
551 31331213 61311212 11413232 583 31341311 32223212 11423132
552 41331221 11311253 12322331 584 32251121 33132311 12332231
553 313371312 | 21311261 11413331 585 22251212 | 31314212 | 11423231
534 31331411 61311311 14141141 586 22251311 322238711 11431115
595 22241114 11311352 13232141 587 13161113 31814311 21431123
596 32241122 11311451 12323141 588 122521713 2313311 31431131
537 21332114 52221113 11414141 589 11343113 33133121 11431214
548 22241213 | 62221121 | 11421116 590 13161311 | 2222411 21431222
549 32241221 | 12221162 | 21421124 591 12252311 | 2313321% | 11431313
540 21332213 | 51312113 | 31421132 592 24111125 | 2131511 21431321
541 31332221 | 61312121 | 11421215 593 14111216 | 2222421p | 11431412
542 21332312 | 11312162 | 21421223 594 24111224 | 23133311 | 11431511
543 22241411 | 12221261 | 31421231 595 14111315 | 2131521% | 12341123
544 21332411 | 51312212 | 11421314 596 24111323 | 22224311 | 22341131
545 13151114 | 52221311 | 2143%322 597 34111331 | 2131531] | 11432123
546 23151122 | 11312261 [%11421413 598 14111414 | 1313411 12341222
547 12242114 | 5131283% | 21421421 599 24111422 | 2313412] | 11432222
54s 13151213 | 43131113 | 11421512 600 14111513 | 1222511 12341321
549 23151221(] v3131121 | 11421611 601 24111521 | 1313421% | 11432321
570 11333114 42222113 12331124 602 14112125 1131611 13251131
5711 2242213 43131212 22331132 603 24112133 1222521% 12342131
572 22242221 41313113 11422124 604 34112141 13134311 11433131
5713 11333213 51313121 12331223 605 14112224 1131621% 11441114
574 21333221 43131311 22331231 606 24112232 12225311 21441122
575 13151411 41313212 11422223 607 14112323 11316311 11441213
576 11333312 42222311 21422231 608 24112331 13135121 21441221
577 12242411 41313311 11422322 609 14112422 12226121 11441312
578 11333411 33132113 12331421 610 14112521 61321112 11441411
579 12243122 43132121 11422421 611 14113133 11321153 12351122
580 11334122 32223113 13241132 612 24113141 21321161 11442122
581 11334221 33132212 12332132 613 14113232 61321211 12351221
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

614 14113331 | 11321252 | 11442221 646 24122231 | 61331111 | 24221141
615 14114141 | 11321351 | 11451113 647 13213223 | 11331152 | 13312133
616 23211116 | 52231112 | 21451121 648 23213231 | 11331251 | 14221232
617 33271124 | 12231141 11451212 649 13213322 | 52241111 13312232
618 43211132 | 51322112 | 11451311 650 14122421 | 51332111 [(1¥2p1331
619 23211215 | 52231211 | 12361121 651 14123132 | 4315113141 Wf 133]2331
620 33211223 | 11322161 | 11452121 652 13214132 | 42242Y11 | 151B1141
621 23211314 | 51322211 | 15111143 653 14123231, 4¥333111 | 142p2141
622 33211322 | 43141112 | 25111151 654 13214231/ 33152111 | 13313141
623 23211413 | 42232112 | 15111242 655 32311115 | 32243111 | 124)1116
624 33211421 | 43141211 | 15111341 656 49311123 | 31334111 | 224)1124
625 23211512 | 41323112 | 15112151 657 52311131 | 23153111 | 324)1132
626 14121116 | 42232211 | 14211134 558 32311214 | 22244111 | 124)1215
627 24121124 | 41323211 | 24211142 659 42311222 | 21335111 | 224)1223
628 34121132 | 33142112 | 14211233 660 32311313 | 13154111 | 324)1231
629 13212116 | 32233112 | 24211241 661 42311321 | 12245111 | 124)1314
630 14121215 | 33142211 | 14211332 662 32311412 | 11336111 | 224)1322
631 33212132 | 31324112 | 142¥1431 663 32311511 | 11341151 | 124)1413
632 34121231 | 32233211 {.15121142 664 23221115 | 44111114 | 224)1421
633 13212215 | 31324211 | 14212142 665 33221123 | 54111122 | 124)1512
634 23212223 | 28143112 | 15121241 666 22312115 | 44111213 | 124)1611
635 33212231\ 22234112 | 14212241 667 23221214 | 54111221 | 133R1124
636 132¥2314 | 23143211 | 13311125 668 33221222 | 44111312 | 233R1132
637 14]21413 | 21325112 [ 23311133 669 22312214 | 44111411 | 1242124
638 24121421 | 22234211 | 33311141 670 32312222 | 34112114 | 13321223
639 13212413 | 21325211 | 13311224 671 33221321 | 44112122 | 23321231
640 23212421 | 13144112 | 23311232 672 22312313 | 34112213 | 12412223
641 14121611 | 12235112 | 13311323 673 23221412 | 44112221 | 22412231
642 14122124 | 13144211 | 23311331 674 22312412 | 34112312 | 12412322
643 24122132 | 11326112 | 13311422 675 23221511 | 34112411 | 13321421
644 13213124 | 12235211 | 13311521 676 22312511 | 24113114 | 12412421
645 14122223 | 11326211 | 14221133 677 14131115 | 34113122 | 14231132
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

678 24131123 | 24113213 | 13322132 710 41411411 | 24123113 | 11513123
679 13222115 | 34113221 | 14231231 711 32321114 | 34123121 | 12422222
680 14131214 | 24113312 | 12413132 712 42321122 | 23214113 | 13331321
681 33222131 24113411 133222131 713 31412114 | 24123212 | 11513222
6942 12313115 | 14114114 | 12413231 714 41412122 | 2321421} | 12422321
643 13222214 | 24114122 | 21511115 715 42321221 |~24¥2331] | 11513321
644 23222222 | 14114213 | 31511123 716 31412273 |/2321431] | 14241131
645 24131321 | 24114221 | 41511131 717 41412221 | 1412411 13332131
696 12313214 | 14114312 | 21511214 718 30412312 | 2412412] | 12423131
6947 22313222 | 14114411 | 31511222 719 32321411 | 1321511 11514131
648 14131412 | 14115122 | 21511313 720 31412411 | 1412421p | 21521114
699 12313313 | 14115221 | 31511321 721 23231114 | 1321521p | 31521122
690 13222412 | 53211113 | 21511412 722 33231122 | 14124311 | 21521213
691 14131511 | 63211121 | 21511511 723 22322114 | 13215311 | 31521221
692 13222511 | 13211162 | 12421115 724 23231213 | 14125121 | 21521312
693 14132123 | 53211212 | 22428123 725 33231221 | 1321612] | 21521411
694 24132131 | 13211261 [%32421131 726 21413114 | 6231111p | 12431114
695 13223123 | 5321183% | 11512115 727 22322213 | 1231115 22431122
696 14132222 | 44121113 | 12421214 728 32322221 | 2231116] | 11522114
697 12314123 (| p4121121 | 22421222 729 21413213 | 62311211 | 12431213
698 13223222 | 43212113 | 11512214 730 31413221 | 1231125f | 22431221
699 14182321 | 44121212 | 21512222 731 23231411 | 1231135] | 11522213
7d0 12314222 | 43212212 | 22421321 732 21413312 | 5322111p | 21522221
701 13223321 | 44121311 | 11512313 733 22322411 | 1322116] | 11522312
702 14133131 | 43212311 | 12421412 734 21413411 | 52312112 | 12431411
703 13224131 | 34122113 | 11512412 735 14141114 | 53221211 | 11522411
704 12315131 | 44122121 | 12421511 736 24141122 | 12312161 | 13341122
705 41411114 | 33213113 | 11512511 737 13232114 | 52312211 | 12432122
706 51411122 | 34122212 | 13331123 738 14141213 | 44131112 | 13341221
707 41411213 | 33213212 | 23331131 739 24141221 | 43222112 | 11523122
708 51411221 | 34122311 | 12422123 740 12323114 | 44131211 | 12432221
709 41411312 | 33213311 | 13331222 741 13232213 | 42313112 | 11523221

© ISO/IEC 2006 — All rights reserved 63



https://iecnorm.com/api/?name=4b021abedcc3652396c0be41df64537f

ISO/IEC 24728:2006(E)

