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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
establi f izath f f ; ; ivity ISO and IEC
technidal committees collaborate in fields of mutual interest. Other international organizations| governmental
and ngn-governmental, in liaison with ISO and IEC, also take part in the work. In the field|of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1,

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives| Part 2.

ion is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. |JSO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IELC 24724 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informatign technology,
Subcofqnmittee SC 31, Automatic identification and dataeapture techniques.

This sgcond edition cancels and replaces the first.gdition (ISO/IEC 24724:2006), which has bgen technically
revised.

© ISO/IEC 2011 — All rights reserved \"
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Introduction

GS1 DataBar was formerly known as “Reduced Space Symbology (RSS)” and is renamed to align with the
name of the GS1 organization.

The GS1 DataBar family contains three types of linear symbologies to be used with the GS1 system. The first
type has four variations (GS1 DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked and

GS1 DataBar
comprises onl
variation (GS1
use of GS1 D4
Specifications.

GS1 DataBar
identification (
scanned omni
DataBar Stacl

omnidirectiona| scanning. GS1 DataBar Limited encodes a 14-digit GS1 item-identification with a leadi

of zero or ong
DataBar Expa
such as weigh
programmed pj

Any member
Composite syr
component.

GS1 DataBar
identification.
to particular itg
consistent way
identification ¢

Sidbkcd OIIIIIiU‘iICbiiUI Idi). Ti Ic biab'r\cu' leidiiUllb dalc tWU'IUW byIIIIUUiD. Ti IS SCULUI

one variation, namely GS1 DataBar Limited. The third type has two variations: a,sin
DataBar Expanded) and a multi-row stacked variation (GS1 DataBar Expanded Stacke
taBar is intended to comply with the GS1 application guidelines as defined in the (GS1 (

Omnidirectional and GS1 DataBar Stacked Omnidirectional encodé |a 14-digit GS
pften referred to as a Global Trade ltem Number, or GTIN) in a,linear symbol that
lirectionally by suitably programmed point-of-sale scanners. GS1.DataBar Truncated ar
ed encode a 14-digit GS1 item identification in a linear symbol and are not suitg

in a linear symbol for use on small items that will not bé& scanned at the point-of-sal
nded encodes GS1 item identification plus supplementary-application identifier element
t and “best before” date in a linear symbol that can“be scanned omnidirectionally by §
pint-of-sale scanners.

f the GS1 DataBar family can be printed as a.stand-alone linear symbol or as part of
nbol with an accompanying two-dimensional‘Component printed above the GS1 DataBa

symbols are intended for encoding-identification numbers and data supplementary
[he administration of the numbering system by GS1 ensures that identification codes as
ms are unique worldwide and.that they and the associated supplementary data are defin
. The major benefit for thelusers of the GS1 system is the availability of uniquely
bdes and supplementary data formats for use in their trading transactions.
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Information technology — Automatic identification and data
capture techniques — GS1 DataBar bar code symbology
specification

1 Scope

This International Standard defines the requirements for the GS1 DataBar symbology.family.
characjeristics of the GS1 DataBar symbology family, data character encodation, symbol forma

print q

For GS

2 Normative references

The fo
referen
docum
ISO/IE
1ISO 42

ISO/IE

print qyality test specification — Linear symbols

ISO/IE
bar cod

ISO/IE
bar co(

ISO/IE
Harmo

ISO/IE

ality requirements, error detection, and decoding algorithms.

1 Composite symbols, ISO/IEC 24723 defines the two-dimensional«{onmponent.

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

C 646, Information technology — ISO 7-bit céded character set for information interchang
17, Codes for the representation of currencies and funds
C 15416, Information technology = Automatic identification and data capture techniqué
C 15417, Information technology — Automatic identification and data capture technique
e symbology specification

C 15420, Information technology — Automatic identification and data capture technique
e symbology specification

C 1976271 Information technology — Automatic identification and data capture (AIDC
hized voecabulary — Part 1: General terms relating to AIDC

t specifies the
s, dimensions,

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

he referenced

je

bs — Bar code

s — Code 128

s — EAN/UPC

techniques —

techniques —

C\19762-2, Information technology — Automatic identification and data capture (AIDC

Harmonized vocabulary — Part 2: Optlically readable media (ORM)

ISO/IEC 24723, Information technology — Automatic identification and data capture techniques — GS1
Composite bar code symbology specification

© ISO/IEC 2011 — All rights reserved
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3 Terms, definitions, abbreviated terms and mathematical operators

31

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.

NOTE

3.141

For terms which are defined below and in ISO/IEC 19762, the definitions given below apply.

2D component

two-dimension

] Ir\nrfinn of a GS1 ("nmlnnci’rn Qymhnl, which encodes. anplnmnnfnl infoarmation about 3

n item,

such as its lot

3.1.2
Al element sti
character strin

3.1.3

humber or expiration date

ing
j containing an application identifier followed by its associated data field

encodation methods

compaction sg
element string
symbology

31.4

indicator digit
leading digit o
indicate a varig

3.1.5

hemes used by GS1 DataBar Expanded and 2D components~t0, 'encode commonly {
5 in binary strings that are shorter than would be required using.general data compaction

f a GTIN-14 item identification number used to differentiate multiple levels of packagin
ble measure item

linear compomnent

linear portion g

3.1.6

linkage flag
indicator enco
the linear com

3.1.7
segment
minimum decg
adjacent finder

3.1.8
GS1-128

f a GS1 Composite symbol, which encedes the primary identification of an item

led in a GS1 DataBar or(GS1-128 linear component to signal if a 2D component accon
bonent

dable portion:of a bar code symbol, consisting, in GS1 DataBar, of a symbol character
pattern

sed Al
for the

g or to

panies

and its

/]

subset, specifi

3.1.9
voting

(IR YW I Lo 4 e £ ol 490 (P ol [Ta¥al
CU I 'Uo 1 'TrTitidl opPTUlITNILaliurts, UT'VUUT TZ20 do UTTITTCU T ToUT1

decoding technique whereby decoded segment values are saved along with a count of the number of times
they have been decoded

NOTE

© ISO/IEC 2011 — All rights
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3.2 Abbreviated terms

Al

2D

Application Identifier (see ISO/IEC 15418)

two-dimensional

3.3 Mathematical operators and notational conventions

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

div

integer division operator which discards the remainder

mod
The fol

0,2

12 345

4 Sy

41 1
The G

First ty,

integer remainder after integer division
owing ISO notational conventions are used.

A comma between numbers represents a decimal value (e.g. 0,2 equals'2/10) excep
subscripts or as an (n,k) designation.

A space between digits indicates factors of a thousand.

ymbol description

['ypes of GS1 DataBar symbol

b1 DataBar symbology consists of the following three types:

be of GS1 DataBar symbol that has the following four variations:
GS1 DataBar Omnidirectional

GS1 DataBar Truncated

GS1 DataBar Stacked

GS1 DataBar Stackéd Omnidirectional

Secondl type of GS1 DataBar symbol that has the following one variation:

Third ty

GS1 DataBar Limited

pe of GS1 DataBar symbol that has the following two variations:

(GS1 DataBar Fxpanded

GS1 DataBar Expanded Stacked

when used in

The first type of GS1 DataBar symbol contains four symbol characters in every symbol and has identical
character encodation rules and structure for all symbols of this type.

The second type of GS1 DataBar symbol is structurally different than the first type, containing two symbol
characters and uses different character encodation rules.

The third type has yet another distinct symbology structure and set of character encodation rules, and can
contain a variable number of symbol characters.

© ISO/IEC 2011 — All rights reserved
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GS1 DataBar Omnidirectional, GS1 DataBar Stacked Omnidirectional, GS1 DataBar Expanded and GS1
DataBar Expanded Stacked are designed to be read in segments by omnidirectional scanners.

NOTE

Annex J contains a summary of characteristics of the three types of GS1 DataBar symbology types.

4.2 Symbology characteristics

The characteristics of the GS1 DataBar symbology are:

a)

b)

c)

d)

f)

)]

Encodable character set:

1)

2)

Symbol ch
where ead

Code type

Maximum

1)

2) GS$1
chara
NOTE

Error dete

1) GS1

2) GS1

3) GS1

GS1 DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked, GS1 DataBar

Stacked Omnidirectional and GS1 DataBar Limited: 0 through 9;

GS1 pPataBar Expanded and GS1 DataBar Expanded Stacked: a subset of ISO/IEC 646, cofpsisting

of the

specigl function character, FNC1.

GS1

Stacked Omnidirectional and GS1 DataBar Limited:capplication identifier “01” plus a 14-digit
item ipgentification;

Stacked Omnidirectienal: mod 79 checksum;

upper and lowercase letters, digits, and 20 selected punctuation characters_in.additior]

h symbol character is n modules in width and is composed of k bars’and k spaces.

continuous, linear bar code symbology.

DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked, GS1 [

DataBar Expanded and GS1 DataBar Expanded Stacked: 74 numeric or 41 alp
cters (see note).

The GS1 DataBar Expanded data capacity depends on the encodation method. The max
74 digits for (01) + other Als,the maximum is 70 digits for any Als, and the maximum is 77 g
(01) + (392x) + any Als.

tion:

DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked, GS1 [

DataBar Limited: mod 89 checksum;

DataBar Expanded and GS1 DataBar Expanded Stacked: mod 211 checksum.

to the

aracter structure: different (n,k) symbol characters are used for each type of the sympology,

numeric data capacity (including implied application identifiers where appropriate, but not
including any encoded FNC1 characters):

ataBar
umeric

habetic

mum is

igits for

ataBar

Character self-checking: yes.

Bidirectionally decodable: yes.

4.3 Summary of additional features

The following is a summary of additional GS1 DataBar symbology features:

a)

Data compaction: Each member of the family has data compaction methods optimized for the data strings
that they will encode. GS1 DataBar Expanded is optimized for specific combinations of application
identifiers that are commonly used.

© ISO/IEC 2011 — All rights
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b) Component linkage: All GS1 DataBar symbols include a linkage flag. If the linkage flag is clear, i.e. equal
to 0, then the GS1 DataBar symbol stands alone. If the linkage flag is set, i.e. equal to 1, then a 2D
component is associated with the GS1 DataBar family linear component and its separator pattern.

c) GS1-128 emulation: Readers set to the GS1-128 emulation mode transmit the data encoded within the
GS1 DataBar family symbol as if the data were encoded in one or more GS1-128 symbols.

4.4 Symbol structure

Each GS1 DataBar symbol contains outside guard patterns, symbol characters, and finder patterns. Every
symbol includes a method for error detection.

The guyard patterns for the first and third types of GS1 DataBar symbols consist of two ont—module wide
elements forming either a bar/space or a space/bar pair at each end of the symbol. GS1 DataBar Stacked and
GS1 DptaBar Expanded Stacked symbols have guard patterns at the ends of each row of th¢ symbol. GS1
DataBar Limited symbols has a different guard pattern requirement that is designed-to>prevent|misreads. See
Annex [l.1 regarding printing considerations for exterior guard pattern elements.

Every g$ymbol has two or more symbol characters, each with an (n,k) structure."The symbol character values
are combined mathematically to form the explicitly encoded data.

The finder pattern is a set of elements selected to be identifiable by the decoder so that the symbol can be
recognjzed and the relative position of the elements can be determined. Each symbol contains one or more
finder patterns. The finder patterns also function as the check character and/or segment identifigrs.

All GS| DataBar symbols include a linkage flag. If the flagyis/set, the GS1 DataBar linear conponent and its
contigyous separator pattern shall be aligned with a:2D component in accordance with ISO/IEC 24723.
Normally the GS1 DataBar linear component, its contiguous separator pattern, and the 2D ¢omponent are
printed| at the same time, comprising a single GS1>Composite symbol. It is possible however, to preprint a
GS1 DptaBar linear component with the linkagesflag set in anticipation of a subsequent process in which the
2D component is added. Under such circumstances the separator pattern shall be printed| with the GS1
DataBar linear component in accordance withZISO/IEC 24723.

Bars apd spaces may not be inverted for any form of GS1 DataBar symbol. That is, bars mupt be dark and
spaceq must be light. Scanners sheuld not attempt to decode bar and space patterns as if th¢y are inverted
becaugde inverted GS1 DataBar symbols can be misread.

5 Symbol requirements for GS1 DataBar Omnidirectional, GS1 DataBar Truncated,
5S1 DataBar Stacked and GS1 DataBar Stacked Omnidirectional

5.1 Basic characteristics of GS1 DataBar Omnidirectional

GS1 ataBar Omnldrrectlonal is a Imear symbology capable of encodrng 20 0o 000 000 000

- = S S S 2ge The following
13 digits are data characters The 13 data characters plus an |mpI|ed check d|g|t form a GS‘I 14-digit item
identification number including a leading indicator digit. Values 10 000 000 000 000 and above indicate that
the linkage flag is set and therefore a 2D component is present, e.g. value 10 001 234 567 890 encodes item
00012345678905 with the linkage flag equal to 1.

GS1 DataBar Omnidirectional can be scanned and decoded in four segments and then reconstructed. This
facilitates omnidirectional scanning. Figure 1 illustrates a stand-alone GS1 DataBar Omnidirectional symbol
encoding the value 20012345678909 and having the linkage flag equal to 0.

© ISO/IEC 2011 — All rights reserved 5
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Figure 1 — GS1 DataBar Omnidirectional symbol representing (01)20012345678909

NOTE The leading (01) is the implied application identifier and is not encoded in the symbol. The last digit, 9, is not
directly encoded in the symbol, but is a calculated mod 10 check digit. See Annex A for the check digit
calculation. Annex F Encoding examples contains a complete example of encoding a GS1 DataBar
Omnidirectional symbol.

5.2 Symbo| structure of GS1 DataBar Omnidirectional

A GS1 DataBar Omnidirectional symbol, as shown in Figure 2, consists of eight regions (from/left tp right)
comprising 96 modules:

a) aone module space and one module bar left guard pattern

b) four spacgs and four bars with 16 modules comprising symbol character 1, (k)= (16,4)
c) three spages and two bars with 15 modules comprising the left finder pattern

d) four bars and four spaces with 15 modules comprising symbol charaeter 2, (n,k) = (15,4) (right to Igft)
e) four bars and four spaces with 15 modules comprising symbol.character 4, (n,k) = (15,4)

f) three barg and two spaces with 15 modules comprising the-right finder pattern (right to left)
g) four spacgs and four bars with 16 modules comprising symbol character 3, (n,k) = (16,4) (right to Igft)

h) a one module space and one module bar right'guard pattern

NOTE The|symbol character elements are ordered toward the adjacent finder.
symbol symbol | symbol ) symbol )
left chgracter left | character | character | "9t | character |{—right
guard 1 finder 2 4 finder 3 guard
(16.4) pattern (15.4) (15,4) pattern (16,4)

Figure 2 — GS1 DataBar Omnidirectional symbol representing (01)04412345678909
The total symbol contains 46 elements (bars and spaces) comprising 96 modules. Table E.1 in Annex E lists
all 46 elements of a GS1 DataBar Omnidirectional symbol. A GS1 DataBar Omnidirectional symbol intended
for omnidirectional scanning shall have a height greater than or equal to 33X (33 modules).

No quiet zones are required. The first and last elements may appear wider than one module without affecting
the symbol if the adjacent background area is the same “color” (light on the left or dark on the right).

6 © ISO/IEC 2011 — All rights reserved
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5.2.1 Symbol character structure
Each of the four symbol characters has an (n,k) structure. The value of n is 16 for the first and third (outside)
symbol characters and 15 for the second and fourth (inside) symbol characters. The value of k is 4.

In Figure 2 the arrows show the ordering of element numbers within each character. The elements of the first
and fourth symbol characters are ordered from left to right and the elements of the second and third
characters are ordered from right to left, so that the symbol character elements are always ordered toward the
adjacent finder.

Each symbol character contains two subsets of odd- and even-numbered elements. The terms odd and even
refer to the ordinal number of the elements in each subset. For example the odd-numbered subset consists of

the firg|
adjace
elemer

spacesd.

5.2.2

For ea
subset
and w
implent
GS1D

5.2.2.1

For th¢ outside symbol characters 1 and 3, the valid-even element combinations shall hav

single-
The eV
space

Table 1
Both s
of mod

, third, Tith and seventh elements in each symbol character starting with the element 13
nt finder pattern. In symbol characters one and two, the odd elements are spaces
ts are bars. In symbol characters three and four, the odd elements are bars and the’eve

Symbol character value

ch symbol character value, an algorithm assigns a pattern of element widths to the
5. The algorithm is given the number of elements, the number_of 'modules, maximum
nether the subset can have all elements wider than one-~module. Annex B gives
entation of the GS1 DataBar Omnidirectional, GS1 DataBar“Truncated, GS1 DataBa3
htaBar Stacked Omnidirectional symbol character elementcgeneration algorithm.

Outside symbol character values

module-wide element. The valid odd elemeft subsets need not have a single-module
en element restriction insures that the symbol characters have unique edge-to-similar-
hnd space plus bar) module sums.

shows the characteristics of the<(16,4) subsets, listing the odd and even subset pairs
Ibsets have an even number of modules. The widest element widths are specified so th
ules in a pair of adjacent elements is never greater than nine. The total number of cor]

rthest from the
and the even
h elements are

odd and even
element width,
a C-language
r Stacked and

£ at least one
wide element.
edge (bar plus

in five groups.
at the number
hbinations of a

(16,4) ¢haracter is 2 841. The (16,4) symbol character value V is calculated by:

V (VODD x TE\/EN) + VEVEN + GSUM

D}
where

GSUM S
charac]

T.cy IS the even-subset total value, V is the odd subset value, V. ., is the even sulj
the sum of'the products of values for each previous group in Table 1. To encode a 5
er of V;

set value, and
pecific symbol

VCDD 7 (VD - GSUM) div TEVEN

VEVEN = Vp = Bgym) MOU Teyey

For example a (16,4) symbol character with the value of 2 315 is to be encoded. From Table 1, the value of

the symbol character is in the range of Group 4, so G, =2 015 and T_,_, = 70. Using the above equations:

SUM EVEN

Voo =(2315-2015) div70=300div70=4

Veen = (2 315-2015) mod 70 = 300 mod 70 = 20

The symbol character value 2 315 is in Group 4 (see Table 1). The symbol character is comprised of an odd
subset with 6 modules and a sequential value of V=4 out of 10 (range 0 to 9) and an even subset with
10 modules and a sequential value of V., = 20 out of 70 (range 0 to 69). Using the routines in Annex B, the
odd element widths are {1 2 2 1} and the even element widths are {1 5 1 3} giving the symbol character
element widths of {1 1252 1 1 3} as ordered towards the finder pattern (see Figure 2).
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Table 1 — Outside symbol character (16,4) characteristics

Sum of Odd/even Odd/even Odd subset Even subset
Value range Group previous subset widest total values, total values,
groups, Gsum modules elements Tobp TevEN
0 to 160 1 0 12/4 8/1 161 1

161 to 960 2 161 10/6 6/3 80 10
961to 2014 3 961 8/8 4/5 31 34
2015t02 714 4 2015 6/10 3/6 10 70
2715102 840 5 2715 4/12 1/8 1 126

5.2.2.2

InsiLe symbol character values

For the inside [symbol characters 2 and 4, the valid odd element combinations shall have atjéast ong single
module wide eJement. The valid even element subsets need not have a single-module-wide element. The odd
element restrigtion insures that the symbol characters have unique edge-to-similar-edge\(bar plus spgdce and

space plus barf

Table 2 showq the characteristics of the (15,4) subsets, listing the odd and eversubset pairs in four
The odd subsg¢t has an odd number of modules and the even subset has an_even number of modulgs. The
widest elemenft widths are specified so that the number of modules in a pdir of adjacent elements i1
greater than njine. The total number of combinations for a (15,4) character is 1 597. The range of

module sums.

Jroups.

never
llowed

values of the @dd subset is restricted so that the innermost element {odd element number 1) will not gxceed

4 modules.

Table 2 — Inside symbol character (15,4) characteristics

Sum of Odd/even Odd/even Odd subset Even subset
Value rang¢ Group previous subset widest total values, total values,
groups, Ggym modules elements Topp Teven
0to 335 1 0 510 2/7 4 84
336 to 1 031 2 336 7/8 4/5 20 35
1036to 1515 3 1036 9/6 6/3 48 10
1516 to 1 596 4 1516 11/4 8/1 81 1

The (15,4) synibol character value')/, is calculated by:

:(V

EVEI

where T,

is the odd subset total value, V

% Topp) + Vet Geu

EVEN

is the even subset value, V

OoDD

is the odd subset value, and G

SUM

is the sum of the products of values for each previous group. To encode a specific symbol character df value

VD:

VE\/EN = (VD - GSUM) div TODD

VODD = (VD - GSUM) mod TODD

Note that the significance of the even and odd subsets is reversed in these calculations compared to the
(16,4) outside symbol characters.

5.2.3 Symbol value

The value of the symbol is formed by combining the values of the left symbol character pairs and the right
symbol character pairs. The value of each symbol character pair is formed by combining the values of the
outside and inside symbol characters. The symbol character pairs and their range of values are listed in

Table 3.
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Table 3 — Symbol character pair values

Outside symbol character Inside symbol character Symbol character pair
(n,k) values (VoyTsIDE) (n,k) values (V|NSIDE) number of values value range
(16,4) 2 841 (15,4) 1597 4 537 077 0to 4 537 076

The symbol character pair value V_, . is calculated by:

PAIR

VPAIR = (1 597 X COUTSIDE) + CINSIDE

e 4o [ P " 1
alra o alc urc Syrourulidiadllcl vaiuto.

where £

~ OUTSIDE INSIDE

To encpde the pair value V. into the outside and inside symbol characters C;¢5c and Gy oe:

CC UTSIDE = VF’AIR d|V VINSIDE

C V., modV

PAIR INSIDE

OUTSIDE and CINSIDE are:

INSIDE =
For exlmple, if the symbol character pair value Vpar is 1 971 265, then G

C =1971265div 1597 =1234

quUTSIDE

C =1971 265 mod 1 597 = 567

INSIDE

The symbol value is calculated by combining the values ofthe left and right symbol character ppir values. The
calculation is:

VdwsoL = (4 537 077 x V .r) + Vapar
where V50, IS the symbol value and V.., . and V., . are the left and right symbol character pajr values.
To encpde the symbol value Vg, .., intathe left and right symbol character pairs V. and V., L:

Vibar = Veymsol div 4 537 077

Ve =V mod 4 537 077

SYMBOL

For example, if the symbol VsymeoL is 1 234 567 890, Then the value of the left pair V., . and the value of the
right pair V are:

RPAIR -

V e = 1284567 890 div 4 537 077 = 272

LPAIR

\Y =234 567 890 mod 4 537 077 = 482 946

RPAIR

Combining the values of the symbol characters generates 20 585 067 703 929 values, however, only the first
20 000 000 000 000 values (0 to 19 999 999 999 999) are used. The high-order digit is the 2D component
linkage flag: 0 for a stand-alone GS1 DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar
Stacked, GS1 or GS1 DataBar Stacked Omnidirectional and 1 if a 2D component adjoins the GS1 DataBar
Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked or GS1 DataBar Stacked Omnidirectional
primary symbol. This flag is stripped from the remaining 13 digits to form the item identification. An implied
mod-10 check digit is calculated and added to the end to form the GTIN-14 identification number. A leading
application identifier prefix 01 is added to the transmitted data, immediately after the mandatory transmitted
symbology identifier, ]e0 or ]C1.

© ISO/IEC 2011 — All rights reserved 9
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5.2.4 Finder patterns

The symbol has two finder patterns that also encode the symbol checksum. Each finder pattern can encode
nine values. The finder patterns are positioned between the first and second symbol characters and between
the fourth and third symbol characters. Since a finder pattern is adjacent to all four symbol characters, the
symbol can be scanned in four segments. Each segment will contain a symbol character and a finder pattern.

5.241 Finder pattern structure

The two finder patterns each consist of 5 elements comprising 15 modules. The left finder pattern starts and
ends with a space and the right finder pattern starts and ends with a bar. Finder pattern elements are
numbered from the outside to the inside of the symbol as shown in Figure 2.

The sum of thg modules in the elements 2 and 3 is 10 to 12, while the sum of the modules in elements 4 and 5
is 2. The ratio pf the wide element pair (2 and 3) to the total width of the four adjacent elements)(2'through 5)
is in the range of 10:12 to 12:14. This ratio is used for the first step in the recognition logic-for the finder
pattern. Table # lists the finder pattern element widths for the nine encoded values.

Table 4 — Finder pattern values and element widths

Finder Element Widths (numbered from outside/to\inside)

Valuge 1 2 3 4 5
0 3 8 2 1 1
1 3 5 5 1 1
2 3 3 7 1 1
3 3 1 9 1 1
4 2 7 4 1 1
5 2 5 6 1 1
6 2 3 8 1 1
7 1 5 7 1 1
8 1 3 9 1 1

Finder pairs 8,0 and 0,8 are not used -as™0 and 8 can be transformed into a reverse of the other with g single
1-X edge error} The remaining 79 passible pairs encode a mod 79 checksum value.

5.2.4.2 Chedcksum calculation

The two finder|pattern yalues, C .., and C_,,;, each have nine possible values. Finder pattern value pairs 0,8
and 8,0 are not valid—This leaves a total of (9 x 9) - 2 or 79 combinations. The checksum value is equdl to the
mod 79 residuge of the weighted sum of the widths of the elements in the symbol characters.

The mod 79 checksum value IS calculated by:
W B+ W B+ W B g+ W, By +..+ W, (B, 5) mod 79
where W, ,Ey y is the product of the weight for symbol character N at ordinal element position M, from

Table 5, and the module width of element M in symbol character N. The weights are successive powers of
three mod 79.

10 © ISO/IEC 2011 — All rights reserved
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Data Symbol character element ordinal positions
Character 1 3 4 5 6 7 8
1 9 27 2 6 18 54
2 4 12 36 29 8 24 72 58
3 16 48 65 37 32 17 51 74
4 64 34 23 69 49 68 46 59
Encoding the two finder pattern values uses the following procedure:

te

if temp is greater than or equal to 8, then temp = temp + 1

if temp is greater than or equal to 72, then temp = temp + 1

C

C

See Annex F.1 for a complete example of checksum calculation and check character selection.

5.24.3

ke = temp div 9

denr = temp mod 9

rlnp = check value

Decoding the finder pattern

The finder pattern is first identified by comparing the total width of four adjacent elements to thg width of their
leftmodt or rightmost pair of elements. For the finder pattern, the ratio is within the range of 1219,5 to 14:12,5.

The left and right finder patterns are differentiated.by their dark/light inversion.

The finder pattern and check for a valid symbol character to finder pattern pitch ratio should veyify that a valid
GS1 QataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked or GS1 DataBar Stacked

Omnid

5.2.5

rectional symbol quarter segmenthas been scanned.

Reference decode algorithm

Bar code reading systemsrare designed to read imperfect symbols to the extent that practjcal algorithms

permit.

value described in ISO/IEC 15416 for measuring symbol quality.

The algorithm contains the following steps to decode the symbol:

This section describes the reference decode algorithm used in the computation of the decodability

a) Filrd a'segment by looking both left to right and right to left for a four-element sequence with the ratio:

© ISO/IE

for left to right:
9,5:12 < ((element1 + element2): (element1 + element2 + element3 + element4)) < 12,5:14

or for right to left:
9,5:12 < ((element3 + element4): (element1 + element2 + element3 + element4)) < 12,5:14

This ratio identifies the second through fifth elements of the finder.
Decode the finder pattern using the method in steps c) 1 to c) 3 to find the normalized edge-to-similar-
edge values E1 and E2 from the pitch, p, the sum of the first four element widths of the finder. Verify

that the values E1 and E2 correspond to a valid GS1 DataBar Omnidirectional, GS1 DataBar
Truncated, GS1 DataBar Stacked or GS1 DataBar Stacked Omnidirectional finder pattern.

C 2011 — Al rights reserved 11
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NOTE The element numbers are ordered from outside to inside, and thus element one of the left finder occurs on the
left of the finder pattern and element one of the right finder pattern is on the right of the right finder pattern. See Figure 2.

b) Determine the direction and black-white inversion of the finder. Using the finder pattern and orientation,
determine which (n,k) pattern, (16,4) or (15,4), is appropriate for the adjacent symbol character along with

its leading element color, black or white.
c) For each adjacent symbol character with a (16,4) structure, decode it as follows:

1) Obtain the seven width measurements p, e4, e;, €3, €4, €5, and eg (Figure 3).

odd,

odd,

even,

0dd;

even;

odd,

even,

|
€4 | €3 €5 |
) €y €5 |
Figure 3 — Decode \measurements
NOTE The|diagram shows the first element as the left,black element, but the symbol characters are also left

mirrored and/or fark-light inverted.

2) Convert measurements eq, €;, €3, 4,-€5, and e to normalized values E,, E,, E3, E4, Es, and E
will rgpresent the integral module width (E;) of these measurements. The following method is U

the i-th value.

If 1,5p/16 < e; < 2,5p/16,then E; = 2
If 2,5p/16 < e; < 3,5p/16,then E; = 3
If 3,5p/16 < e; < 4,5p/16, then E; = 4
If 4,5p/16 < e; <5)5p/16, then E; =5
If 5,5p/16 < €;<6,5p/16, then E; = 6
If 6,5p/16 <er< 7,5p/16, then E; =7
If 7,5p/16,<.&; < 8,5p/16, then E; = 8
If 8,5p/16< e; < 9,5p/16, then E; =9

Hto-right

which
sed for

Otherwise the character is in error.