Bar-space sequence Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

742 23232221 43222211 21531113 774 21423113 53231111 14311322
743 11414114 42313211 31531121 775 22332212 52322111 14311421
744 12323213 34132112 21531212 776 23241311 51413111 15221132
745 22323221 33223112 | 218537311 777 21423212 | 44747111 14312132
746 14141411 34132211 12441113 778 22332311 43232111 192p1231
747 11414213 32314112 22441121 779 21423311 42323141 14312231
748 21414221 33223211 11532113 780 14151113 41414711 13411115
749 13232411 32314211 12441212 781 24151121 34142111 23411123
750 11414312 | 24133112 | 11532212 782 13242108/] 33233111 | 3341131
751 14142122 | 23224112 | 12441311 783 23242121 | 32324111 | 13411214
752 13233122 | 24133211 | 11532311 784 12333113 | 31415111 | 234]1222
753 14142221 | 22315112 | 13351121 785 13242212 | 24143111 | 1341313
754 12324122 | 23224211 | 12442121 786 14151311 | 23234111 | 2341321
755 13233221 | 22315211 | 11533121 787 11424113 | 22325111 | 134]1412
756 11415122 | 14134112 | 21541112 788 12333212 | 21416111 | 1341511
757 12324221 | 13225112 | 21541211 789 13242311 | 14144111 | 143p1123
758 11415221 | 14134211 | 12451%12 790 11424212 | 13235111 | 243p1131
759 41421113 | 12316112 | 14542112 791 12333311 | 12326111 | 1342123
760 51421121 | 13225211 {.12451211 792 11424311 | 11421143 | 2342131
761 41421212 | 12316211 | 11542211 793 13243121 | 21421151 | 134]2222
762 41421311 | 19411144 | 16111142 794 11425121 | 11421242 | 143p1321
763 32331113 21411152 16111241 795 41431211 11421341 13412321
764 42331121 11411243 15211133 796 31432112 12331151 152B1131
765 3M22113 21411251 25211141 797 31432211 11422151 143p2131
766 41422121 11411342 15211232 798 22342112 11431142 13413131
767 31422212 11411441 15211331 799 21433112 11431241 22511114
768 32331311 62321111 16121141 800 21433211 11441141 32511122
769 31422311 12321152 15212141 801 13252112 45111113 22511213
770 23241113 61412111 14311124 802 12343112 45111212 32511221
771 33241121 11412152 24311132 803 11434112 45111311 22511312
772 22332113 12321251 14311223 804 11434211 35112113 22511411
773 23241212 11412251 24311231 805 15111116 45112121 13421114
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Bar-space sequence

Bar-space sequence

Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS

806 15111215 35112212 23421122 838 14213123 13311251 13431311
807 25111223 35112311 12512114 839 24213131 54221111 11613212
808 15111314 25113113 22512122 840 14213222 53312111 12522311
309 15111413 | 35713121 23421221 841 15122321 4513711 11613311
8110 15111512 25113212 12512213 842 14213321 44222171 14341121
811 15112124 25113311 13421312 843 15123131 43313111 13432121
812 15112223 15114113 12512312 844 14214131 35132111 12523121
813 15112322 25114121 13421411 845 3331114 34223111 11614121
814 15112421 | 15114212 | 12512411 846 33311213 | 33314111 | 31621112
815 15113132 | 15114311 | 14331122 847 33311312 | 25133111 | 31621211
816 15113231 | 15115121 | 13422122 848 33311411 | 24224111 | 22531112
817 24211115 | 54211112 | 14331221 849 24221114 | 23315111 | 21622112
818 24211214 | 14211161 | 12513122 850 23312114 | 15134111 | 22531211
819 34211222 | 54211211 | 13422221 851 33312122 | 14225111 | 21622211
840 24211313 | 45121112 | 12513221 852 34221221 | 13316111 | 13441112
841 34211321 | 44212112 | 31614113 853 23312213 | 1241114 12532112
842 24211412 | 45121211 [<41611121 854 33312221 | 2241115] | 13441211
843 24211511 | 4421223% | 31611212 855 23312312 | 1241124p | 11623112
844 15121115 | 35122112 | 31611311 856 24221411 | 12411341 | 12532211
845 25121123(]| B4213112 | 22521113 857 23312411 | 1332115] | 11623211
846 142120156 35122211 32521121 858 15131114 12412151 31631111
847 20212123 34213211 21612113 859 14222114 11511134 22541111
848 25121222 25123112 22521212 860 15131213 2151114% 21632111
849 14212214 24214112 21612212 861 25131221 1151123 13451111
830 24212222 25123211 22521311 862 13313114 21511241 12542111
831 14212313 24214211 21612311 863 14222213 11511332 11633111
832 24212321 15124112 13431113 864 15131312 11511431 16211132
833 14212412 14215112 23431121 865 13313213 12421142 16211231
834 15121511 15124211 12522113 866 14222312 11512142 15311123
835 14212511 14215211 13431212 867 15131411 12421241 25311131
836 15122123 63311111 11613113 868 13313312 11512241 15311222
837 25122131 13311152 12522212 869 14222411 11521133 15311321
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Bar-space sequence Bar-space sequence
Codeword Cluster 0 Cluster 3 Cluster 6 Codeword Cluster 0 Cluster 3 Cluster 6
BSBSBSBS | BSBSBSBS | BSBSBSBS BSBSBSBS | BSBSBSBS | BSBSBSBS
870 15132122 21521141 16221131 900 14232212 11611124 23521211
871 14223122 11521232 15312131 901 15141311 21611132 22612211
872 15132221 11521331 14411114 902 12414113 11611223 14431112
373 13314122 | 124311471 24411122 903 13323212 | 21611231 13522112
874 14223221 11522141 14411213 904 14232311 11611322 1Md4B1211
875 13314221 11531132 24411221 905 12414212 11611421 12613112
876 42411113 11531231 14411312 906 13323311 12521%32 135p2211
877 42411212 11541131 14411411 907 15142121 11612132 12613211
878 42411311 | 36112112 | 15321122 908 1423314/ 12521231 | 326p1111
879 33321113 | 36112211 | 14412122 909 13324121 | 11612231 | 235B1111
880 32412113 | 26113112 | 15321221 910 12415121 | 11621123 | 226p2111
881 42412121 | 26113211 | 14412221 911 51511112 | 21621131 | 14441111
882 32412212 | 16114112 | 23511113 912 51511211 | 11621222 | 135B2111
883 33321311 | 16114211 | 33511121 913 42421112 | 11621321 | 126p3111
884 32412311 | 45212111 | 23511212 914 41512112 | 12531131 | 16311122
885 24231113 | 36122111 | 23511311 915 42421211 | 11622131 | 16311221
886 34231121 | 35213111 | 14421%13 916 41512211 | 11631122 | 15411113
887 23322113 | 26123111 | 24421121 917 33331112 | 11631221 | 254]1121
888 33322121 | 25214111 {,13512113 918 32422112 | 14411141 | 15411212
889 22413113 | 16124111 | 23512121 919 33331211 | 13511132 | 154]11311
890 23322212 15245111 13512212 920 31513112 13511231 163p1121
891 24231314 14311151 14421311 921 32422211 12611123 15412121
892 22413242 13411142 13512311 922 31513211 22611131 24511112
893 23322311 13411241 15331121 923 24241112 12611222 24511211
894 22413311 12511133 14422121 924 23332112 12611321 15421112
895 15141113 22511141 13513121 925 24241211 13521131 14512112
896 25141121 12511232 32611112 926 22423112 12612131 15421211
897 14232113 12511331 32611211 927 23332211 12621122 14512211
898 24232121 13421141 23521112 928 21514112 12621221 33611111
899 13323113 12512141 22612112
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(normative)

ISO/IEC 24728:2006(E)