3) Determine the normalized element widths from the E values. The last element is assigned the
remaining modules rather that being calculated from the E values. The set of valid element widths is
the only solution that has no element widths less than one module and has at least one even
element that is one module wide. For example the Figure 3 values E4 through Eg are {4 3 4 5 5 4}.
The possible derived element sets could be calculated as {4 0 3 1 4 1 3 0} (note the 0 width
elements), {31223221}, {22132 312} (note there are no single-module even-numbered
elements), or {1 3 0 4 1 4 0 3} (note the 0 width elements and no single-module even-numbered
elements). Only the eight element widths {3 1 2 2 3 2 2 1} satisfy the requirements and therefore are
selected as the element widths. If no set of derived element widths is valid, then the character is in

error. Annex G gives a C-language implementation of this element width decoding algorithm.

12
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5)

6)
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Determine the values of the odd and even subsets from the program in Annex B.
Calculate the symbol character value from the odd and even subset values.

Calculate and store the weighted element widths for the checksum calculation.

d) For each adjacent symbol character with a (15,4) structure, decode it as follows:

1)
2)

Calculate the seven width measurements p, e+, €,, €3, €4, €5, and eg (as shown in Figure 3).

Convert measurements e, e,, €3, €4, €5, and eg to normalized values E;4, E,, Es, E4, Es, and Eg which

will represent the integral module width (E;) of these measurements. The following met

hod is used for

e) De

3)

the I-th value.

If 1,5p/15 < e;<2,5p/15, then E; = 2
If 2,5p/15 < g; < 3,5p/15, then E; = 3
If 3,5p/15 < e;<4,5p/15, then E; = 4
If 4,5p/15 < ;< 5,5p/15, then E; = 5
If 5,5p/15 < e; < 6,5p/15, then E; = 6
If 6,5p/15 < e;<7,5p/15,then E; =7
If 7,5p/15 < g; < 8,5p/15, then E; = 8
If 8,5p/15 < e;<9,5p/15, then E; = 9

Otherwise the character is in error.
Calculate the (15,4) symbol character value usingthe steps c) 3 through c¢) 6 above.
code the value of the finder pattern using the normalized element width method as follow

Find p, the sum of elements e1, e2, e3,’and e4 of the finder pattern.

the integral module width (E;) of-these measurements. The following method is used fq

If 1,5p/14 < ;< 2,5p/14, then E; = 2
If 2,5p/14 < e; < 3,5p/14, then E; = 3
If 3,5p/14 < ;< 4,5p/14, then E; =4
If 4,5p/14 < e; < 5,5p/14, then E;= 5
If 5,5p/14 < ;< 6;5p/14, then E; = 6
If 6,5p/14 <g; <7,5p/14,then E; =7
If 7,5p/14 <€, < 8,5p/14, then E; = 8
If 8,5p(14'< ;< 9,5p/14, then E; =9

lkooK up the value of the finder pattern for E1, E2, E3, and E4 in Table 4.

Convert measurements ey, e,, e;, ahd e, to normalized values E;, E,, E3, and E4,which will represent

r the i-th value.

f)  When all four symbol characters and two finder patterns have been decoded, verify that the two finder
pattern values belong to the set of 79 valid pairs. Verify that the mod 79 checksum value calculated from
the two finder patterns matches the sum of the weighted element widths (see 5.2.4.2) in the symbol

ch

g) Ca

aracters mod 79.

Iculate the linkage flag and item identification number from the four symbol characters.

h) In addition, perform such other secondary checks on acceleration, absolute timing, dimensions, etc., as
are deemed prudent and appropriate considering the specific reading device and intended application
environment.

© ISO/IEC 2011 — All rights reserved

13


https://iecnorm.com/api/?name=90a7a9eeb709a1a01709a5725048c3e6

ISO/IEC 24724:2011(E)

In the design of practical scanners for GS1 DataBar, security measures such as redundant capture of data are
required. Annex H contains additional symbol decoding considerations which should be followed to minimize
misreads.

5.3 Variations for specific applications

5.3.1 GS1 DataBar Truncated

GS1 DataBar Truncated (shown in Figure 4) is structured and encoded in the same way as the standard GS1
DataBar Omnidirectional format, except its height is reduced to a 13X minimum. It may be used for small
items, instead of GS1 DataBar Limited, when an indicator digit greater than one is required. It may also be
used when the—feureelumnr—2D-compeneni—is—desired—in—erderto—rinimize—the-height-efa—-6S4-Cemposite

symbol.

GS1 DataBar [runcated is designed to be read by scanners such as wands, handheld lasers,.and lingar and
2D imagers. Itjcannot be read efficiently by omnidirectional point-of-sale scanners.

Rigure 4 — GS1 DataBar Truncated symbol representing (01)00012345678905

The overall sizg of this format is 96X wide by a minimum of 13X high.

5.3.2 Two-rgw variations

A truncated vgriation and an omnidirectional variation are defined. GS1 DataBar Stacked is a GS1 QataBar
Omnidirectional symbol that has the two halves of the symbol reduced in height and stacked into twp rows.
The top row cgnsists of the left half of the symbol with a*1X'bar and 1X space guard pattern added to the right
of the row. The bottom row starts on the left with a 1X*bar and 1X space guard pattern followed by the right
half of the symbol. GS1 DataBar Stacked Omnidirectional is similar, but with rows which are full height, and
includes a three module tall separator pattern.

5.3.2.1 GS1 DataBar Stacked

GS1 DataBar |Stacked (shown in Rigure 5) is a truncated two-row variation. For comparison, the Higure 5
symbol encodgs the same data as-Figure 4.

i

Figure 5 — GS1 DataBar Stacked symbol representing (01)00012345678905

The top row is 5X high and the bottom row is 7X high with a 1X (minimum) high separator pattern between the
two rows. The overall size of this format is 50X wide by 13X high.

The separator pattern starts with a one-module-wide space on the left. Wherever the top row and bottom row
modules vertically adjacent to a separator pattern module have the same color, the separator module shall be
the opposite color to the adjacent row modules. This results in a separator space between two vertically
adjacent bar segments and a separator bar between two vertically adjacent space segments.

Wherever the top and bottom row modules vertically adjacent to a separator module have different colors, the
separator module shall be an opposite color to the separator module to the left. This results in a pattern of
alternating one-module wide bars and spaces in a region with complementary top and bottom row colors. As
an exception, the first four and last four modules of the separator row are always light, overriding the
complementary and alternating pattern. (See Figure 5)

14 © ISO/IEC 2011 — All rights reserved
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GS1 DataBar Stacked may be used for small items instead of GS1 DataBar Limited when the available space
is too narrow for GS1 DataBar Limited. Moreover, the narrower width of GS1 DataBar Stacked might allow for
a larger X dimension and potentially higher print quality. However, GS1 DataBar Limited or GS1 DataBar
Truncated should be used in preference to the stacked format whenever space permits without reducing
X dimension, as they are easier to scan with a wand or linear scanner.

GS1 DataBar Stacked is designed to be read by scanners such as wands, handheld lasers, and linear and 2D

imager:

5.3.2.2

s. It cannot be read efficiently by omnidirectional point-of-sale scanners.

GS1 DataBar Stacked Omnidirectional

GS1 DataBar Stacked Omnidirectional (shown in Figure 6) is a full height two-row variation. A 3X (minimum)

high sg

parator pattern shall separate the symbol rows and consists of three 1X (minimum) high

'HH

roOws.

Higure 6 — GS1 DataBar Stacked Omnidirectional.symbol representing (01)00034567890125
The upper row of the separator pattern is the complement of the bars and spaces in the tgp symbol row,
except|for the ends and 13 modules under the finder, pattern elements 1, 2 and 3. These 13 mgdules are light

under {

The mi

The lo
finder

bars a
that oc

the thr¢ée module-wide finderibar.

The fir|
alterna

Each r

he adjacent finder bars and alternating dark;\light, dark, etc. under the adjacent finder sp
ddle row consists of alternating light af@d dark modules except for the ends.

ver row is the complement of the-bottom symbol row, except for the ends and 13 mod
attern elements one, two andithree (right to left). These 13 modules are light over the

d alternating dark, light, dark; etc. (left to right) over the adjacent finder space. The sing
curs in the 13 modules over finder value 3 is shifted one module to the right so that it is g

5t four and last{four modules of the separator rows are always light, overriding the ¢
fing pattern.

bw is 33X _high minimum with a 3X high separator pattern between the two rows. The ove

ACes.

Liles above the
hdjacent finder
e dark module
ver the start of

omplementary

rall size of this

format is 50X wide by 69X high minimum.
GS1 [DataBar Stacked Omnidirectional can be used instead of GS1 DataBar QOmnidirectional for
omnidirectional scanning applications where the different aspect ratio is needed.

6 Symbol requirements for GS1 DataBar Limited

6.1

Basic characteristics

GS1 DataBar Limited is a linear symbology capable of encoding 4 000 000 000 000 (4 x 1012) numbers (see
6.2.3). The entire GS1 number set with indicator digits 1 and 0 can be encoded in addition to a flag to provide
linkage to a 2D component.

© ISO/IEC 2011 — All rights reserved
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GS1 DataBar Limited is designed to be read by scanners such as wands, handheld lasers, and linear and 2D
imagers. It cannot be read efficiently by omnidirectional point-of-sale scanners. Figure 7 illustrates a GS1

Figure 7 — GS1 DataBar Limited symbol representing (01)15012345678907

DataBar Limited symbol.

6.2 Symbol structure

frem—leftto—right-eemprising

A GS1 D t Bﬂr Lioaitad cvambhal chavagn 1n Din e Q Aot ~Ff v/ raiano
ataBartimited-symbel-shewn—in—Fig sists—of-f

79 modules:

oOTrCO—COTTOoT

VCTTCYIOTo— (1O

a) aone module space and one module bar left guard pattern;

b) seven spdces and seven bars with 26 modules comprising the left symbol character,.(n,K) = (26,7);
c) seven spdces and seven bars with 18 modules comprising the check character,((n,k) = (18,7);

d) seven spgces and seven bars with 26 modules comprising the right symbel character, (n,k) = (26,7));

e) a three element guard pattern consisting of a one module space follewed by a one module bar followed

by a five module space.

left
guard

left

left symbol

character
(26,7)

(@)

check
character
(18,7)

a

right symbol
character
(26,7)

left symbol

character

(26,7)

check
character
(18,7)

(b)

right symbol
character
(26,7)

right
guard

right

Figure 8 — (a) GS1 DataBar Limited symbol representing (01)00312345678906
(b) the same symbol on a dark background. Notice the trailing space in the right guard pattern

The total symbol contains 47 elements comprising 79 modules. Table E.2 in Annex E lists all the elements in a
GS1 DataBar Limited symbol. The minimum height shall be 10X.
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No quiet zones are required, however while each light module on both ends of the Limited symbol may look
like a quiet zone, each differs from a quiet zone in that the reference decode algorithm must check for these
guard bar patterns in order to avoid misreading a UPC-A symbol as a GS1 DataBar Limited symbol. See
Annex H. The leading and trailing space elements may blend into the background of the symbol if that

backgr

6.2.1

The tw

ound is the same color as the spaces in the symbol.

Symbol character structure

o symbol characters have an (n,k) structure. The value of n is 26 and the value of k is 7.

The elements of the two symbol characters are ordered from left to right as shown in Figure 8.

Each g
refer tq
elemer
eleven
seven
contair
subset

The od
pattern
elemer

6.2.2

For ea
algorith
subset

The va
can ha

ymbol character contains two subsets of odd- and even-numbered elements. The terms
the ordinal number of the elements in each subset. The odd elements are spaces
ts are bars. For example the odd-numbered subset consists of the first, third))fifth,
h, and thirteenth elements in each symbol character starting with the leftmost element.
elements may contain from a minimum of seven to a maximum of 19 .modules. Bo
an odd number of modules. The sum of the number of modules in the odd- and €
5 of a symbol character is equal to 26.

d and even element subsets are assigned sequential values by ‘an”algorithm that enc

s of element widths. The algorithm is given the number of elements, the number of mod
t width, and whether the subset can have all elements widerthan one module.

Symbol character value

ch symbol value, an algorithm assigns a patternief element widths to the odd and eve
m is given the number of elements, the numbérof modules, maximum element width, a

lid even element subsets have at least one single-module element whereas the odd el

odd and even
and the even
seventh, ninth,
The subsets of
h the subsets
ven-numbered

pdes values to
iles, maximum

h subsets. The
hd whether the

can have all elements wider than one module; Annex B gives a C-language implementation of the GS1
DataBar Limited symbol character element generation algorithm.

ement subsets

ve all elements wider than one module. The even element restriction insures that the symbol characters

have uhique edge-to-similar-edge (bar plus space and space plus bar) module sums.
Table § shows the characteristics of the (26,7) subsets, listing the odd and even subset pairs in|seven groups.
Both slibsets have an odd number of modules. The widest element widths are specified so thaf the number of
modulgs in a pair of adjacent elements is never greater than nine. The total number of compinations for a
symbo| character is 2 013.571.
Table 6 — Symbol character (26,7) characteristics
Sum of Odd/even Odd/even Odd subset || Even subset
Value range Group previous subset widest total values, | total values,
groups, Gsym modules elements Toop TeveN
0 to 183 063 1 0 17/9 6/3 6 538 28
183 064 to 820 063 2 183 064 13/13 5/4 875 728
820 064 to 1 000 775 3 820 064 917 3/6 28 6 454
1000 776 to 1 491 020 4 1000 776 15/11 5/4 2415 203
1491021 to 1 979 844 5 1491 021 11/15 4/5 203 2408
1979 845 to 1 996 938 6 1979 845 19717 8/1 17 094 1
1996 93910 2 013 570 7 1996 939 719 1/8 1 16 632
© ISO/IEC 2011 — All rights reserved 17


https://iecnorm.com/api/?name=90a7a9eeb709a1a01709a5725048c3e6

ISO/IEC 24724:2011(E)

The symbol ch

aracter value V is calculated by:

VD = (VODD x TEVEN) + VEVEN + GSUM
where T ., is the even subset total value, V_, is the odd subset value, V., is the even subset value, and
G, is the sum of the products of values for each previous group. To encode a specific symbol character of
value V:

VODD = (VD - GSUM) div TE\/EN

VE\/EN = (VD - GSUM) mod TEVEN

For example 3
symbol charac

Voo = (91

V 9

EVEN = (

Using the Anmex B algorithm, the symbol character from Group 3 (see Table 6)“has an odd subs

9 modules and
sequential valu
even element

2 3} as ordered from left to right.

6.2.3 Symbd
The symbol va

V

SYMBOL = (

where V00, |

To encode the

\Y \Y

DLEFT —

V \

DRIGHT =
Combining th
4 000 000 000
4 015 133 531
determined by
symbol charac
while within G

qYMBOL

symbol character with the value of 917 879 is to be encoded. From Table 6, the value
fer is in range of Group 3, so G, =820 064 and T_, ., = 6 454. Using the above equatio

SUM EVEN

7 879 — 820 064) div 6 454 = 97 815 div 6 454 = 15

7 879 — 820 064) mod 6 454 = 97 815 mod 6 454 = 1 005

a sequential value of 15 out of 28 (range 0 to 27) and an even, subset with 17 modu

vidths are {1 2 3 5 1 2 3} giving the symbol character elementwidths of {1 1221315

| value

P 013 571 x V, +V,

DLEFT) DRIGHT

5 the symbol value and V and V are the left and right symbol character values.

DLEFT DRIGHT

symbol value V into the left\and right symbol characters V and V

SYMBOL DLEFT DRIGHT*

div2 013 571

mod 2 013 574

SYMBOL

)

b values of (the” symbol characters generates 4 054 468 172 041 values, howeve
000 values-are used. These are the values 0 to 1 999 999 999 999 and 2 015 133 531
095. The-two ranges are specified in such a way that the existence of a 2D component

ter, (The stand-alone GS1 DataBar Limited symbols have left character values of 0 to 9
54:Composite symbols, GS1 DataBar Limited symbols have left character values of 1 000

ue is calculated by combining the left and right.symbol character values. The calculation|is:

of the
s:

=}

et with
es and

e of 1 005 out of 6 454 (range 0 to 6 453). The odd element widths are {1211 1 1 2} and the

1112

r only
096 to
can be

the number of modules in each subset of the left symbol character without decoding the right

D3 260,
776 to

1994 036.)

The second range of values, 2 015 133 531 096 and above, indicate that the linkage flag is set and a 2D
component accompanies the GS1 DataBar Limited symbol. The primary data value is then calculated by
subtracting 2 015 133 531 096 from the GS1 DataBar Limited value. The remainder has values 0 to
1999 999 999 999 that is identical to the first range of values and forms the primary item identification.

The values 0 to 1 999 999 999 999 represent the first 13 digits of the GTIN-14 primary item identification. The
indicator digit has two possible values of zero and one. An implied mod 10 check digit is calculated and added
to the end of the transmitted data to form the GTIN-14 identification number. A leading application identifier
prefix 01 is added to the transmitted data, immediately after the mandatory transmitted symbology
identifier, Je0 or ]JC1.

18 © ISO/IEC 2011 — All rights reserved
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6.2.4 Check character

The symbol has a check character that also serves as the symbol finder pattern. The check character is
positioned between the two symbol characters.

6.2.4.1 Check character structure

The (18,7) check character encodes 89 values, 0 to 88. Each character consists of 9 modules forming the
7 spaces and 9 modules forming the 7 bars. The check character patterns are selected to exclude patterns
that are the same as shifted and/or left-to-right mirrored 14 element patterns appearing near the middle of a
symbol. Annex C lists the check character element widths for the 89 encoded values.

6.2.4.2] Check character calculation

The value of the check character is the mod 89 residue of the weighted sum of the widths of the elements in
the symbol characters.

The m¢d 89 check value is calculated by:
Wi B+ W B+ v W B+ W, By v W, ,E, 1) mod 89

where WN wEnwm IS the product of the weight for symbol character NJat ordinal element pgsition M, from
Table 1, and the module width of element M in symbol character N-The weights are succesive powers of
three nnod 89.

Table 7 — Check character calculation element weights

Data Element Weights (numbered from the left)
Chargcter | 4 2 3 4 5 6 7 8 9 0 | 11 | 12| 13 | 14
1 3 9 27 81 65 17 51 64 14 42 37 22 66
2 20 60 2 6 18 54 73 41 34 13 39 28 84 74

Annex |F.2 contains an example of encoding a GS1 DataBar Limited symbol.

6.2.5 [Finder pattern

The finder pattern is the ratio of the pitches of the symbol characters to the check character. It|is identified by
the nominal ratio of 26{18:26 in the pitch of the 14 elements of the check character versus the {14 elements of
the twq adjacent symbol characters. In addition, the symbol is identified by the check charactell having a valid
check tharacter space/bar pattern. Reversed and/or offset check character patterns that may pppear in valid
symbols have been removed from the set of check characters.

6.2.6 |Reference decode algorithm

Bar code reading systems are designed to read imperfect symbols to the extent that practical algorithms
permit. This section describes the reference decode algorithm used in the computation of the decodability
value described in ISO/IEC 15416 for measurement of symbol quality.

The algorithm contains the following steps to decode each bar coded character:

a) Find the symbol by looking for three fourteen-element sequences with the sequence width ratio of
(26 £1,5): 18 : (26 = 1,5) (plus an allowance for acceleration if required for the scanning device).

b) Verify that the center sequence is a valid finder pattern. Using steps c¢.1 and c.2 below (with the exception

that the p divisor is 18, not 26, in step c.2), determine the element widths. Look up the element widths in
the table in Annex C.

© ISO/IEC 2011 — All rights reserved 19
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c) Decode the two symbol characters as follows:

1) Obtain the thirteen width measurements p, e4, ey, €3, €4, €5, €3, €7, €3, €9, €10, €11, and eq» (Figure 9).

odd;, odd, odd; odd, odds odds  odd;
even, even, even; eveny evens eveng eveny

€4 | €3 €5

[SH} (S7 €

Figure 9 — Decode measurements

2) Convert measurements ey, €;, €3, €4, €5, €, €7, €3, €9, €19, €11¢aNd €1, to normalized values E4} E,, Ej,
E4, E}, Es, E7, Eg, Eo, Eqo, E11, and Eq2 which will represént the integral module width (E;) of these
measurements. The following method is used for the i-th Value.

If 1,5p/26 < e; < 2,5p/26, then E; = 2

ed the
dths is
lement
42 3}.
P 13}, or
sfy the
O set of
derived element widths is valld then the character is in error. AnnexG gives a C Ianguage
implementation of this element width decoding algorithm.

4) Determine the values of the odd and even subsets from the program in Annex B.

d) When the two symbol characters and the finder pattern have been decoded, verify that the mod 89 check
character value from the finder pattern matches the sum of the weighted element widths in the symbol
characters mod 89.

e) Calculate the linkage flag and item identification number from the two symbol characters.

20 © ISO/IEC 2011 — All rights reserved
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f) In addition, perform such other secondary checks on acceleration, absolute timing, dimensions, etc., as

are deemed prudent and appropriate considering the specific reading device and intend
environment.

g) Confirm that all of the following are true:
1) the distance from the beginning of the symbol (i.e. the left edge of the guard space) to
of the first bar (i.e. the second element of the guard pattern) is greater than (3/52)p of t

character (i.e. >1,5 modules)

2) the distance from the leading edge of the guard bar to the leading edge of the first
symbol character is equal to ((N+1)/26)p +/- 0,5 modules, where N equals the normali

ed application

the right edge
he first symbol

bar of the left
zed E value of

wide)

the Tfirst space as determined in clause 6.2.6 step c) 3) (I.e. the guard bar is nominally one module

3)| if there are at least 10 elements preceding and including the first bar (numbered“from the farthest bar

UPC-A characters (according to ISO/IEC 15420) with nominal X dimension within 25%
0,25 of the nominal module size of the left DataBar Limited Symbol Character).

If any of 1, 2, 3 above are not true, reject the GS1 DataBar Limited décede on the current s

to the left = 10 to the first bar = 1) elements one through eight do not decode¢ as two valid even parity

of (1/26)p (i.e.

can.

h) confirm that the distance from the left edge of the right guard pattern to the right edge of the guard bar is

equal to (1/13)p of the right symbol character (+/- 0,5 modules) and confirm that the distan
edge of the trailing guard bar to the end of the symbol (ie. the end of the trailing space)
(5426)p (i.e. 5 modules).

IMPORTANT — Scanners shall perform steps equivalent to step g) and h) above in org
misredd of certain UPC-A symbols as GS1 DataBar-Limited. See Annex H.5 for explanatic

ce from the left
s greater than

er to prevent
n.

In the dlesign of practical scanners for GS1 DataBar, security measures such as redundant capfure of data are

requirgd. Annex H contains additional symbaol,decoding considerations which should be follow,
misreafs.

ed to minimize

7 Symbol requirements-for GS1 DataBar Expanded and GS1 DataBar Expanded

Stacked

71 asic characteristics of GS1 DataBar Expanded

GS1 DataBar Expanded is a variable length linear symbology capable of encoding up to
41 alphabetic characters of Al element string data internally represented as a binary number
Expandled can-be used to encode primary and supplementary data intended for use in retail pqg
other gpplications where the scanners and application software have been appropriately progra

74 numeric or
GS1 DataBar
int-of-sale and
mmed.

GS1 DataBar Expanded can be scanned and decoded in up to 22 segments and then reconstructed. This

facilitates omnidirectional scanning. Figure 10 illustrates a GS1 DataBar Expanded symbol.

Figure 10 — GS1 DataBar Expanded symbol representing (01)98898765432106(3202)012345(15)991231

© ISO/IEC 2011 — All rights reserved
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7.2 Symbol structure

7.21

Overall symbol structure

The first symbol character in every symbol is the check character that encodes the checksum and symbol
length. The example symbol in Figure 11 contains one check character and five symbol characters.

GS1 DataBar Expanded symbols are constructed as a sequence of triplets, each consisting of a finder pattern
between two symbol characters. If there are an odd number of symbol characters a finder pattern follows the
last symbol character. The odd-numbered characters have element order from left to right whereas the even-
numbered characters have element order from right to left. Symbol characters 1, 2, 5, 6, 9, 10, etc. have a

space for element one (the element farthest from the adjacent finder pattern) while symbol characters
8, 11, 12, etc.
or start and e
shown in Figur

a) aone moq
b) four space
c) three spac
d)

e)

f)  three bars
g) four spacs
h) four spacq
i) three spadg
j)

k) aone mog
NOTE The
The symbol i

67 elements of

22

141 71

four bars @nd four spaces with 17 modules comprising symbol charactert, (n,k) = (17,4) (right to Ig

four bars @nd four spaces with 17 modules comprising symbol chafacter 2, (n,k) = (17,4)

four bars @nd four spaces with 17 madules comprising the symbol character 5, (n,k) = (17,4) (right

have a bar for element one. The left and right guard patterns always start and end the_ s
nd each row in a stacked symbol. The six symbol character GS1 DataBar Expanded
e 11 consists of eleven regions (from left to right):

ule space and one module bar left guard pattern

s and four bars with 17 modules comprising the check character, (n,k)= (17,4)

es and two bars with 15 modules comprising finder pattern A1

and two spaces with 15 modules comprising finder pattern B2
s and four bars with 17 modules comprising the symbol character 3, (n,k) = (17,4) (right
s and four bars with 17 modules comprising symbol character 4, (n,k) = (17,4)

es and two bars with 15 modules-comprising finder pattern B1

ule bar and one module space right guard pattern
symbol character elements are ordered in sequence toward the adjacent finder pattern.

n Figure 11.Shas 67 elements comprising 151 modules. Table E.3 in Annex E lists
the GS1-DataBar Expanded symbol in Figure 11. The minimum height shall be 34 mody

left

ymbol,
symbol

o left)

o left)

all the
les.

| data data data data data
1. vy

| check 1 VL " | 1L L " | right

guard

character ﬁnder 1 ﬁnder llllllll ﬁnder 5 guard
(17,4) | pattern | (17 4y (174) pattern (174) (174) pattern | (17 4)

Figure 11 — GS1 DataBar Expanded symbol representing (01)90012345678908(3103)001750
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No quiet zones are required. The first and last elements may appear wider than one module if the adjacent
background area is the same “color” (light or dark) as the outside guard pattern element.

7.2.2

Each d

Symbol character structure

ata or check character has an (n,k) structure. The value of nis 17 and the value of k is 4.

The elements of the first, third, and other odd-numbered symbol character are ordered from left to right. The
elements of the second, fourth, and other even-numbered symbol characters are ordered from right to left, so
that the symbol character elements are ordered in sequence toward the adjacent finder pattern as indicated
by the arrows in Figure 11.

Each g
refer tg
the firs
adjace
the eig

7.2.3

For ea
algorith
subset

The va
need n
have u

In addi
five mgq
charac

Table § shows the characteristics of the-(17,4) subsets, listing the odd and even subset pairs

The od
widest
greater

ymbol character contains two subsets of odd- and even-numbered elements. The terms
the ordinal number of the elements in each subset. For example the odd-numbered ‘sul
, third, fifth and seventh elements in each symbol character starting with the element fa
nt finder pattern. The odd elements are farther from the finder pattern adjacentdo the c
hth (inside, even) element is adjacent to the finder pattern.

Symbol character value

Ch symbol value, an algorithm assigns a pattern of element widths'to the odd and eve
m is given the number of elements, the number of modules, maximum element width, a

id odd element subsets shall have at least one single-module element. The valid even el
ot have a single-module-wide element. The odd-element restriction insures that the syn
nique edge-to-similar-edge (bar plus space and:space plus bar) module sums.

tion to the above restriction, the first (furthest from the finder pattern) odd element is al

ers.

d subset has an even numbér of modules and the even subset has an odd number of

than nine. The total number of combinations for a symbol character is 4 192.

Table 8 — Symbol character (17,4) characteristics

odd and even
set consists of
rthest from the
haracter, while

 subsets. The
hd whether the

can have all elements wider than one module. Annex B gives'a C-language implementation of the GS1
DataBar Expanded symbol character element generation algorjthim.

ement subsets
bol characters

vays less than

dules wide. This restriction prevents atfalse finder pattern from appearing between adjacent symbol

in five groups.
modules. The

element widths are specified so that the number of modules in a pair of adjacent elements is never

Value range Group SZToz:)zrg‘S’LOMus Ogl?ll)i\::n 03%2\;:" t?)f;: ‘S,:::ISeest’ tE(;’tzT \;Saulzcse:f
modules elements Tobb TEven
D.to 347 1 0 12/5 72 87 4
348 to 1 387 2 348 10/7 5/4 52 20
1388t02947 |3 1388 8/9 4/5 30 52
2948t03987 |4 2948 6/11 3/6 10 104
3988t04191 |5 3988 4/13 1/8 1 204

The sy

\/S

mbol character value Vg is calculated by:

= (V X TEVEN) + V + GSUM

ODD EVEN
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where T, is the even subset total value, V_ is the odd subset value, V., is the even subset value, and
G,y is the sum of the products of values for each previous group. To encode a specific symbol character of
value Vs:

Vopo = (Vs — Gg) div T

SuMm EVEN

\ = (Vs - GSUM) mod TEVEN

EVEN —

For example a symbol character with the value of 3 544 is to be encoded. From Table 8, the value of the
symbol character is in the range of Group 4, so G ,, = 2 948 and T, = 104. Using the above equations:

Voo = (3 544 — 2 948) div 104 = 596 div 104 = 5

\Y, 3Pp44 — 2 948) mod 104 = 596 mod 104 = 76

EVEN = (

Using the Annex B algorithm, the symbol character from Group 4 (see Table 8) has an edd” subset with
6 modules and a sequential value of 5 out of 10 (range 0 to 9) and an even subset with/ 11 modules and
sequential valJe of 76 out of 104 (range 0 to 103). The odd element widths are {1 3 1 1} and the even glement
widths are {4 1|4 2} giving the symbol character element widths of {143 114 1 2}.