The default character set for Byte Compaction mode

B C B C B C B C B B C B C B C
0 NUL 32 | space | 64 @ 96 128 160 | NBSP | 192 | A | 224 | a
1 SoH 33 } 65 A 97 a 429 164 i 49314y | 225 | a
2 STX 34 " 66 B 98 b 130 162 ¢ 194 (NA| | 226 | a
3 ETX 35 # 67 C 99 c 131 163 £ 195,17 A| | 227 | a
4 EOT 36 $ 68 D 100 d 132 164 o 196 | A| | 228 | &
5 ENQ 37 % 69 E 101 e 133 165 ¥ 197 | A[ | 229 | &
6 ACK 38 & 70 F 102 f 134 166 | 198 | A | 230 | e
7 BEL 39 ' 71 G 103 g 135 167 § 199 | C| | 231 o
8 BS 40 ( 72 H 104 h 136 168 N 200 E| | 232 e
9 HT 41 ) 73 I 105 I 137 169 © 201 E| | 233 | é
10 LF 42 * 74 J 106 i 138 170 a 202 E| | 234 | &
11 VT 43 + 75 K 107 k 139 171 « 203 E[ ]| 235 | &
12 FF 44 , 76 L 108 I 140 172 B 204 I 236 i
13 CR 45 - 77 M 109 m 141 173 | SHY | 205 i 237 i
14 SO 46 . 78 N 110 n 142 174 ® 206 ] 238 i
15 Si 47 / 79 O |.11 o] 143 175 - 207 I 239 T
16 DLE 48 0 80 P 112 p 144 176 ° 208 | D| | 240 o}
17 DC1 49 1 81 Q" | 113 o} 145 177 + 209 | N | 241 A
18 DC2 50 2 82 R 114 r 146 178 2 210 | O| | 242 0
19 DC3 51 3 83 S 115 s 147 179 3 211 Ol | 243 | ¢
20 DC4 52 4 84 T 116 t 148 180 212 | O| | 244 | o
21 NAK 53 5 85 ] 117 u 149 181 ¥ 213 | O] | 245 | &
22 SYN 54 6 86 V 118 v 150 182 bl 214 | O| | 246 | 6
23 ETB 55 7 87 w | 119 w 151 183 215 x 247 | =
24 CAN 56 8 88 X 120 X 152 184 216 | O| | 248 | o
25 EM 57 9 89 Y 121 y 153 185 ! 217 | U| | 249 u
26 SUB 58 90 Z 122 z 154 186 ° 218 | U | 250 u
27 ESC 59 ; 91 [ 123 { 155 187 » 219 | U | 251 a
28 | IS4/FS | 60 < 92 | \ | 124 | | 156 188 Va 220 | U | 252 | 1
29 | 1S3/GS | 61 = 93 ] 125 } 157 189 V2 221 Y | 253 y
30 | IS2/RS | 62 94 A 126 ~ 158 190 Ya 222 | b | 254 b
31 | IS1/US | 63 95 _ 127 | DEL | 159 191 A 223 R | 255 y
NOTE This table corresponds to the character set defined in ISO/IEC 8859-1, with the addition of the control

characters (byte values 00 — 31) defined in ISO/IEC 646:1991, International Reference Version.
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Annex C
(normative)

Byte Compaction mode encoding algorithm

This base 256 to base 900 conversion converts six data bytes to five PDF417 data codewords. The conversion
equation is:

LYY
—IJ

bs x 256° 47256 +byx256°+ by 256°+brx256+by
= d x 900] + d x 900° + d, x 9007 + d; x 900" + d x 900°
where b =| data byte value as a decimal (0 to 255)
where d =| data codeword

The following glgorithm may be used for a base 256 to base 900 conversion.
1. Designate t as a temporary value
2. Calculfite t = bs x 256° + by x 256" + b x 256° + b, x 256> + by’x 256" + by x 256°

3. Calculate each codeword as follows:

Fdr each data codeword d;=dj ... ds

BEGIN
d;, = tmod900
t = tdivo00
END

EXAMPLE:
Encode the Byje Compaction‘characters bs ... by {231, 101, 11, 97, 205, 2}

Calculate the sum t using the decimal values of the six Byte Compaction characters:

t  =231k256%+ 101 x 256* + 11 x 256° + 97 x 2567 + 205 x 256" + 2 x 256°

=254 421 168 672 002
Calculate codeword 0
do =254 421168 672 002 mod 900 = 302
t =254421168 672002 div900 =282690 187 413
Calculate codeword 1
diy =282690 187 413 mod 900 =213

t =282690 187 413 div 900 =314 100 208
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Calculate codeword 2

d>

t

=314 100 208 mod 900 =208

=314 100 208 div 900 =349 000

Calculate codeword 3

ds

t

ISO/IEC 24728:2006(E)

Calculg
ds
t

The co

=349 000 mod 900 =700

= 349 000 div 900 = 387
te codeword 4

= 387 mod 900 = 387

= 387 div 900 =0

deword sequence d; ... dy is 387, 700, 208, 213, 302
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Annex D
(normative)

Numeric Compaction mode encoding algorithm

This base 10 to base 900 conversion converts groups of up to 44 consecutive numeric digits to 15 or fewer

PDF417 data codewords.

The following glgerithrm-ray-be-used-for-a-baset0-to-base-000-cenversion-

1. Designate t as a temporary value.

2. Set thg initial value of t to be the group of up to 44 consecutive numeric digits, preceded'by the digit 1.

3. Calculate each codeword as follows:
Fdr each data codeword d;=d, ... d, .4

BEGIN

Q
I

t mod 900

~
1

t div 900
Ift = 0, then stop encoding
END

EXAMPLE:
Encode thg fifteen digit sequence 000213298174000
Prefix the mumeric string with a 1 and.set the initial value of
t=1000 213 298 174 000
Calculate godeword 0

dp =| 1000213298 174 000 mod 900

200

t =| ¥000 213 298 174 000 div 900

1111 348 109 082

Calculate codeword 1

282

(o 1111 348 109 082 mod 900

t 1234 831 232

1111 348 109 082 div 900

Calculate codeword 2

d> 632

1234 831 232 mod 900

t 1372034

1234 831 232 div 900

Calculate codeword 3

70
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d; = 1372034 mod 900 434

t = 1372034 div900 1524
Calculate codeword 4

dy = 1524 mod 900 624

t = 1524div900 1
Calculate codeword 5

ds = 1mod 900 1

t = 1div900 0

The codeword sequence ds ... dyis 1, 624, 434, 632, 282, 200
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Annex E
(normative)

Error correction

Unlike PDF417, which has user-selectable levels of error correction, a MicroPDF417 symbol with a given
number of rows and columns has a fixed amount of error correction. All of the specified vers

MicroPDF417
higher perce

ions of

contain at least 28% error correction codewords (see Table 1). A symbol version giving a

t2aa of arror correction—codewords—mav _he tsaed wharae sianificant svumhal _dam
tag } HO+ H HOH GEWOFG Ray—o HS8a—AS! HGRHHGaRt VB —aaH

degradation is
poor print qual

72

ty by this means.

age or

anticipated. It is, however, preferable to maintain symbol quality rather than to compéngate for
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Annex F
(normative)

Tables of coefficients for calculating MicroPDF417 error correction
codewords

Tables of coefficients are on the MicroPDF417 development diskette accompanying this specification, as a
convenience to the reader. These tables list the coefficients for each of the values of k that are used by
MicroPDFZ 17 These coellicients can be derived, Tor any value of K, by means ol the procgdures given in
5.10 off this specification. The coefficients are given below, for all values of k used by MicraRDH417. Annex P
providgs a worked example of the calculation.

Coeffigient table for k=3

o (00| 351 | 890

Coeffi¢ient table for k=4

a |[p22|568 | 723 | 809

Coeffigient table for k=5

o |f27 1919 [460 |155 |566

Coeffigient table for k=6

o |p61(285_119° 1803 |17 766

a | 76 | 925 | 537 | 597 | 784 | 691 | 437

a |237|308 | 436 | 284 | 646 | 653 | 428 | 379
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Coefficient table for k=9

J 0 1 2 3 4 5 6 7 8
o |967 (527 (622 257 (289 (362 [501 (441 |205

Coefficient table for k=10

J 0 1 2 3 4 5 6 7 8 9
o |377 (457 (64 244 |826 (841 [818 |691 |266 |612

Coefficient table for k = 11

J 0 2 3 4 5 6 7 8 9 10
o |462 |45 (565 (708 (825 |213 |15 |68 |327 |602 [904

Coefficient talple for k =12

J 0 2 3 4 5 6 7 8 9 10 | 11
o |597 |86 |757 (201 (646 (684 |347 (127 |388 |7 69 |851

Coefficient table for k=13

J 0 2 3 4 5 6 7 8 9 10 | 11 | 12
o |764 718 (342 |384 (606 (583 . [322 592 |678 |204 |184 (394 (692