7.2.4 Symbdl binary value
The symbol character values 0 to 4 095 each represent 12 bits of a binary.number encoding the symbo] value.
The bit values| for each symbol character are concatenated to form the“encoded bit string. The first symbol
character (secpnd symbol character) contains the highest order bits.

The symbol sizes and their binary string length are listed in Table 9:

Table 9 — Binary capacity-of each symbol size

Number of
Nomber STl | ey, | Bits encodes
encoding data
4 3 36
5 4 48
6 5 60
7 6 72
8 7 84
9 8 96
10 9 108
11 10 120
12 141 132
13 12 144
14 13 156
15 14 168
16 15 180
17 16 192
18 17 204
19 18 216
20 19 228
21 20 240
22 21 252
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Data encodation

The user data to be encoded into a GS1 DataBar Expanded symbol consists of application identifiers and data
fields that comply with the data standard of the GS1 General Specifications, formatted exactly as they would
be for encodation into a GS1-128 symbol. The GS1-128 rules for concatenation of Al element strings, such as
the use of a FNC1 to separate a variable length element string from the element string following it, shall be
followed when encoding a GS1 DataBar Expanded symbol.

The GS1 DataBar Expanded binary string is divided into up to five binary fields. All symbols require the first

two fiel

ds and one or more of the other three fields. The fields are:

a) 2D component linkage flag (see 7.2.5.1)

b) encodation method (see 7.2.5.2)

c) variable length symbol bit field (see 7.2.5.3)

d c

e) gedneral-purpose data compaction (see 7.2.5.5)

These |pinary fields are concatenated in sequence and encoded in the_binary data string of th
encodation method is always encoded after the 2D component linkage' flag. Fixed length encog

exactl

methods end with an optional general-purpose data compactioen Tield followed by pad bits to

bits in

In the
quotati

7.2.51
This is
Compqg
is the |

7.2.5.2

The er
linkage

comprgssed data field (such as for efficient representation of an item identification Al elemsg

encodd

pressed data (see 7.2.5.4)

fill the specified binary data string of the symbol with compressed data. Variable len
he binary data string of the appropriately sized symbal.

fext of the following subclauses, bit fields will, bevindicated by their binary values encl
bn marks.

2D component linkage flag field

a single bit that indicates whether~the GS1 DataBar Expanded symbol is printed as
site symbol. Its value is zero for<a-stand-alone GS1 DataBar Expanded symbol or one tg
near component of a GS1 Composite symbol.

Encodation method field

codation method field consists of one or more bits. It is encoded directly following the
flag. It defines whether the symbol is a general-purpose symbol or begins with an appli

tion methodfield is defined in Table 10.

e symbol. The
ation methods
jth encodation
Fill any unused

psed in double

part of a GS1
indicate that it

PD component
Cation-oriented
nt string). The
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Table 10 — Encodation methods and characteristics

Encodat!on Number of symbol C_ompressed General-purppse Al element strings
method field characters field Length compaction field
1 510 22 44 yes (01) and other Als
00 4 to 22 None yes any Als
0100 6 fixed length 55 no (01) and (3103)
0101 6 fixed length 55 no (01) and (3202)/(3203)
01100 6 to 22 42 yes (01) and (392x)
01101 7 to 22 52 yes (01) and (393x)
0111000 g 1ixed fength [43) no (OT), (3T0X), and (1T)
0111001 8 fixed length 76 no (01), (320x), and (11)
0111010 8 fixed length 76 no (01), (310x), and (13)
0111011 8 fixed length 76 no (01), (320x),,and’(13)
0111100 8 fixed length 76 no (01), (310x)xand (15)
0111101 8 fixed length 76 no (01), (320x), and (15)
0111110 8 fixed length 76 No (04);,£310x), and (17)
0111111 8 fixed length 76 No (01), (320x), and (17)

The encodatioh method field of “1” is for encoding Al 01 primary data with-supplementary Als.

The encodatign method field of “00” is for items that do not use Al 01 primary identification. It defines a
variable length symbol of four or more symbol characters:*The symbol has a general-purposg data
compaction fie]d, but no compressed data field.

The encodatign method fields of “0100” and “0101”_encode primary identification and weight for \ariable
weight items. [The encodation method fields of “0141000” through “0111111” encode primary identifjcation,
weight, and anly one of the four Al date fields.

The encodatiop method fields of “01100” and£01101” encode primary identification and price.

7.2.5.3 Varjable length symbol bit field

This field is prgsent only in variable‘length symbols with an encodation method field of “1”, “00”, “0110p0”, and
“011017, and follows the encodation method field. The field contains two bits. The first bit is zero if thefe is an
even number pf symbol characters in the symbol or one if the number of symbol characters is odd. The
second bit is the size grotp-bit. It is zero if the number of symbol characters in the symbol is less than dr equal
to 14 and onelif the number of symbol characters are greater than 14. These two bits along with thg set of
finder patterng proyide a double check on the number of symbol characters defined in the check character
(see 7.2.6).

7.2.5.4 Compressed data field

The binary data in this field is interpreted according to the specific encodation method. All symbols except
those with an encodation method field of “00” contain a compressed data field.

7.2.5.41 Encodation method field “1” — general item identification data

This encodation method may be used if the Al element string 01 occurs at the start of the data message to be
encoded. The 2-digit Al 01 and the check digit are stripped from the item identification Al element string. The
remaining 13 digits are encoded in a 44-bit compressed data field in five groups of one, three, three, three,
and three digits encoded into four, ten, ten, ten, and ten bits respectively. Each group is encoded as a straight
decimal to binary conversion. Additional supplementary Al data is encoded in the general-purpose data
compaction field immediately following the 44-bit compressed data field.
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A decoder will reconstruct the compressed data field by converting the 44 bits to 13 digits in the five groups of
four, ten, ten, ten, and ten bits respectively. It will add the two digits of 01 as a prefix and add the calculated
mod 10 check digit to the end of the Al element string. The remainder of the bit string is decoded using
general-purpose data compaction.

As an example of Method “1”, (01)00012345678905(10)ABC123 could be encoded, where only the bold digits
are actually encoded in the compressed data field. The Al 10 and batch number ABC123 are encoded in the
general-purpose data compaction field directly following the 44-bit compressed data field. The decoder will
transmit: ]e0010001234567890510ABC123.

Method “1” defines a variable length symbol of five or more symbol characters including a general-purpose
data compaction field.

7.2.5.42 Encodation method field “0100” — variable weight item (0,001 kilogram increments)

This erjcodation method may be used if the data message to be encoded consists of|enly the

strings| Al 01 followed by Al 3103. The Al 01 item identification element string must have an ind
The All3103 variable weight element string must specify a weight no more than«32,767 kilog
Al element strings are compressed into 40 bits and 15 bits respectively for a’total field len

wo Al element
icator digit of 9.
rams. The two
gth of 55 bits.
-purpose data

jit are stripped

5 stripped from
bded in 15 bits

der will decode the first 40 bits into 12 digits in four groups of ten bits converted to threg¢ digits each. It
ix the 12 digits with three digits of 019. It:will also add the calculated mod 10 check digjt to the end of
Al element string. It will convert the rémaining 15 bits to base 10, padding the resulting digits with
zeroes to form six digits. It will add ¢he Al prefix of 3103 to the decoded six-digit weight to form the
Al element string in the data message.

here only the

bold gigits are actually enecoded in the compressed data field. The decoder |will transmit:
1e0019p012345678908310300.1750.
7.2.5.43 Encodation' method field “0101” — variable weight item (0,01 or 0,001 pound increments)

This ef]
strings
indicat
99,99

wo Al element
must have an
ho more than
2,767 pounds.
field length of
[-purpose data

codation méethod may be used if the data message to be encoded consists of only the
Al 01 fellowed by Al 3202 or Al 3203. The Al 01 item identification element string
br digithof’ 9. The Al 3202 variable weight element string must specify a weight
ounds,*The Al 3203 variable weight element string must specify a weight no more than 2
The tWo Al element strings are compressed into 40 bits and 15 bits respectively for a total
55 bitsvtethod-“646+*d

compaction field.

£ £ all o lood o e lood—ala 4 A 4
ClTITS d TTATU ITTIYUT SYTTTUUT Ul SIA Sy TTTDUT LTNdAl AUlTT o WILNUUL a YTTITI

To encode the two Al element strings, the leading three digits of 019 and the trailing check digit are stripped
from the Al 01 element string. The 12 digits remaining are encoded in a 40-bit compressed data field in four
groups of three digits each, encoded into four groups of ten bits. The leading 4-digit Al is stripped from the
weight element string. For Al 3202, the value of the remaining 6 digits, which shall be in the range of 0 to
9 999, is encoded in 15 bits and added to the compressed data field. For Al 3203, the value of the remaining
6 digits shall be in the range of 0 to 22 767. This value plus 10 000 is encoded in 15 bits and added to the
compressed data field.
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A decoder will decode the first 40 bits into 12 digits in four groups of ten bits converted to three digits each. It
will prefix the 12 digits with three digits of 019. It will also add the calculated mod 10 check digit to the end of
the first Al element string. It will convert the remaining 15 bits to a value. If the value is less than 10 000, it will
convert the value to six digits prefixed by the Al 3202 to form the Al element string in the data message.
Otherwise it will subtract 10 000 from the value, convert the remainder to six digits by padding with zeros on
the left if necessary, and add the Al prefix of 3203 to the six-digit value, to form the second Al element string
in the data message.

As an example of Method “0101”, (01)90012345678908(3202)000156 could be encoded, where only the bold
digits are actually encoded in the compressed data field. The decoder will transmit
“1e001900123456789083202000156".

7.2.5.4.4 Ercodation method fields “0111000” through “0111111” — variable weight item plus date

This encodatign method may be used if the data message to be encoded consists of the two-or three Al
element strings for Al 01, Al 310x or 320x (x ranging from O to 9), and optionally Al 11 or 13'er-15 or 17. The
Al 01 item identification element string must have an indicator digit of 9. The variable weight|Al elemerit string
may have any|value from 0 to 99 999. Methods “0111000” through “0111111” have a-fixed length symbol of
eight symbol characters without a general-purpose data compaction field.

The eight methods encoding variable weight product and date are:

Method "0111000" |AI 01 + Al 310x + Al 11 metric weightcand production date
Method "0111001" |Al 01 + Al 320x + Al 11 English weight and production date
Method "0111010" |AI 01 + Al 310x + Al 13 metric-weight and packaging date
Method "0111011" |AI 01 + Al 320x + Al 13 English weight and packaging date
Method "0111100" |AI 01 + Al 310x + Al 15 metric weight and “best before” date
Method "0111101" | Al 01 + Al 320x + Al 15 English weight and “best before” date
Method "0111110" |AI 01 + Al 310x + ALY metric weight and expiration date
Method "0111111"  |AI 01 + Al 320x +Al 17 English weight and expiration date

The three Al glement strings are compressed into 76 bits. The item identification is compressed into #0 bits,
the weight is cpmpressed into 20 bits, and,the date is compressed into 16 bits.

To encode the|three Al element strings, the leading three digits of 019 and the trailing check digit are Stripped
from the Al 01| element string. The' 12 digits remaining are encoded in a 40-bit compressed data field|in four
groups of thre¢ digits each, enceded into four groups of ten bits. The leading 3-digit partial Al of 310 of 320 is
stripped from the weight elenient string. The second digit (a zero) is removed from the remaining 7-digit Al
element string|data to form six digits. These 6 digits, which consist of the last digit of the Al and the Igst five
digits of the weight, are-éncoded in 20 bits and added to the compressed data field. The 16-bit comgressed
date is formed by (stripping the two-digit Al 11, 13, 15, or 17 and converting the remaining “YYMMDD” six
digits to a compressed string with values 0 to 38 399:

(YY x 384) + ((MM-1) x 32) + (DD).

The value of 38 400 in the 16-bit sub-field is used to indicate that no date field is encoded. This option is used
to encode item identification and weight when the weight value is not supported by Methods “0100” or “0101”.

A decoder will decode the first 40 bits into 12 digits in four groups of ten bits converted to three digits each. It
will prefix the 12 digits with three digits of 019. It will also add the calculated mod 10 check digit to the end of
the first Al element string. It will convert the next 20 bits to base 10 to form six digits. It will insert a zero after
the first digit to form seven digits. It will add the Al prefix of 310 or 320 to the seven-digit string to form the
second Al element string in the data message. It will convert the final 16 bits to a decimal value. If the value of
the last 16 bits is 38 400, no further data is decoded.

28 © ISO/IEC 2011 — All rights reserved


https://iecnorm.com/api/?name=90a7a9eeb709a1a01709a5725048c3e6

ISO/IEC 24724:2011(E)

Otherwise a date was encoded. The 6-digit date shall be extracted according to the above equation and an
application identifier (11, 13, 15, or 17) added as a prefix by the decoder according to the method. The eight
digits are added to the decoded message as the third Al element string.

As an example of Method “0111000”, (01)90012345678908(3103)012233(15)991231 could be encoded,
where only the bold digits are actually encoded in the compressed data field. The decoder will transmit
“1e00190012345678908310301223315991231”.

7.2.5.4.5 Encodation method field “01100” — variable measure item and price

This encodation method may be used if the data message starts with the two element strings Al 01 followed
by Al 392x. The Al 01 item identification element string must have an indicator digit of 9. The Al 392x price

may orly have from zero to three digits to the right of the decimal point (x = 0 to 3). The Al 01e
comprgssed into 40 bits and the Al 392x decimal point digit, X, is encoded in two bits. The-price
encoded in general-purpose Numeric encodation. Any additional element strings are encoded
purposg encodation.

To encpde the two element strings, the leading three digits of 019 and the trailingieheck digit ar
the Al 1 element string. The 12 digits remaining are encoded in a 40-bit compressed data field
of thre¢ digits each, encoded into four groups of ten bits. The first three digits;392, of the price
from tHe Al 392x element string. The next digit, x, is the decimal point_position and is encoded
next two bits for the allowable values 0 to 3. The data after the decimal point digit is encog
purposg encodation starting in the Numeric encodation scheme.

A decdder will decode the first 40 bits into 12 digits in four groups of ten bits converted to three
will preffix the 12 digits with three digits of 019. It will also add’the calculated mod 10 check dig
the first element string. It will add the first three digits of.the Al, 392, followed by the decimal p
is decgded from the next two bits. The remainder of the message will be decoded using g
encodation.

As an| example of Method “01100”,
bold igits are actually encoded
1e0019D0123456789083922795.