Coefficient table for k=14

J 0 2 3 4 5 6 7 8 9 10 | 11| 12 | 13
o |669 (67]7 (154 (|187 (241 (286 |274 |354 |478 |915 |691 (833 (105 |215

Coefficient table for k=15

J 0 1 2 3 4 5 6 7 8 9 10 [ 11| 12 | 13 | 14
o |460 |829 (476 (109 (904 |664 |230 |5 80 (74 |550 |575 |[147 |868 (642

Coefficient table for k =16

a | 274|562 | 232 | 755 | 599 | 524 | 801 | 132 | 295 | 116 | 442 | 428 | 295 | 42 | 176 | 65

74 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=4b021abedcc3652396c0be41df64537f

ISO/IEC 24728:2006(E)

Coefficient table for k=18

J 0 1 2 3 4 5 6 7 8
o |279 (577 (315 |624 (37 (855 (275 |739 |120

o |297 (312 (202 |560 (321 (233 [756 |760 |573

Coefficient table for k = 21

J 0 1 2 3 4 5 6 7 8 9 10
o |[108 |519 (781 534 (129 |425 |681 (553 |422 |716 |763

J M]112 | 13 | 14 | 156 | 16 | 17 | 18 | 19 | 20
o |p93 624 (610 |310 (691 (347 |165 |193 |259 |568

Coeffi¢ient table for k = 26

J 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12
o |p43 284 (887 |544 (788 (93 477 |760 |33% |608 |269 (121 (159

J 13|14 | 15 | 16 | 17 | 18 | 19 | 20, | 21 | 22 | 23 | 24 | 25
o |p30 |446 (893 699 (245 |441 1454 1325 |858 |131 (847 |764 |169

Coeffi¢ient table for k = 32

J 0 1 2 3 4 5 6 7 8 9 10 | 11| 12 | 13 | 14 | 15
a |[361| 575 | 922 | 525+ 176 | 586 | 640 | 321 | 536 | 742 | 677 | 742 | 687 | 284 | 193 | 517
J 16 | 17 | 18([y19 | 20 | 21 | 22 | 23 | 24 | 26 | 26 | 27 | 28 | 29 | 3 31

a |[273| 494 |.263 | 147 | 593 | 800 | 571 | 320 | 803 | 133 | 231 | 390 | 685 | 330 | 63 | 410

Coeffi¢cient-table for k = 38

J 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12
o |234 (228 (438 |848 (133 (703 [529 |721 |788 |322 |280 (159 (738

J 13114 | 15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
o |586 |388 (684 (445 (680 |245 |595 (614 |233 |812 (32 284 |658

Jj | 26|27 | 28 |29 (30|31 |32 |33 |34 35|36 | 37
o |7451(229 (95 689 (920 |771 |554 1289 (231 |125 |117 |518
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Coefficient table for k = 44

J 0 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14
o 476 |36 (659 |848 (678 |64 |764 (840 |157 (915 |470 |876 (109 |25 |632
J 15 | 16 17 18 | 19 | 20 | 21 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
o 405 |417 (436 |714 |60 (376 |97 |[413 |706 |446 (21 3 773 |569 (267
J 30 | 31 32 33 | 34 | 35| 36 |37 | 38|39 |40 | 41 | 42 | 43
o 272 (213 (31 560 |231 (758 |103 (271 |572 |436 (339 |730 (82 |[285
Coefficient talple for k = 50

J 0 2 3 4 5 6 7 8 9 10 | 11 12
o 923 |797 |576 (875 |156 (706 |63 |81 257 |874 411 |416 |778
J 13| 14 15 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24N25
o 50 |205 |303 (188 |535 (909 |155 |637 (230 |534 (96 |575)|102
J 26 | 47 28 | 29 | 30 | 31 32 | 33 | 34 | 35| 38 | 37 | 38
o 264 |233 |919 (593 |865 (26 |579 |623 |[766 |146(10 |739 |246
J 39 | 40 | 41 42 | 43 | 44 | 45 | 46 | 47 |48 | 49

127 |71 (244 (211 |477 |920 |876 |427 |820~|718 |435

76
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Annex G
(normative)

Text Compaction mode encoding algorithm

In Text Compaction mode, pairs of data characters are represented in a single codeword. The values assigned
to the data characters are in the range 0 to 29 (i.e. base 30) as defined in Table 6. For each pair of base 30
values, the first or left value shall be designated the more significant value h, the other shall be designated the
less significantvalue-t-

The encoded PDF417 codeword is defined using the following formula:
d3hx30+/
where: dis as defined in clause 4.

h and I are respectively the more and the less significant base 30 values

The fofmula shall also apply to the base 30 values for shifts and latchés within the Text Conppaction mode.
Approgriate latch and shift values shall be used between sub-modes: “4fithe encoding of the character sequence
does npt result in an even number of base 30 values, see 5.4.2.4 for\the specific mechanism to uge.

The following example illustrates how compaction is achievedin“Text Compaction mode.
EXAMPLE:

Data tq be encoded: MicroPDF417

Table G.1 — Example of Text Compaction encoding

Character Pairs h / hx30+]/ Codeword

Ml 12 27 12x 30 + 27 387

ic 8 2 8x30+2 242

ro 17 14 17 x 30 + 14 524

TC Mode Latch 900

PD 15 3 15%x30+3 453

F ml 5 28 5x30+28 178

41 4 1 4x30+1 121

7ps 7 29 7x30+29 239
NOTE 1 Il (latch to lower sub-mode) is used to switch to encode the lower-case characters

NOTE 2  ml (latch to mixed sub-mode) is used to switch to encode the numeric characters

NOTE 3  The Text Compaction mode latch 900 is used to re-initialise encoding to Text Compaction Alpha sub-mode
(see 5.4.2.5) to encode the upper-case characters

NOTE4  psis used as a pad value in this example, other shift and latch values can be used (see 5.4.2.4)

The data MicroPDF417 is represented by codewords 387, 242, 524, 900, 453, 178, 121, 239.
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Annex H
(normative)

Structured Append MicroPDF417 symbols

H.1 Structured Append overview

Structured Apq
be represented
symbols in thg
structure to the

Using Structur
The Control Bl
The Structure
independently

or page, their layout should ensure that only one symbol at a time appears within a)scanner’s field of view

H.2 Structy

Each Structure
The Control B
data block with
beginning of t

contain at Ieas] the two mandatory fields: a segment index and file ID. It may also contain a number of ¢
ibed in Annex H.2.3.

fields, as desc

end provides a standard mechanism Tor creating a distributed representation ot flles 100

by a single MicroPDF417 symbol. Structured Append symbols differ from ordinary MicroH
t they contain additional control information in a Structured Append Control Blogk. (iden

Macro PDF417 Control Block defined in the PDF417 specification (ISO/IEC 15438))

bck defines the file ID, the concatenation sequence and optionally other information about
i Append decoder uses the Control Block's information to reconstruct the file ¢
pbf symbol scanning order. When multiple Structured Append symbels“appear on the sam

red Append syntax

d Append symbol shall encode a Structured Append‘Control Block containing control infor|
ock begins with the Structured Append marker.codeword (928). The Control Block follg
which it is associated, and the number of codewords in the control block is counted as da
e error correction codewords identifies thé.end of the Control Block. The Control Blog

mbol containing no user data, other‘than a Structured Append Control Block, is a valid symbol.

trates the position of the Control Block in a Structured Append symbol.

bd Append, large files are split into several file segments and encoded into ‘individual sy

arge to
DF417
tical in

mbols.
the file.
orrectly
e label

mation.
ws the
a. The
k shall
ptional

NOTE A sy
Figure H.1 illug
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Standard MicroPDF417 symbol layout

Encoded data and pads E"OT
correction
Structured Append MicroPDF417 symbol layout
Encoded data and pads Control block Error .
correction
Control block
928 | Segment index File ID Ol
information
Control header

Figure H.1 — MicroPDF417.symbol layouts

H.2.1 |The segment index

In Struptured Append, each symbol representsta segment of the whole file. To reconstruct the| whole file, the
segmepts need to be placed in the correctcorder. Control information in the Control Block| facilitates this
reassembly process. For a file divided into" a set of j Structured Append symbols, the segment index field in
each symbol's Control Block contains a“value between 0 and j - 1, corresponding to the relative |position of that
symbol's content within the distributed,representation.

The segment index field is two codewords in length and is encoded using Numeric Compaction mode as defined
in 5.4.4. The segment index.value shall be padded with leading zeros to five digits before Numeric Compaction
shall bg¢ applied, and the switch to Numeric Compaction shall not require an explicit mode latch (¢odeword 902).
The largest allowed value in the segment index field is 99 998. Thus, up to 99 999 Structured Append symbols
may cdmprise the distributed representation of a data file.

NOTE This\translates to a capacity of nearly 14 million bytes of data in Byte Compaction mode, or 24 million
charactgrs in"Text Compaction mode, or over 35 million characters in Numeric Compaction mode.

H.2.2 FifetDfietd

For each related Structured Append symbol, the file ID field contains the same value. This ensures that all re-
assembled symbol data belongs to the same distributed file representation. The file ID is a variable length field
which begins with the first codeword following the segment index and extends to the start of the optional fields (if
present) or to the end of the Control Block (if not).

Each codeword in the file ID can have a value between 0 and 899, effectively making the file ID a series of base
900 numbers. Each codeword of the series is transmitted as the 3-digit ASCII representation of its decimal value.

NOTE The effectiveness of the file identification scheme is influenced by both the length of the file ID field and the
suitability of the algorithm used to generate its value.
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H.2.3 Optional fields

Optional fields may follow the file ID. Each optional field begins with a specific tag sequence and extends until
the start of the next optional field (if present) or the end of the Control Block (if not). The tag sequence consists
of codeword 923 followed by a single codeword field designator. In each optional field, data following the tag
sequence has a field-specific interpretation. Empty optional fields shall not be used. Table H.1 shows the
correspondence between currently defined field designators and optional field contents. Each optional field
begins with an implied reset to the compaction mode shown in the table and with an implied reset to ECI 000002
(or GLI 0 for encoders complying with early PDF417 standards). ECI escape sequences and mode latches and
shifts may be used, but only in the optional fields initially in Text Compaction mode.

These fields shall always represent global file attributes and so need not be present in the Control Block of more
than one Strudtured Append symbol within the distribuied file representation, with the exception of the-skgment
count field, as|described below. The segment which contains these fields is defined by the specifi¢-gncoder
implementation). If a particular field is to appear in more than one segment, it shall appear identically in every
segment. Thefe is no required order for the optional fields.

Table H.1 — Structured Append optional field designators

Field Byte value Initial compaction Rixed Total
. - Contents P compaction| number gf
designatpor | transmitted mode
mode codewords

0 48 File Name Text Compaction N Variable
1 49 Segment Count Numeric Compaction Y 4
2 50 Time Stamp Numeric.Compaction Y 6
3 51 Sender Text Compaction N Variable
4 52 Addressee Text Compaction N Variable
5 53 File Size Numeric Compaction Y Variable
6 54 Checksum Numeric Compaction Y 4

NOTE 1
are allowed in tHat field.

NOTE 2

Theltotals shewn in the last column include the two-codeword tag sequence.

A Y] in the ‘Fixed Cempaction Mode' column means that no ECls and no compaction mode latches and shifts

As shown in Thble/H.1, all optional fields use standard MicroPDF417 high-level encoding. At the begirning of

each field, the
in the symbol.

Specific construction of optional fields shall be as follows:

efallt mode In effect snall be derined DY Table H.T, Tegardiess oI mode Snitts and latChes earlier

+ The segment count field (identifying the total number of Structured Append symbols in the distributed
file) can contain values from 1 to 99 999 and shall be encoded as two codewords. If the optional
segment count field is used, that field shall appear in every segment.

+ The time stamp field shall be interpreted in Numeric Compaction mode. It indicates the time stamp on
the source file expressed as the elapsed time in seconds since 1970:01:01:00:00:00 GMT (i.e. 00:00:00
GMT on 1 January 1970). Using this format, four codewords can encode any date over the next two
hundred centuries.
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» The file size field contains the size in bytes of the entire source file.

+ The checksum field contains the value of the 16-bit (2 bytes) CRC checksum using the CCITT-16
polynomial x'® + x'? + x* + 1 computed over the entire source file.

NOTE 1 The file size and checksum shall be calculated from the original source file, prior to the addition of any ECI
escape sequences for Extended Channel Interpretation encoding. This implies that, if the receiver is to verify the
checksum after reception, the original source file must be reconstructed verbatim. This requires, for the purposes of this
optional checksum verification only, that no user-selectable or optional transformations of the byte stream be performed,
even if these would normally be done in ECI decode processing.

NOTE 2 If the CRC is used, the calculation may be performed either before the data is sent to the printer, or in the
printer, based on the capabilities of the printer.

Field designator values greater than 6 are not currently defined. However, MicroPDF417 decoJiing equipment
shall d¢code and transmit any optional fields encountered with a field designator of 7 to 9 (byte 5p to 57) or A to
Z (byte]| 65 to 90) by treating the field's data as being initially in Text Compaction mode and being Variable length.

H.2.4 [Structured Append terminator

The Control Block in the symbol representing the last segment of a Structured Append file corjtains a special
marker|, consisting of the codeword 922 at the end of the Control Block:x*The Control Block for every other
symbol shall end after any optional fields with no special terminator.

H.3 High level encoding considerations

While Btructured Append provides a mechanism for logically associating a set of symbols, it fis important to
realise|that, with respect to MicroPDF417 high-level encoding, each symbol shall remain a distingt entity. Thus,
the scqpe of a mode switch shall be confined to the symbol in which it occurs. Each symbol shalllimplicitly begin
in the Byte Compaction mode (see 5.4.3).

The twp mandatory fields are encoded as follows: the segment index is encoded in Numeric Compaction mode
and the file ID field is encoded as a sequence of base 900 numbers.

In the gontext of a Control Block optional field, the compaction modes indicated in Table H.1 shall supersede the
mode qurrently set by the mode identifier codewords within the data codeword region of the symbol. The scope
of the qurrent ECI(s), however, skips over the Structured Append Control Block to the start of the hext Structured
Appenx symbol. Each Struetured Append Control Block field begins with an implied reset to ECI p00002 (or GLI
0 for emcoders complying‘with the early PDF417 standards). It shall also be possible to set a diffgrent ECI within
an optipnal Text Compaction mode Structured Append Control Block field, for example, to reprepent properly a
Greek pddressee's.name. The ECI escape sequence may be placed in any permitted position (fee 5.5.3) after
the tag|codeword(923).

H.4 Encodation example

To illustrate the encodation of a Structured Append Control Block, the following example is used:

A Structured Append series encodes a total of 400 bytes of user defined data in four MicroPDF417 symbols
(or file segments). Other 'header’ data to be encoded are:

*  File ID = 17base 900 53base 900
* Segment count to be used
* Sender: CEN BE

* Addressee: ISO CH

NOTE The segment count, sender and addressee are three optional fields selected by the user.
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On the assumption that the encoder places optional fields in the first symbol, the encodation of the Structured
Append Control Block would be as follows for that symbol.

[last data codeword] [928]4 [111] [100]g [017] [053]c [923] [001]p
[111] [104]e [923] [003]¢ [064] [416] [034]s [923] [004] [258] [446] [067],
[first error correcting codeword]...

The last symbol of four would have the following Structured Append Control Block:

last data codeword] [928] [111] [103]s [017] [053]c

[923] [PO1]p [111] [104]e [922], [first error correcting codeword]

where A Structured Append Marker Codeword

B

File Segment ID
File segments are numbered from 0 to j - 1, and are encoded using’Numeric Compagtion
1st Segment = 00000 = codewords 111, 100

4th Segment = 00003 = codewords 111, 103

C = FileID to base 900

D = Tag for segment count field
E = Segmentcount

F = Tag for sender field

G = Sender field encoding CEN BE
H = Tag for addressee field
I = Addressee field encoding ISO CH

J = Structured Append Terminator

H.5 Structyred Append and the Extended Channel Interpretation protocol

The symbology-indépendent Extended Channel Interpretation (ECI) protocol was developed after PDF4{17 was
specified as a symbology. PDF417 supported its own Global Label Identifier (GLI) system, the precursor and
basis of the ECI protocol, from the first publication of the symbology specification in 1994. Therefore, previous
‘GLI' implementations have to be taken into account. There are two different conditions which need to be taken
into account:

+ GLI 0 and 1 which were the only interpretations specified in the original AIM USA (1994) and AIM
Europe (1994) PDF417 specifications. These are equivalent to ECI 000000 and ECI 000001. The
precise rules for Structured Append are defined in Annex H.5.1

»  All other ECI assignments, whose usage with Structured Append is defined in Annex H.5.2
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H.5.1 Structured Append with ECI 000000 and 000001 (GLI 0 and 1)

As GLIs were intrinsically part of the original AIM USA (1994) and AIM Europe (1994) PDF417 s

pecifications, it

is logical to have a GLI encoder and Structured Append encoder combined in one unit. These specifications

called for an implied ‘reset-to-GLI Q' logic at the beginning of the second and subsequent Stru

ctured Append

symbols, thus every symbol is expected to start at the default interpretation. For GLI 0 and 1 (equivalent to ECI
000000 and 000001), this has no inherent effect on the encodation. However for some complex ECls, the reset-

to-GLI 0 logic is difficult to implement in a symbology-independent manner.