(01)90042345678908(3922)795 could be encoded, W
in- @he compressed data field. The decoder

7.2.5.46 Encodation method field “01101” — variable measure item and price with I1SO 4
Currency Code

This efcodation method may'be used if the data message starts with the two element strings
by Al 393x. The Al 01 item identification element string must have an indicator digit of 9. The
may only have from zero-to three digits to the right of the decimal point (x =0 to 3). The Al 01 e
comprgssed into 40-bits and the Al 393x decimal point, X, is encoded in two bits. The 3-

ement string is
digits are then
using general-

b stripped from
in four groups
Al are stripped
directly in the
ed in general-

digits each. It
t to the end of
pint digit which
bneral-purpose

here only the
will  transmit:

1217

Al 01 followed

Al 393x price
ement string is
Higit 1ISO 4217

Currengy Code~is.encoded in ten bits. The price digits are then encoded in general-pufpose Numeric

encodation. Any-additional element strings are encoded using general-purpose encodation.

To encpde’the two eIement strlngs the Iead|ng three dlglts of 019 and the tra|I|ng check d|g|t are

b stripped from

d in four groups

of three digits each, encoded |nto four groups of ten bits. The first three dlglts 393 of the price Al are stripped
from the Al 393x element string. The next digit, x, is the decimal point position and is encoded directly in the
next two bits for the allowable values 0 to 3. The next three digits, the ISO 4217 Currency Code, are encoded
directly in the next ten bits. The data after the three-digit ISO 4217 Currency Code is encoded in general-
purpose encodation starting in the Numeric encodation scheme.

A decoder will decode the first 40 bits into 12 digits in four groups of ten bits converted to three digits each. It
will prefix the 12 digits with three digits of 019. It will also add the calculated mod 10 check digit to the end of
the first element string. It will add the first three digits of the Al, 393, followed by the decimal point digit which
is decoded from the next two bits. The next ten bits are directly decoded as the three digits of the ISO 4217
Currency Code. The remainder of the message will be decoded using general-purpose encodation.
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As an example of Method “01101”, (01)90012345678908(3932)0401234 could be encoded, where only the
bold digits are actually encoded in the compressed data field. The decoder will transmit:
1e0019001234567890839320401234.

7.2.5.5 General-purpose data compaction field

The general-purpose data compaction field encodes Al element strings into a binary string, using a
combination of three encodation schemes:

a) Numeric encodation is used for numbers and FNC1 characters, requiring 3,5 bits per encoded character;

b) Alphanumeric encodation is used for a mix of numbers and uppercase letters, requiring 5 bits per digit or
FNC1 character, and 6 bits per letter;

c) ISO/IEC 646 encodation is used for a mix of uppercase and lowercase letters, numbers, angd most
punctuatign characters, requiring 5 bits per digit, 7 bits per letter, and 8 bits per punctuation characier.

General-purpoge data compaction is used to encode the Al element strings other thHan those spetifically
encoded using one of the compressed data encodation methods. The general-purpose|data compactipn field
is the last field in a variable length symbol. Once all of the data has been processed using general-gurpose
data compactipn scheme(s), the general-purpose encoding process concludes with the padding prgcedure
described in 72.5.5.4.

7.2.5.5.1 Numeric encodation

Numeric encodation is the default encodation scheme that is in effect at the start of the general-purpoge data
encodation field. It encodes two digits or a digit and FNC1 character in either order in seven bits. The|[seven-
bit value is determined by:

Value=(11 XD1)+D2+8

where D4 and |D, are the first and second digit values or FNC1 value (FNC1 is assigned a value of 1p). The
value ranges from 8 to 127 corresponding to the: seven-bit values of “0001000” to “1111111” (twg FNC1
characters cannot be encoded in seven bits). Abinary sequence of four zeros “0000” at the start of thelfield or
following the |end of a previous Numerjci-encodation seven-bit value signals a latch, or change, to
Alphanumeric pncoding (see Table 11).

Table 11 — Numeric encodation

Character(s) Encoded binary data

digit-digit, digit-FNC1, and FNC1-digit pairs 0001000 to 1111111
Alphanumeric latch 0000

1 daticon PTRP PoC e + P A B £ _daot bhar dar il P £t £al| 1
A NumerIC e CUUatioTmT STUUTTTOCCUTTITTO C S U CTTCUU T DA S~ U ddta CIiTaraCtieTS Ot Ore— o aTe—1 |IOW|ng

conditions becomes true:

a) If at least two characters remain and Numeric encodation cannot be applied, encode an Alphanumeric
latch in the data compaction field.

b) If one character remains, which is not a digit, encode an Alphanumeric latch in the data compaction field.
c) If one character remains, which is a digit, first calculate the symbol size needed to encode the current
binary string, and then the number of unused bits is equal to the number needed to bring the total number

of bits up to the next even multiple of 12.

1) If seven or more unused bits remain, encode the digit and a FNC1 pad in the next seven bits. This
trailing FNC1 will be recognized as a pad and will not be transmitted by the reader.
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2) If four to six bits remain, add one to the digit value and encode the result in the next four bits.

3) Otherwise the next larger symbol size will be used, encoding the digit and a FNC1 pad in the next
seven bits. This trailing FNC1 will be recognized as a pad and will not be transmitted by the reader.

Any remaining bits are encoded according to the padding procedure of 7.2.5.5.4.

d) No characters remain: any remaining bits are encoded according to the padding procedure of 7.2.5.5.4.

Whenever an Alphanumeric latch is encoded, the encodation scheme is changed to reflect that latch. If the
next data character requires ISO/IEC 646 encodation, the Alphanumeric encodation scheme will immediately

encode an ISO/IEC 646 latch following the Alphanumeric latch.

During|decoding the following special checks must be made when Numeric compaction is in elfect at the end

of the gymbol:

a) If {he last seven bits of Numeric encodation immediately before the pad sequernce encode
byla FNC1, the FNC1 is ignored.

b) If Numeric encodation is in effect when only four to six bits remain in the.symbol, then the
bit| string at the start of the remaining bits is converted into its decimal\value.

1)| If the value is zero, then the data message is complete.

2)| Otherwise, it is decoded as a final digit in the data me&ssage equal to the decimal value]

7.2.5.52 Alphanumeric encodation

Alphanumeric encodation encodes the digits and FNC1/Numeric latch, the uppercase letters, fi
characters, and two latch characters. The encoded'bit stream does not have a fixed bit length
The bifs are allocated according to the bit length of each encoded character. Each character
from three to six bits as shown in Table 12.

Table 12 — Alphanumeric encodation

b digit followed

value of the 4-

minus one.

ve punctuation
per character.
is encoded in

Character(s) ASCII value(s) Encoded Value Encoded bingry data
0to9 48 to 57 ASCII value minus 43 (5-bit) |00101 to 01110
FNC1/Numeric lateh 15 (5-bit) 01111
AtoZ 65 to 90 ASCII value minus 33 (6-bit) | 100000 to 111001
| (asterisk) 42 58 (6-bit) 111010
| (comma) 44 59 (6-bit) 111011
4 (minUs or hyphen) 45 60 (6-bit) 111100
. (period or full stop) 46 61 (6-bit) 111101
/ (slash or solidus) 47 62 (6-bit) 111110
Numeric latch 0 (3-bit) 000
ISO/IEC 646 latch 4 (5-bit) 00100
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The data is encoded by appending the variable length binary data for each character to the general-purpose
data compaction field with the following exceptions:

a) If the next

character is a FNC1, encode it in alphanumeric encodation.

b) If the next character can only be encoded using ISO/IEC 646 encodation, encode an ISO/IEC 646 latch in
the data compaction field.

c) If the next six characters can be encoded using Numeric encodation, encode a Numeric latch in the data
compaction field.

d) If the next four or more characters can be encoded using Numeric encodation and they terminate the data

string, end
Whenever a la

The encoded
previously dec

a) If the first
b) If the first

c) Otherwise

7.25.53 IS

This mode er

ISO/IEC 646, as well as FNC1 and two latch characters regquired by the symbology. The encoded bit

does not havs
encoded chardg

ode a Numeric latch in the data compaction field.
fch is encoded, the encodation scheme is changed to reflect that latch.

bit field is decoded by first examining the first one or three bits in thefield follow
pded character or initially at the start of the field.

bit is “1”, decode the next character as a 6-bit character.
hree bits are “000”, it is a numeric latch.

, decode the next character as a 5-bit character.
D/IEC 646 encodation

codes the digits, the uppercase and lowergase letters, and 21 punctuation charac

a fixed bit length per character. The bits are allocated according to the bit length g
cter. Each character is encoded in fromthree to eight bits as shown in Table 13.

ng the

ters of
stream
f each
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Character(s) ASCIl value(s) |[Encoded Value Encoded binary data
0to9 48 to 57 ASCII value minus 43 (5-bit) [00101 to 01110
FNC1/Numeric latch 15 (5-bit) 01111
AtoZ 65 to 90 ASCII value minus 1 (7-bit) 1000000 to 1011001
atoz 97 to 122 ASCI| value minus 7 (7-bit) 1011010 to 1110011
! (exclamation mark) 33 232 (8-bit) 11101000
" (quotation mark) 34 233 (8-bit) 11101001
Yo (percent sign) 37 234 (8-bit) 11101010
K (ampersand) 38 235 (8-bit) 111010141
(apostrophe) 39 236 (8-bit) 11104100
(left parenthesis) 40 237 (8-bit) 11101101
(right parenthesis) 41 238 (8-bit) 11101110
[ (asterisk) 42 239 (8-bit) 11101111
+ (plus sign) 43 240 (8-bit) 11110000
(comma) 44 241 (8-bit) 11110001
(minus or hyphen) 45 242 (8-bit) 11110010
(period or full stop) 46 243 (8*bit) 11110011
(slash or solidus) 47 244(8-bit) 11110100
(colon) 58 245 (8-bit) 11110101
(semicolon) 59 246 (8-bit) 11110110
< (less-than sign) 60 247 (8-bit) 11110111
= (equals sign) 61 248 (8-bit) 11111000
> (greater-than sign) 62 249 (8-bit) 11111001
> (question mark) 63 250 (8-bit) 11111010
| (underline or low ling) 95 251 (8-bit) 11111011
Space 32 252 (8-bit) 11111100
Numeric latch 0 (3-bit) 000
Alphanumeric latch 4 (5-bit) 00100
The d4dta.s’encoded by appending the variable length binary data for each character to the data compaction

field with the following exceptions:

a) If the next character is a FNC1, encode it in ISO/IEC 646 encodation.

b) If the next four characters can be encoded in Numeric Compaction and no character which can only be
encoded using ISO/IEC 646 encodation occurs in the next ten characters, encode a Numeric latch in the

data compaction field.

c) If the next five characters can be encoded in Alphanumeric Compaction and no character which can only
be encoded using ISO/IEC 646 encodation occurs in the next ten characters, encode an Alphanumeric
latch in the data compaction field.
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With either exception, if the data terminates in less than ten characters, then the ten-character test completes
early at the end of the data. If a latch is encoded, the encodation scheme is changed to reflect that latch.

The encoded bit field is decoded by first examining the first three or five bits following the previously decoded
character or initially at the start of the field:

If the first three bits are “000”, it is a numeric latch.

Otherwise, get the decimal value of the first five bits. If the value is:

less, decode the next character as a 5-bit character;

a)

b)
1) 15o0r
2) 16to
3) 29or

7.255.4

The number of
symbol. Howe
field. These bit

The padding
ISO/IEC 646 I3
the encodation
truncated on th

If Numeric enc
“00100” altern
are seven ref
followed by th¢
shortened if fe

7.2.6 Check
The first symb
symbol length
(0 to 4 008) of

The number o
check charactg

check cha

The checksum

P4d bits for the general-purpose data compaction field

8, decode the next character as a 7-bit character;

more, decode the next character as a 8-bit character.

symbol characters in the symbol should be the minimum required for-encoding the datg
ver, there may be unused bits in the symbol after the data is encaded in the data com
s shall be filled with a pad bit sequence until the data capacity of-the symbol is filled.

bit string is created by repeated five-bit pad sequences\of “00100”, which is bd
tch in Alphanumeric encodation and the Alphanumeric lat¢h'in ISO/IEC 646 encodation,
modes and their latches alternate without encoding mofe data. The last pad sequence
e right if there are not enough bits left in the symbol:

pdation ends the data encodation, a four-bit alphanumeric latch of “0000” is required bef
hting latch pad sequence. For example, if theyencoding ends in Numeric encodation an
haining bits, they shall be encoded as *0000001”, which is the alphanumeric latch

wer than four unused bits remain to bedpadded.

character

ol character in a GS1 DataBar Expanded symbol is the check character. It encodes b
and a checksum of the weighted symbol character element widths. Only the first 4 009
the check characterfare used.

f symbol characters, S, in the symbol (4 to 22) and the checksum value are encodeg
ras:

racter«wvalle = 211 x (S - 4) + checksum value

in that
baction

th the
so that
may be

ore the
d there
“0000”

b first three bits “001” of the ISO/IEC 646 latch of “00100”. The first four-bit latch itself may be

pth the
values

in the

5 in the

vdlde is equal to the mod 211 residue of the weighted sum of the widths of the element

symbol charac
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ers. T'he weights in Table 14 are consecutive powers of 3 mod 211.
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Table 14 — Element weights used in the mod 211 checksum calculation

* The sy
The we
(W

where
Table 1

Note th

Symbol Character Symbol Character Element Weights
Relation to Finder 1 2 3 4 5 6 7 8

A1 left* - - - - - - - -
A1 right 1 3 9 27 81 32 96 77
A2 left 20 60 180 118 143 7 21 63
A2 right 189 145 13 39 117 140 209 205
B1 left 193 157 49 147 19 57 171 91
B1 right 62 186 136 197 169 85 44 132
B2 left 185 133 188 142 4 12 36 10B
B2 right 113 128 173 97 80 29 87 5(
C1 left 150 28 84 41 123 158 52 15p
C1 right 46 138 203 187 139 206 196 16p
C2 left 76 17 51 153 37 111 122 15p
C2 right 43 129 176 106 107 110 119 14p
D1 left 16 48 144 10 30 90 59 177
D1 right 109 116 137 200 178 112 125 16¢
D2 left 70 210 208 202 184 130 179 11p
D2 right 134 191 151 31 93 68 204 19D
E1 left 148 22 66 198 172 94 71 2
E1 right 6 18 54 162 64 192 154 4(
E2 left 120 149 25 75 14 42 126 16[
E2 right 79 26 78 23 69 207 199 17p
F1 left 103 98 83 38 114 131 182 12
F1 right 161 61 183 127 170 88 53 15p
F2 left 55 165 73 8 24 72 5 15
F2 right 45 135 194 160 58 174 100 84

mbol character to the Ieft of the A1 finder is the check character, which has no element weighting.

ighted mod 211(checksum value is calculated by:

p1Eqq ¥ WE, L+ W E o + ..+ W, E, ;) mod 211

4/and the module width of element M in symbol character N for all symbol characters|in the symbol.