Encoding software compliant with the definitions of Macro PDF417 and GLI 0 and 1 in the original AIM USA
(1994) and AIM Europe (1994) PDF417 specifications is completely suitable for pre-existing applications. So
too are pre-existing applications of user defined GLIs (now called ECIs) because by definition the domain of the

system|is constrained.

All ECI
symbo

5 numbered 000002 or higher shall not be defined with the reset-to-GLI 0 logic. Therefore
s shall not mix ECI 000000 and 000001 with any higher numbered ECI (except im¢losed s

H.5.2 [Structured Append and other ECls

An EC
symbo

| encoder could be symbology independent and create a byte stream as input to a
ogy encoder. The ECI encoder should behave as if there is a single‘data stream, irrespeq
of the file. Thus, an ECI once invoked would persist across segments until another ECI or
encoddd data. This is essential if, for example, the ECI assignment\.répresents an encryption §
returning to GLI 0 would not be appropriate.

Structu
subsed

red Append encoders compliant with this standard negd/not encode the prevailing ECI at {
uent Structured Append symbols.

NOTE
Compa
end of
Encodin

There may need to be some iteration to produce a logical end-of-symbol encodation, for e
ction mode shall not straddle two segments, but.two separate Numeric Compaction blocks can bg
bne symbol and at the beginning of the next.\ These conditions are related to Structured Append
g (see Annex H.3) and not Structured Append and ECls.

H.6 Structured Append data transmission
The trg
interprgtative ECls. The symbology-independent ECI protocol is defined below; the original PDR
defined in Annex M. Although the Structured Append Control Block is encoded at the end of the,
it is transmitted before the' symbol's data when using the ECI protocol.

Three ¢odewords (922, 923 and 928) signal the encodation of a Structured Append Control Blo
constitlient parts:-“Decoding is as follows:

1. | Ifithe Structured Append marker codeword (928) begins the sequence:

MicroPDF417
stems).

MicroPDF417
tive of the size
the end of the
scheme, where

he beginning of

ample: Numeric
encoded at the
and High Level

nsmission of Structured: Append Control Block information shall be treated in a similar manner to that of

417 protocol is
symbol's data,

Ck or one of its

a. Codeword 928 is transmitted as the escape sequence 92, 77, 73, which represents \MI' in the
default interpretation.

b. The next two codewords identify the segment index. These are encoded in Numeric
Compaction mode and decode as a 5-digit number in the range 00000 to 99998.

c. The next codewords encode the file ID field, which shall be the same for all related Structured

Append symbols. The end point of the file ID field is either codeword 922, codeword 923, or the
end of the encoded data in the symbol. Each codeword is converted to a 3-digit number in the
range 000 to 899 (i.e. the codeword number) and transmitted as three byte values (in the range
decimal 48 to 57) following the escape header: 92, 77, 70, which represents \MF' in the default

interpretation.
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2. If the Structured Append sequence tag codeword (923) begins the sequence:

a. Codeword 923 is transmitted as the escape sequence 92, 77, 79, which represents ‘MO’ in the
default interpretation.

b. The next codeword represents one of the optional field designators in Table H.1 transmitted as
a single byte representing the ASCII value of the designator.

c. The next codewords carry the data content of the optional field designator. The end point of the
optional field is either codeword 922, codeword 923, or the end of the encoded data in the
symbol. The intervening codewords should be converted according to the decode rules of the
relevant compaction mode defined in Table H.1. The resultant data may be variable length.

3. If the Btructured Append Terminator (codeword 922) is identified, the escape sequence 92|77, 90,
which fepresents \MZ' in the default interpretation, shall be transmitted.

4. At the ¢nd of the Structured Append Control Block, as defined by the end of encoded ‘data in the $ymbol,
the es¢ape sequence 92, 77, 89, which represents \MY" in the default interpretatioh, shall be transmitted.

NOTE Thig escape sequence is not explicitly encoded in the symbol.
All the Structured Append Control Block fields for a symbol (segment) shall_be )transmitted as a singlg block
starting with \MI... and ending with \MY. The transmission of the Structured Append Control Block shall grecede
the transmissign of the remainder of the encoded file segment, even though it is encoded at the end of the
symbol.

EXAMPLE

The Structlired Append Control Header of the first symbol, Segment Index = 0, with a File ID (100, 240, 300)
would be gncoded in the symbol as the codeword sequence:

[928] [111] [100].[100] [200] [300]
It would bg transmitted as:
Data tfansmission (byte):
92 77,73, 48, 48, 48, 48,48, 92, 77, 70, 49, 48, 48, 50, 48, 48, 51, 48, 48, 92, 77, 89
ASCII jnterpretation:

\MIOO000\MF160200300\MY

ed Append symbols are scanned, the de-packetising function reconstructs the original mg¢ssage,
thatthe symbols may be scanned out of sequence. If the system is operating in buffered mode,

bearing in min
the de-packeti

Decoders should provide a decoder-specific means whereby the processing of a given Structured Append file ID
may be aborted, thus allowing the decoder to begin processing a new File ID. This is necessary to prevent a
deadlock condition should one or more symbols of a given File ID be missing or undecodable.

H.6.1 Operating in buffered mode

In buffered mode, de-packetising shall be performed in the decoder/reader. Depending on the equipment
configuration it will either:

» send the reconstructed data with no Structured Append Control Block.

or
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send one Structured Append Control Block (which itself may have been reconstructed to include all

optional fields included in any symbols) to precede the entire encoded message.

The resulting

Structured Append Control Block shall have its Structured Append Index field set to 0 and shall include
the Structured Append end-of-file field (in effect, to mark the entire reconstructed message as the first

and only Structured Append segment of the pseudo-series).

Operating in unbuffered mode

In unbuffered mode, de-packetising shall be performed in the receiving system. Each transmitted Structured
Append Control block shall represent all of the required and optional fields actually encoded in the symbol.

When

onfigured in unbuffered mode, a decoder may optionally be configured not to require succ

essive symbols

to be o
Structu
File 1D
differer
determ

To faci

optiong
Contro

H.6.3
Becaug
ECls,
sequer

1.

This rq

programnmed to transmit using either the ECI protocol, or the original PDF417 transmission protoc

f the same File ID. This procedure would only be appropriate if the decoder is configured
red Append Control Block to the receiving system, and this receiving system is designed
portion of the Control Block to determine when the entire file has been processed. S
t File ID or no File ID (e.g. a single symbol not part of a Structured Append set) shall b
ned by the receiving system.

itate checking that all symbols in a Structured Append set are received in"an unbuffered
| Segment Count field should be used whenever possible as part/of-the encoded Stru
Block.

Reset-to-GLI 0 transmissions

e the 1994 USS for PDF417 defined GLI 0 and GLI/\to have rules slightly different fro
B reader compliant with this International Standard Ymust, in two situations, transmit
ces when transmitting symbols containing explicit:GLI 1 invocations:

The decoder shall transmit either a GLI QZescape sequence or an ECI 000000 esd
(depending upon which transmission pratocol it is programmed to use) after transmitting
Structured Append symbol whose data-ends in a GLI 1 (ECI 000001) interpretation.

The decoder shall transmit a Gkl 1 (ECI 000001) at the start of each variable lengt
encoded in Text Compaction mode in the Structured Append Control Block, if the data
field ends in a GLI 1 (ECI 000001) interpretation.

quirement applies whether operating in buffered or unbuffered mode, and whether

to transmit the
to monitor the
bymbols with a
e dealt with as

operation, the
ctured Append

m the rules for
extra escape

ape sequence
the data of any

h optional field
preceding that

he decoder is
DI.
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Annex |
(normative)

Testing MicroPDF417 symbol quality

1.1 Overview of methodology

As specified in[5.T4.4, The quality of MicroPDF4T7 symbolsS IS evaluated according to the methodology fefined
in ISO/IEC 15415 for the assessment of multi-row symbologies with cross-row scanning ability.

In summary, MicroPDF417 symbols are graded in respect of the following:
— Analysis df the scan reflectance profile applied to the Row Address Patterns only (seg:l:2).

— Codeword Yield, applied to the data and error correction codewords only, which-measures the efficiency
with which linear scans can recover data from the symbol. The Codeword\Yield is the number of| validly
decoded ¢odewords expressed as a percentage of the maximum number_of codewords that could have
been decpded, i.e. the number of data columns in the symbol multiplied by the number of "qyalified"
scans (after adjusting for tilt).

— Unused Efrror Correction, applied to the data and error correction codewords only, which expresses the
number ofl errors and erasures as a function of the error correction capacity of the symbol .

— Codeword print quality, applied to the data and error, correction codewords only, which enables the
Decodability, Defects and Modulation parameters of 'scan reflectance profiles covering the entife data
region of |the symbol to be graded; these grades are then modified to allow for the effect ¢f error
correction|in masking less than perfect attributes’of the symbol that influence symbol quality.

— The Decode parameter tests, on a Pass/Eail basis, whether the symbol has all its features sufficiently
correct to pe readable using the reference decode algorithm in Annex J.

The overall symbol grade shall be the lowest of each of the above grades.

.2 Test sgans for scanreflectance profile

Ten target test scan lines are first selected evenly spaced across the symbol. For instance for a five row
symbol, two tafget test:scan lines will be assigned to each row.

The analysis [of.the signal representing a MicroPDF417 Row Address Pattern (see 5.2.5) shal|l make
allowance for the fact that, in the vicinity of the one module within each Row Address Pattern that differs from
the row above, or in the vicinity of the module that differs from the row below, signal crosstalk may be present
from the Row Address Pattern either above or below the one nominally being scanned. Note that, if the
effective optical aperture of the verifying equipment is appropriate for the X- and Y-dimensions of the symbol,
significant crosstalk from both adjacent rows will not occur on the same measurement scan line. Thus, a
single poor measurement (such as unusually low decodability, compared with the rest of the Row Address
Pattern), if at either of the two possible crosstalk locations within a given Row Address Pattern, shall be
discarded when computing the grade for that scan.

Each target test scan line to be evaluated shall contain at least two Row Address Patterns (and may contain
three, if a Center Row Address Pattern is present); if such scans cannot be obtained, then the symbol shall
receive a grade of 0 on this measure. Each of these Row Address Patterns provides 5 E-distances that can
be measured (except that the outermost E-distance of the Left Row Address Pattern shall not be used for
measurement purposes). For any specific Row Address Pattern to be measured, two subsets of these E-

86 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=4b021abedcc3652396c0be41df64537f

ISO/IEC 24728:2006(E)

distances shall be enumerated. One subset excludes the one or two of the E-distances that could be distorted
by the Row Address Pattern above the one being assessed, and the other subset excludes the E-distances
that could be distorted by the Row Address Pattern below the one being assessed. For each Row Address
Pattern measurement, the subset yielding the better grade shall be used.

Because of the possibility of a scan line crossing the corner of a RAP edge at the point where it differs from
the adjacent RAP, possibly creating an extraneous transition through the global threshold and resulting in an
incorrect number of elements being detected, the verifier shall ignore RAP defects at either of the predicted
adjacent RAP edge changes. This requires that the codeword adjacent to the RAP must be decoded so that
the two RAP edge changes can be predicted. If the scan line decodes neither the RAP nor its adjacent
codeword, the scan shall be ignored. If there is damage detected to the RAP that was not at the RAP edge
change, the target test scan line shall be graded 0 and that target test scan shall be considered complete.
Once diTof the target test scan lines have been assigned a grade, the grading of the scan refleqtance profile is
complgte. However, if the RAP and adjacent codeword of one or more target scan lines are’hever decoded
after oyerscanning according to the codeword yield criteria in ISO/IEC 15415, these particular target test scan
line(s) phall be graded 0.
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Annex J
(normative)

Reference decode algorithm for MicroPDF417

This Annex describes the reference decode algorithm used in the computation of decodability when assessing
the symbol quality using the method described in ISO/IEC 15415.

symbol
ddress
two or
more rows by lising the cluster number. The decoding of symbol character bar-space sequences, for the Row
Address Pattefns as well as the PDF417 symbol characters, shall be achieved by using edge_to similar edge
(e) measurements.

Pattern, but n¢t necessarily row by row. It is possible to decode the symbol if the scan line crosses

The MicroPDF@17 symbol shall be decoded in three phases:

e |Initialization - to establish the symbol matrix.

. the matrix

Filling

Interpr

Phases 1 and

etation.

P both perform line-by-line decoding using the reference line-decode algorithm, but with

slightly

different requirements (as described in J.1 and J.2). The first two phases also differ in that this reference

decode algorit
completed (alt
expense of ad

Many stacked
specify horizor

prevent distorfions and errors in the scan:data near row boundaries.

scanning read
scan results, t
be discarded i

both Phase 1 and Phase 2 of theMicroPDF417 decode algorithm.

J.1 Phase

hm does not require that any decoded codew6rds be stored in the matrix until phase 1 hg
hough commercial implementations may.choose to store the decoded results of phase 1
fitional algorithmic complexity).

tlinear symbologies (such as RPDF417, MicroPDF417, and Stacked Channel Code)
tal separator bars between the _stacked rows, and thus do not provide a physical mecha
Practical implementations of
brs of stacked 2D symbologies will include some method of "voting," or counting of sug
b ensure that many carrectly-decoded scans of a given codeword or area of the symbol
h favour of the results of a single misdecoded scan. Voting algorithms are applicable

1: Initialization

A sufficient nu
establish the

s been
, at the

do not
hism to
linear-
cessful
will not
during

cess to

mber-of line decodes (see J.4 below) shall be performed at the start of the decode pro

rotation D of its Row Address Patterns. This is accomplished by collecting scans until either:

e RAP

a) atleast three more rows have been identified from the same family than have been identified from any

other single family, or
b) at least three different rows from one family have been scanned and the number of successful scans
from that family outnumbers the total number of successful scans from all other families.

In the absence of misdecodes, both of these criteria will be met as soon as three different rows of the symbol
have been successfully decoded. During this phase, each useable scan line must contain at least two valid
Row Address Patterns, in order to establish D. For each such scan to be considered useable, at least one
valid PDF417 symbol character must be adjacent to at least one of these patterns; furthermore, the values of
these two address patterns, and the cluster number(s) of the intervening symbol character(s), must be
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consistent with each other. If during Phase 1, successful candidates are found from the same family, but
indicate rows that are inconsistent with a single symbol version of that family, then these are counted
separately (but any row shared by two versions increments the count for both versions). Phase 1 concludes
as soon as the counts for one of these versions (including its shared rows) meet either of the above criteria,
compared to any other families decoded.

If a valid center Row Address Pattern was detected as one of the decoded patterns, then the specific
combination of decoded Row Address Patterns is sufficient to determine that the scan crossed the left and/or
right halves of a three- or four-column symbol rather than a one- or two-column symbol (by checking for a
valid pairing of patterns within Table 12). When both a left and a right Row Address Pattern were decoded,
but no center pattern was decoded, then the relative physical distance between the left and right patterns

indicates the number of columns.