Wy wEm is the product of the weight for symbol character N at ordinal element pgsition M, from
at\N is a symbol character designation (for example “C1 right” which is for the symbol g]haracter to the

right of finder C1) from Table 14 and is not consecutive but determined by the sequence in Table 16. The

subscript x is the designation of the last symbol character in the symbol.

Annex F.3 contains an example of encoding a GS1 DataBar Expanded symbol.

7.2.7

Finder pattern

The symbol has twelve unique symbol finder patterns. These patterns are positioned between pairs of symbol
characters. Since a finder pattern is adjacent to all the symbol characters, the symbol can be scanned in
segments consisting of a symbol character and adjacent finder pattern.
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If there is an odd number of symbol characters in the symbol, the last finder pattern and the right guard
pattern will terminate the symbol. In this case, the last finder pattern will be adjacent to and to the right of the
last symbol character.

The twelve patterns are based on six basic patterns A through F. Each basic pattern has two versions, the first
with element one being a space on the left and the second with element one being a bar on the right. The
black-white inversion allows the two patterns to be differentiated. The 12 finder patterns are A1, A2, B1, B2,
C1, C2, D1, D2, E1, E2, F1, and F2. The ‘1’ versions have a space on the left for element one. The 2’ versions
are mirrored left-to-right and inverted black-white. Table 15 lists the element widths for the six basic patterns.

Each finder pattern consists of five elements comprising 15 modules. The sum of the modules in the elements 2
and 3 in the ‘1’ versions is 10 to 12, while the sum of the modules in elements 4 and 5 in the ‘1’ versions is 2.

The ratio of th¢ width of the wide element pair iwo and three to the total widih of the four elements two ghrough
five, within thg range of 10:12 to 12:14, is the basis of the first step in the recognition logic for.thg finder
pattern. Likewlise, for the version 2’ finders, the total width of the four elements one thretgh four are
compared to the width of the wide element pair three and four.
Table 15 — Finder pattern element widths
Base Element Widths (1 is a space) Base Element, Widths (1 is a bar)
Pattern 1 2 3 4 5 Pattern 1 2 3 4 5
A1 ( 8 4 1 1 A2 1 1 4 8 1
B1 B 6 4 1 1 B2 1 1 4 6 3
C1 B 4 6 1 1 Cc2 1 1 6 4 3
D1 B 2 8 1 1 D2 1 1 8 2 3
E1 P 6 5 1 1 E2 1 1 5 6 2
F1 p 2 9 1 1 K2 1 1 9 2 2
The finder patferns are used in the symbol in 10 ufique sets assigned according to the symbol length (see
Table 16). The sets are divided into two groups. Within each group each set has at least one unique sybset of
finder patterns|to differentiate it from the other<sets in the group. This selection of sets will protect agdinst an
erroneous synibol length derived from a misdecoded check character causing a misread.
Table 16 — Finder pattern sequences
No. of Finder Pattern Sequence
Segments | [1 | 2 3 | 4 5 | e | 7 | 8 | o 10 11
Group 1
4 A1l A2
50r6 Al B2 B1
7or8 A1 Cc2 B1 D2
9o0r10 A1 E2 B1 D2 C1
11 0r12 A1 E2 B1 D2 D1 F2
13 or 14 A1 E2 B1 D2 E1 F2 F1
Group 2
15 0or 16 A1l A2 B1 B2 C1 C2 D1 D2
17 or 18 A1 A2 B1 B2 C1 Cc2 D1 E2 E1
19 0or 20 A1l A2 B1 B2 C1 C2 D1 E2 F1 F2
21 or 22 A1 A2 B1 B2 C1 D2 D1 E2 E1 F2 F1
36 © ISO/IEC 2011 — All rights reserved
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GS1 DataBar Expanded Stacked

GS1 DataBar Expanded may be stacked in two to eleven rows. Figure 12 illustrates a two row symbol. GS1
DataBar Expanded Stacked is used when the symbol area or print mechanism is not wide enough to
accommodate the full single row symbol. Each row is 34X high with a 3X separator pattern between the rows.
For comparison the Figure 12 symbol encodes the same data as Figure 10.

The nu
symbo
compo

Figure 12 — GS1 DataBar Expanded Stacked symbol representing
(01)98898765432106(3202)012345(15)991231

mber of symbol characters in all but the last row shall he“even. There shall be a m
characters in the first row of a GS1 DataBar Expanded Stacked symbol when i
hent of a GS1 Composite symbol. The rows shall be ordered in a top to bottom sequenc

shall c

ntain a minimum of two symbol characters with extra.padding, if needed. If the symbol i

Compgsite symbol, the 2D component shall be printed above the top row.

Each df these rows shall have a finder pattern between each symbol character pair plus the tv

and right guard patterns. The last row may have:an odd number of symbol characters, in whic
finder pattern will be next to the right guard pattérn.

The firgt row and following odd-numbered-rows shall start with a space, while the second row
even-numbered rows shall start with a.bar with the possible exception of the bottom row, sg

nimum of four
t is the linear
2. The last row
5 part of a GS1

vo-element left
h case the last

and following
e Figure 13. If

there i$ an even number of segmentipairs per row (2, 4, etc. pairs, which is 4, 8, etc. segments) then even-
numbered rows shall be printed in‘\teverse element order, i.e. as a mirror image. This reversal i

that th
etc. pa
Table 1

se even-numbered rowsstart with a bar. If there is an odd number of segment pairs p
irs, which is 2, 6, 10; etc. segments) then the even-numbered rows will naturally st
7 lists the reversed rows.

Table 17 — Reversed rows in GS1 DataBar Expanded Stacked symbols

5 necessary so
br row (1, 3, 5,
Art with a bar.

Row Width of stacked symbol in segments
Number | 2 | 4 |6 |8 |10 | 12|14 |16 | 18 | 20
1 F F [F |F |[F F F F F F
2 F R [F F R F R F R
3 F F [F |F |[F
4 F R [F
5 F F
6 F R
7 F
8 F
9 F
10 F
11 F
F is a forward row, R is reversed, unachievable entries are left blank.
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A 3X (minimum) high separator pattern shall separate the symbol rows and consists of three 1X (minimum)
high rows.

The upper row of the separator pattern is the complement of the bars and spaces in the adjacent symbol row
above, except for the ends and 13 modules under the finder pattern elements 1, 2 and 3 of a version 1 finder
and elements 3, 4, and 5 of a version 2 finder. These 13 modules are light under the adjacent finder bars and
alternating dark, light, dark, etc. under the adjacent finder spaces.

The middle row consists of alternating light and dark modules except for the ends.
The lower row has a similar structure to the upper row. It is the complement of the bars and spaces in the

adjacent symbol row below, except for the ends and 13 modules over the fmder pattern elements 1, 2 and 3 of
a version 1 f|n re light

bnd last four modules of the separator rows are always light, overriding the complementary

ar Expanded Stacked symbol shown in Figure 12 has eight symbol characters. The symbol is
stacked into tivo rows, each with four symbol characters. The top row consists-ofithe first four pymbol
characters with a 1X bar and 1X space guard pattern added to the right of the row, The bottom row is [printed
as a mirror imgige. It starts on the left with the mirror image of the last four symbel‘characters followed by an
added 1X bar |and 1X space guard pattern. The overall size of the example._symbol shown in Figure 12 is
102X wide by 71X high.

There is one exception to the row reversal requirement. If the last row’ should be mirrored left-to-right, but is a
partial width rgw containing an odd number of finder patterns, then the row is offset one module to the fight by
adding a white module to the left of the row. This is necessary beeause the partial row with an odd number of
finders has symmetrical guard bar patterns which will havexthe same pattern after reversal. Fi$1ure 13
illustrates a G$1 DataBar Expanded Stacked symbol which requires an offset last row.

Figure 13 — GS1 DataBar Expanded Stacked symbol representing
(01)95012345678903(3103)000123

7.2.9 Refere

Bar code reading systems are designed to read imperfect symbols to the extent that practical algorithms
permit. This section describes the reference decode algorithm used in the computation of the decodability
value described in ISO/IEC 15416 for measurement of symbol quality.

The algorithm contains the following steps to decode the symbol:
a) Find a segment by looking left to right and right to left for a four-element sequence with the ratio:
for left to right:

9,5:12 < ((element1 + element2) : (element1 + element2 + element3 + element4)) < 12,5:14
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9,5:12 < ((element3 + element4) : (element1 + element2 + element3 + element4)) < 12,5:14

This ratio identifies the second through fifth elements of the finder.

Decode the finder pattern using the method in step b) to find the normalized edge-to-similar-edge
values E1 and E2 from the pitch, p, the sum of the first four element widths of the finder. Verify that the
values E1 and E2 correspond to a valid GS1 DataBar Expanded finder pattern.

b) Verify that the ratio of the pitch of each adjacent symbol character to the pitch of the finder has a value of
(17 £ 1,5) : 15, then decode each symbol character as follows:

1)| Calculate the seven width measurements p, e4, €,, €3, €4, €5, and eg (Figure 14).

.

ght mirrored and/or black-white inverted.

2)| Convert measurements €4, e,, €3, €4, €5, and e to normalized values E4, E,, E;, E4, E4
will represent the integral module width (E;) of these measurements. The following met

the i-th value.

If 1,5p/17.5€'< 2,5p/17, then E; = 2
If 2,5p/AK<e; < 3,5p/17, then E; = 3
If 3,5p/47 <e;<4,5p/17,then E; = 4
If 4,5p/17 < e;<5,5p/17, then E; = 5
1£5,5p/17 < e; < 6,5p/17, then E; = 6

Figure 14— Decode measurements

odd;, odd, odds odd,
even, even, evens eveny
€4 €3
€, €4 €5 |
p

NOTE The diagram shows the first element as the left black element, but the symbol characters

are also left-to-

, and Eg which
hod is used for

II 615p‘” —:Ei :55p‘”1[“e”El_l
If 7,5p/17 < e;< 8,5p/17, then E; = 8
If 8,5p/17 < e;<9,5p/17, then E; = 9

Otherwise the character is in error.

3) Determine the normalized element widths from the E values. The last element is assigned the
remaining modules rather that being calculated from the E values. The set of valid element widths is
the only solution that has no element widths less than one module and has at least one odd element
that is one module wide. For example the Figure 14 values E; through Es are {4 2 6 7 3 3}. The
possible derived element setsare {2206 1213},{31152122},0r{402430 3 1}. Only the
eight element widths {3 1 1 5 2 1 2 2} satisfy the requirements and therefore are selected as the
element widths. If no set of derived element widths is valid, then the character is in error. Annex G
gives a C-language implementation of this element width decoding algorithm.
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Deter

mine the values of the odd and even subsets from the program in Annex B.

Calculate the symbol character value from the odd and even subset values.

the pattern in Table 15.

c)

Calculate and store the weighted element widths for the checksum calculation.

Decode the value of the finder pattern using the normalized element width method above and look up

When all the symbol characters and finder patterns specified in the check character have been decoded,

verify that the mod 211 checksum calculated from the check character matches the sum of the weighted
element widths of the symbol characters mod 211.

d)

In addition
are deem
environmg

In the design @
measures suc
considerations

8 Symbol

8.1

ISO/IEC 15414
DataBar family
defined for the
‘decode’ and ‘¢
visually disting
For guidance ¢

8.2 Additional pass/fail criteria

ISO/IEC 15416
and third types
guard pattern
does not meet

This revision d
edition of this

Translate IIhe symbol characters into a binary string and translate the binary string to Al element.str

Linear symbology parameters

, perform such other secondary checks on acceleration, absolute timing, dimensions,
bd prudent and appropriate considering the specific reading device and jntended app
nt.

f practical scanners for GS1 DataBar Expanded and GS1 DataBar Expanded Stacked, S
h as redundant capture of data are required. Annex H containsadditional symbol de
which should be followed to minimize misreads.

quality

defines a standardized methodology for .me&asuring and grading bar code symbols. TH
of symbols shall be evaluated according-to that standard. The reference decode alg
GS1 DataBar symbology types in this‘specification shall be used for the assessmen
ecodability’ parameters under ISO/AEC 15416. All elements in the separator patterns sh

n printing, see Annex J.

allows for additional‘pass/fail criteria to be stipulated by a symbology specification. For
of GS1 DataBar symbols the additional criteria are that on each test scan, both of the
blements must'be present and each must be no wider than 3Z. Any individual scan pro
this requirement shall receive a grade of 0.

ngs.

ptc., as
ication

ecurity
coding

e GS1
prithms
of the
buld be

uishable. For the purpose of asséssing symbol quality the separator patterns are not graded.

he first
interior
ile that

efines ‘new guard bar/space elements in GS1 DataBar Limited that are different from

decode algoritl

following requirement or else receive a grade of 0 for that scan:

The sum of the widths of the interior space and the bar of the trailing guard pattern shall exceed 11/52 of
the sum of the widths of the fourteen elements comprising the right symbol character (i.e. 5.5 modules).

8.3 Stacked symbols

Each row shall be evaluated in accordance with ISO/IEC 15416 as though it were a separate symbol. Scan
lines shall pass through the inspection band of the central 80% of the height of each row, as specified in
ISO/IEC 15416, in order to minimise the effects of cross-talk from adjacent rows. The minimum number of
scans per row should be the lower of ten, or the row height divided by the measuring aperture diameter. The
overall symbol grade shall be the lowest overall grade obtained for any row.
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9 Transmitted data

The GS1 DataBar family of symbologies is designed and intended to be used with symbology identifiers as
specified in ISO/IEC 15424. Applications using GS1 DataBar should have symbology identifiers enabled in
their readers. The GS1 system requires the use of symbology identifiers. Applications that do not use
symbology identifiers either will not recognize the application identifiers in a GS1 DataBar symbol or
conversely will misinterpret the data from other symbols as application identifier data. GS1 DataBar symbols
are transmitted using a symbology identifier prefix of “le0”. If a 2D component accompanies the GS1 DataBar
symbol, the Al element string data immediately follows the data in the linear component.

A GS1 DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked, GS1 DataBar Stacked
Omnidirectional or GS1 DataBar Limited symbol would be transmitted as “je00110012345678902” where the
bold dgta 1001234567890 for this example is explicitly encoded in the symbol. The symbology identifier prefix,
applicgtion identifier “01” for item identification, and calculated GS1 mod 10 check digit of “2% ane added to the
transmjtted data string.

GS1 DptaBar Expanded and GS1 DataBar Expanded Stacked encodes the application identifi
symbology identifier Prefix is added as a prefix to the encoded data. GS1_DataBar Expar
DataBar Expanded Stacked can encode a FNC1 character which is transmittedlas a <GS> (AS
it is theg last character in a symbol in which case it is not transmitted.

For G$1 Composite symbols, the Al element strings in the 2D component shall be trans
following the data in the linear component. Normally, a reader must-decode both component:
flag in|the linear component is set. However, a reader shall also support a mode where

compopent is decoded and transmitted regardless of the state of the linkage flag. This 1
applicdtions that only require the primary item identification.