Specifically, the distance between the patterns will (befo

re allowing for

possib
columrn
symbo

An ind
Addres
three g
the req
proced
symbo

After t
establi
decods
pattern
determ

J.2 R

The fo
initializ
codew
matrix
10c, m
actuall
(excep,
conditi
would

€ acceleration of the scanning beam) be elther equal to the widih of a symbol chara
symbol), two symbol characters (for a two-column symbol), 3.6 symbol characters (for
), or 4.6 symbol characters (for a four-column symbol).

vidual scan that contains a center and right Row Address Pattern, but that,contains nei
s Pattern nor a decodable PDF417 character in the first column position,tcould corresp
r a four-column symbol. If after several scans a left Row Address Pattern has yet to b
uirements of Phase 1 have otherwise been met, the decoder shall_proceed to Phas
ures described below, and begin storing decoded codewords undét-the assumption of]
(i.e., c =4). The determination whether ¢ = 3 or 4 will be made(during Phase 2.

ne RAP rotation D and the number of columns ¢ haveXthus been determined, a n
thed which has a number of columns equal to the number of data columns of the

numbers, even before the actual row numbering/for the symbol version being scan
ined).

hase 2: Filling the matrix

lowing procedure shall be used to fill the matrix of 52 rows by 1, 2, 3, or 4 columns esf
ation phase. During this phase, after each scan line has been processed (see
prds are placed into this matrixtat a matrix row address (addresses defined such that the
s row 1, not row 0) equalto-the symbol’s left Row Address Pattern number (which, using
ay be calculated from the“decoded data of that scan, even if the left Row Address P
decoded). During ‘this second phase, it is possible to utilize scans that contain
lion: 2 RAPs may(still be needed, if the 3- vs 4-column decision is still pending, becau
DN a new scan were to contain only a left RAP and the single data codeword next to it, th
hot know whether to place that codeword in the first or the second column of the matrix).
1. Initialize multiple erasure count variables v; each equal to r; x ¢, where each r; corr
number of rows of one of the defined MicroPDF417 versions from the family detern
1 (i.e., with exactly ¢ data columns and the RAP rotation D).

ter (for a one-
b three-column

ther a left Row
pond to either a
b decoded, but
e 2, using the
a four-column

natrix shall be
symbol being

d, and which has 52 rows (so that codewords can bé)placed in the matrix based upon their address

ned has been

ablished in the
J.4), decoded
first row of the
Tables 10a to
attern was not
only one RAP
se if under this
en the decoder

bsponds to the
hined in Phase

2. For each scan, attempt to decode as many codewords as the number of columns ¢ of the matrix,
following the procedures of J.4
3. Valid decode results are placed in the row of the matrix determined by the Row Address Pattern

numbers and the cluster values. As an example of a voting mechanism that can be used in this
phase, an up-down counter, initially set to zero, is associated with each matrix position. When a

codeword is decoded for a matrix position whose count is zero, the codeword is
position and the count is incremented by one. When a codeword is decoded for a
non-zero count, the count is incremented if the new codeword matches the sto
otherwise the count is decremented.
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If row crossing occurs, the cluster number shall be used to interpolate the correct Row Address
Pattern number for each individual valid codeword.

EXAMPLE A left-to-right scan of a 4-column by 44-row symbol is shown below; the scan entered the symbol on the
boundary between left Row Address Patterns 21 and 22. The left Row Address Pattern was decoded as 22. Although
there are 4 columns in the matrix, this scan line has only three decodable codewords because it did not remain entirely in
the one row for the full scan; however, the position of the missing codeword is known from element timings. The clusters
of the symbol characters were decoded as follows: 6, 6, unknown, 3.

RAP,, | Cluster,C.W. | Cluster,C.W. | RAP,, | Cluster,C.W. | Cluster, C.W. | RAP, (Row 19)
RAP,, | Fluster, CW. | Cluster,CW. | RAP,, | Cluster, C.W. | Cluster ColeRAP— (Row 20
RAP,, | [Cluster, C\\ Glester=C V. | RAP, | Cluster, CW. | Cluster, C.W. | RAP,, (Row-21
RAP,, | [luster,C.W. | Cluster,C.W. | RAP, | Cluster,C.W. | Cluster,C.W. | RAP,, (Row 22
RAP,, | [luster,C.W. Cluster, C.W. | RAP,, | Cluster,C.W. Cluster, C.W. | RAP,, (Row 23

Figure J.1 — Schematic showing a scan line crossing rows

Using matrix nofation of (row, column), where row = left Row Address Pattern number(from 1 to 52) and where c¢lumn is
numbered from |l to 4, the codewords are filled in the positions:

(21, 1), (21,2), (inknown), (20, 4).

NOTE Bechuse its cluster number was 6, rather than 0, the first codeword was placed at matrix address 21, even
though the left rpw address was decoded as 22.

4. A9 the matrix is being filled, one or more of the erasure counts v; shall be reduced by one for each
valid codeword placed in a row that‘is a member of one or more of the versions |of this
MicroPDF417 family.

5. If Phase 2 was entered without having decoded any left Row Address Patterns (i.e. assuming a
folir-column symbol), then once three or more left Row Address Patterns have been decoded in a
pasition that indicates~a three-column symbol, the decoder shall decrement the erasure counts v;
accordingly, and rélocate the codewords of the last three columns of the matrix to its firgt three
cojumns.

6. Erfor recovery may be attempted as soon as the number of unknown codewords (for any of the

seen (i.e., the matrix was filled by assuming a four-column symbol), then the decoder shall adjust
the erasure counts v; to correspond to a three-column symbol, only if less than three data
codewords were placed in the first column of the matrix. If error recovery fails, then more
codewords shall be collected.

For more details on error detection and correction see Annex K.

J.3 Phase 3: Interpretation

Beginning from an initial state of the Byte Compaction mode 901, the data codewords shall be interpreted
according to the compaction mode that resulted from initialization, as modified by any other compaction mode
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switches.
sequence representing a Transformation ECI whose number is (000900 + d,, . 4).

J.4 Reference line-decode algorithm

If the first codeword is less than 900, then it shall be interpreted as if it were a three-codeword

The requirements for successful processing of a scan line differ slightly, depending upon whether the
decoding process is in its first or its second phase; these requirements were defined in the phase 1 and 2
descriptions. During either phase, every scan shall contain one or more symbol characters in the data region,
and at Ieast one of these data region characters shall be adjacent to a left or right Row Address Pattern.

During eithe ) ]
g steps to decode the I|ne

1. Find a candidate pairing of a Left or Right Row Address Pattern adjaceht)to a P
character. A potential candidate consists of a sequence of 14 bars and spacés (startir]
bar or a space) where either the first 6 elements have a nominal 10 : 17 ratio compare
or the first 8 elements have a nominal 17 : 10 ratio compared torthe’next 6. To (¢
candidate, decode the selected 6 elements as a Row Address Pattern’(using the steps
and decode the selected 8 elements as a PDF417 symbol character (using the steps (¢
Assume a forward scan if the candidate string begins with a bary/and a reverse scan if
space; confirm this assumption using the fact that the first batr of a MicroPDF417 sym|
be 2X or greater on a forward scan, but will be 1X on acreverse scan (if misinterprete

single-module stop bar as well (by taking an extra-edge-to-edge measurement, which 1
as 1 module larger than the rightmost space of:the right RAP). Use the information in
10c to reject scans containing inconsistent Rew Address Pattern numbers.

2. In processing the entire scan line, mare than one valid candidate pattern/character j
found, possibly at overlapping locations. For each candidate (i.e., for each Row A
adjacent to a PDF417 symbol character) found using the procedures of step 1 above:

a) During Phase 15 when the number of columns is unknown, attempt to decode
an additional symbol character and a second Row Address Pattern at ever

position (relative to the address pattern/data codeword pair found in step 1

Row Address Pattern was found during this Phase 1 processing, discard the c3
pair-of Row Address Patterns included a center Row Address Pattern, then atte
the-additional symbol character(s), and the remaining Row Address Pattern, of

b) During Phase 2, when the number of columns is known, attempt to ded

second Row Address Pattern, consistent with the results of step 1, is confirmed.

n contains the

DF417 symbol
g with either a
J to the next 8,
onfirm a valid
of J.4.1 below),
f J.4.2 below).
t begins with a
bol will always
d as a forward

scan). Confirm the presence of the Address Pattern's.adjacent quiet zone, and for a right pattern, the

nust normalize
Tables 10a to

airing may be
ldress Pattern

n parallel both
valid starting
above), until a
If no second
ndidate. If the
mpt to decode
the symbol.

ode as many

additianal-avmabal-ebhatractara—ga—ia —af-datao
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in the matrix;
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c)

d)

also, attempt to decode the remaining Row Address Pattern(s) at the appropriate location(s)
for this number of data columns.

In performing either a) or b), use the scan direction derived from step 1 above. Decode the
Row Address Pattern bar-space sequences as per Annex J.4.1; decode the symbol character
bar-space sequences as per Annex J.4.2.

In performing either a) or b), if two or three Row Address Patterns were found within the
candidate string, check that their pattern numbers are consistent with each other (using
Tables 10a to 10c). The decoded pattern numbers of two neighboring RAPs may each vary
by plus or minus one from those of a defined MicroPDF417 row. These numbers must be
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