The repder shall support an option for GS1-128 emulation. This mode emulates the GS1-128
data trgansmission in accordance with the GS1 General Specifications. The symbology identifig

rs, so only the
ded and GS1
bCII 29) unless

mitted directly
b if the linkage
bnly the linear
hode supports

symbology for
r shall be ]C1.

GS1 DataBar Expanded symbols which exceed @8 data characters shall be transmitted as two messages.
Each message shall have a symbology identifier prefix of ]C1 and neither shall exceed 48 data characters.
The m¢ssages shall be split between two element strings, see Annex D.

10 Human readable interpretation

When printed, the human readable data shall appear below the symbol in a legible font. The GS1 application
specifi¢ation provides additional requirements for human readable interpretation.

11 Mjnimum and Maximum width of a module (X)

The mihimum:and maximum X dimension range should be specified in an application standard.

The X(dimension shall be constant throughout a given symbol. When linked to a 2D compgnent, the GS1

DataBar symbol shall have the same X dimension as the 2D component.

12 Application-defined parameters

The parameters of data content, X-dimension, minimum symbol height, minimum symbol quality grade,
symbol type, symbol placement, and any other required application parameters are defined by GS1 for each
application.
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Annex A
(normative)

Check digit calculation

GS1 DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked, GS1 DataBar Stacked
Omnidirectional, and GS1 DataBar Limited encode the GS1 GTIN-14 numbering structure (which could
encode a 14-digit item identification) shown in Table A.1. GS1 DataBar Expanded using application
identifier “01” glso-encodes-the- GS1 GTIN-14 numbering-structure—GS4-DataBs P ata DataBar
Expanded Sta¢ked may also encode the SSCC-18 numbering structure by the use of applic fler “00”.

Table A.1 — Check digit calculations of GS1 numbering structures

Digit positions

GS1 GTIN -14 N+ N2 Ns Nsg Ns Ng N7 Ng Ng, (Nwo Nt Niz Nip Nig

SSCC-18 N+ N2 N3 Ng Ns Ng N7 Ng No Niog Nit Niz(Nis Nia Nis Nig Nip  Nig

Multiply value of each positionby

x3 X1 x3 xI x3 x1 x3 x1 x3 xI»"x3 x1 x3 x1 x3 x1 x93

Total of weighted‘praducts = Sum

Subtract Sum from its value rounded up to,the next higher integer multiple of 10, if Sum is not g
integer multiple of 10 = Check digit = = 2> N

>

The GS1 chegk digit is always shown in.the"human readable interpretation and transmitted by the decoder
even though itjis not explicitly encoded i most GS1 DataBar symbols.
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Annex B
(normative)

C-language element width encoder and decoder

For each (n,k) subset, symbol values are assigned to patterns of element widths. The C encoding routine
getRSSwidths calculates the element widths given the subset value. The C decoding routine getRSSvalue
calculates the value given the subset element widths. Consecutive values are assigned element subset widths

inan o

rdaered-seauence.
Getred qHeRce-

N(
ha

The se
one m
the las
restrict
lower-rj

their pattern of module widths:

value

O©CoONOOTOTPA,WN-O0

Pattern
moduld

TE The C routine shown still has the original identifiers within it which use the name~*RSS
5 not been changed to avoid technical changes to publicly available software.

quence of element widths starts with assigning the lower-numbered elemehts/in the su
pdule, or the narrowest width that gives a valid subset. (The first pattern; with value 0,
element assigned a width of one module unless the last element would €xceed the ma
on.) Subsequent values are assigned to the next valid pattern thal maintains the narr
umbered elements. For example, the 6 module subset contains.the following values 0

Q
—
—
=

WMNMNN—_A A aaaaD’
SN =22 WDNDN A A
A AN, AN, WON0D
S A AN, 2N DNDWS

s with element widths wider than the maximum width (maxWidth) are skipped. If pattern
wide elements are excluded (noNarrow = 0), then these patterns will also be skipped.

". The C routine

bset a width of
ill have all but
imum element
bwest possible
through 9 and

s with no one-
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/**********************************************************************

getRSSwidths
routine to generate widths for GS1 DataBar elements for a given value.

Calling arguments:
val = required value
n = number of modules

elements = elements in set (GS1 DataBar Omnidirectional, GS1 DataBar Truncated,

*
*
*
*
*
*
*
* GS1 * DataBar* Stacked, GS1 DataBar Stacked Omnidirectional & Expanded
*
*
*
*
*
*
*

= 4; GS1 DataBar
Limited = 7)
maxWidth = maximum module width of an element
noNarrow = 0 will skip patterns without a one module wide element
Return:
static int| widths[] = element widths
***********************************************************************/
void getRSSwlidths (int val, int n, int elements, int maxWidth, int noNarrow)
int bar;
int elmWidth|;
int 1i;
int mxwElement;
int subVal, |lessVal;
int narrowMalsk = 0;
for (bar|= 0; bar < elements-1; bar++)
{
for |elmWidth = 1, narrowMask |= (1<<bar);
elmWidth++, narrowMask &= ~ (1<<bar))
{
* get all combinations */
gubVal = combins (n-elmWidth-1, elements~bar-2);
* less combinations with no single-module element */
ilf ((!noNarrow) && (narrowMask == 0)~&&
(n-elmWidth- (elements-bar-1)">= elements-bar-1))
{
subVal -= combins (n-elmWidth*(elements-bar), elements-bar-2);

* less combinations with eleéments > maxVal */
ilf (elements-bar-1 > 1)

lessVal = 0;

for (mxwElementy =.n-elmWidth- (elements-bar-2);
mxwEleément > maxWidth;
mxwhlement--)

}

subVal) -—= lessVal * (elements-1-bar);

[0)

lse\if (n-elmWidth > maxWidth)

lessVal += combins (n-elmWidth-mxwElement-1, elements-bar-3);

SUpvVar——;
}
val -= subVal;
if (val < 0) break;
}
val += subVal;
n -= elmWidth;
widths[bar] = elmWidth;
}
widths[bar] = n;
return;
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/**********************************************************************

* getRSSvalue

* routine to calculate the subset value given element widths.

*

* Calling arguments:

* widths[] = the given elemt widths

* elements = elements in set (GS1 DataBar Omnidirectional, GS1 DataBar Truncated,
* GS1 DataBar Stacked, GS1 DataBar Stacked Omnidirectional & Expanded = 4;
* GS1 DataBar Limited

* maxWidth = maximum module width of an element

* noNarrow = 0 will skip patterns without a one module wide element

*

* Return:

* the subset value
*****i****************************************************************/

int gqtRSSvalue (int widths[], int elements, int maxWidth, int noNarrow)

{

int vd4l = 0;
int nj

int bdr;

int elmWidth;
int 1

int mywElement;
int sybVval, lessVal;
int ngdrrowMask = 0;
for (n = i = 0; 1 < elements; 1i++)

n += widths[i];
fofr (bar = 0; bar < elements-1; bar++)

for (elmWidth = 1, narrowMask |= (1<<bar):;
elmWidth < widths[bar];
elmWidth++, narrowMask &=,(1<<bar)) {
/* get all nk combinations */
subVal = combins (n-elmWidths?, elements-bar-2);
/* less combinations witlN®o narrow */
if ((!noNarrow) && (naxrrowMask == 0) &&
(n-elmWidth~(elements-bar-1)>= elements-bar-1))

subVal -= conldins (n-elmWidth- (elements-bar),
elements-bar-2);

/* less comBirnations with elements > maxVal */
if (elements-bar-1 > 1)

lessvVal = 0;
for (mxwElement = n-elmWidth- (elements-bar-2);
mxwElement > maxWidth; mxwElement--)

lessVal += combins (n-elmWidth-mxwElement-1,
elements-bar-3);

i
subVal -= lessVal * (elements-1-bar);

}
else if (n-elmWidth > maxWidth)

{
subval--;
val += subVal;
n —-= elmWidth;
}

return (val) ;
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/*****************************************k*****************************

* combins(n, r):

*

Combinations =

n! / ((n - r)!

* r!)

returns the number of Combinations of r selected from n:

**********************************************************************/

int
int
int
int

46

combins (int n,
i, 37

int r) {

maxDenom, minDenom;

val;
if (n-r > r) {
minDenom = r;
maxDenom = n-r;
}
else {
minDenom = n-r;
maxDgnom = r;
}
val = 1;
j = 1;
for (i =|n; i > maxDenom; 1i--) {
val 1= 1i;
if (1 <= minDenom) {
val /= 3;
Jf+

}

for (; j|<= minDenom; Jj++) {

val /= 37
}

return (val);
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Annex C
(normative)

GS1 DataBar Limited check character element widths

Element Widths (from leftmost space to rightmost bar)
S1 B1 S2 B2 S3 B3 S4 B4 S5 B5 S6 B6 S7 B7

Sequence '

Value

10
11
12
13
14
15
16
17
18
19
20

10

11

12
13
14
15
16
17
18
19
20
21

21

22
23

22
23
24
25
26
27
28
29

24
25

26
27

28

29

47
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Element Widths (from leftmost space to rightmost bar)
S1 B1 S2 B2 S3 B3 S4 B4 S5 B5 S6 B6 S7 B7

Sequence '

Value

30
31

30
31

32
33
34
35
36
37
38
39
40

32
33

34

B6
B7
B8
B9

41

42

43

45

52

57
63
64
65
66
73
74
75
76
77
78
79
82

b0
b1
b2
b3
b4
b5
b6

40

41

42
43
44
45
16
47
48
49

57

58
59
60
61

126
127
128
129
130
132

141

62

63

64
65
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Value Sequence'’ Element Widths (from leftmost space to rightmost bar)
S1 B1 S2 B2 S3 B3 S4 B4 S5 B5 S6 B6 S7 B7

66 142 Tt 211 2 1 1 1 1 2 2 1 1 1

67 143 Tt 211 2 1 1 2 1 1 2 1 1 1

68 144 1t 211 2 2 1 1 1 1 2 1 1 1

69 145 1t 21 2 2 1 1 1 1 1 2 1 1 1

70 146 t 3I 1t 1 2 1 1 1 1 1 2 1 1 1

71 210 1+ 1 2 1 1 1 1 1 1 1 2 3 1 1

72 211 1Tt 1 2 1 1 1 1 1 1 2 2 2,041

73 212 1t 1 2 1 1 1 1 1 1 3 2 4,711

74 213 Tt 1 2 1 1 1 1 2 1 1,2,2 1]1

75 214 Tt 1 2 1 1 1 1 2 1 22 1 1]1

76 215 1t 1 2 1 1 1 1 3 A~ 2 1 1711

77 216 1Tt 1 2 1 1 2 1 ™ 1 2 2 1]1

78 217 11 2 1 1 2 11 1 2 2 1 1]1

79 220 11 2 2 1 1Y 1 1 1 2 2 1]1

80 316 2 1 1 1 101 1 1 2 2 2 1]1

81 317 211 11 1 1 1 3 2 1 11

82 318 21 1. @ 1 1 1 2 1 1 2 2 1|1

83 319 21411 1 1 2 1 2 2 1 1/[1

84 320 2 41111 1 3 1 1 2 1 1/(1

85 322 2171 1 1 2 1 1 1 2 2 1 1|1

86 323 2111 1 2 1 2 1 1 2 1 1|1

87 326 211 2 11 1 1 1 2 2 1 1|1

88 337 2111 1 1t 1 1 2 2 1 2 1|1
NOTE 1 Sequence is the sequence number in the 21 x 21 = 441 (numbered 0 to 440) paftern
sequencetgenerated by “getRSSwidths” in Annex B for all 8 module combinations for the|first
6 spaces and the first 6 bars. The sequence is calculated as (“space pattern value” x 21) +|“bar
patternvalue”. A list of the sequence numbers could be used instead of a list of the bar and space

widths to define the check character set.

The calling arguments for getRSSwidths to generate the bars and spaces is:

val = “space pattern value” or “bar pattern value” for space or bar (equal to 0 to
n = 8,
elements = 6,
maxWidth = 3,
noNarrow = 1.
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Annex D
(normative)

Splitting long GS1 DataBar Expanded or GS1 DataBar Expanded Stacked

symbols for GS1 emulation mode

GS1 DataBar Expanded and GS1 DataBar Expanded Stacked symbols which exceed 48 data characters
must be split in two in GS1 emulation mode before transmission. The split shall be made at the start of the

element string

hat would cause the data transmission 10 exceed the 46 character IImit. Ine element

strings

are determined either by a FNC1 separator or at the end of a fixed length Al element string listed inxTalle D.1.

The reader shall perform the following steps to find the element string that would exceed 48 characters:

a) If the da
48 charac

b) Check the next two digits of the data in the linear component (the first two digits'\of the Al).

c) If the two
Table D.1

ers, start at the beginning of the symbol.

a in the GS1 DataBar Expanded or GS1 DataBar Expanded Stacked |symbol eikceeds

digits are found in Table D.1, skip the number of characters indicated in the entry for the Al in

d) Otherwisg the Al is not in the table so it is not a predefined fixed-length Al. Search forward in the gata for

the first ogcurrence of a FNC1 or until the end of the symbol, whichever occurs first.

e) If the nun
element s

If the first mes

ring processed. Otherwise go to step b).

tage would end in a FNC1, the FNC1 is not‘transmitted.

Table D.1 — Application identifiers with predefined length

nber of characters exceeds the 48 character limit; split the data at the beginning of the last

First two digits of Number of . characters First two digits of Number of characters
thg application (Application-identifier the application (Application identifier
identifier and data field) identifier and data field)
00 20 18 8
01 16 19 8
02 16 20 4
03 16 23 2n+4 1
04 18 31 10
11 8 32 10
12 8 33 10
13 8 34 10
14 8 35 16
15 8 36 10
16 8 41 16
17 8
NOTE 1 Where n is the third digit of the application identifier (directly following the 23).

Only the application identifiers with the first two digits matching those listed in Table D.1 are considered as
“fixed length”. Other application identifiers may be defined with element string data that is naturally only one
length, but these element strings shall still be considered “variable length” because they are not in the
predefined length table. No additions will be made to this table in the future.
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Annex E
(informative)
Symbol elements

Table E.1, Table E.2, and Table E.3 described all the elements in sequence in the various types of GS1

DataBar symbols.

Table E.1 — GS1 DataBar Omnidirectional, GS1 DataBar Truncated, GS1 DataBar Stacked and GS1

DataBar Stacked Omnidirectional element description

Element Type Description
1 space left guard pattern outside element (one module wide)
2 bar left guard pattern inside element (one module wide)
3 space symbol character 1, odd element no. 1
4 bar symbol character 1, even element no. 1
5 space symbol character 1, odd element no. 2
6 bar symbol character 1, even element no. 2
7 space symbol character 1, odd element no. 3
8 bar symbol character 1, even element no\ 3
9 space symbol character 1, odd element-ne/4
10 bar symbol character 1, even eleméntno. 4
11 space left check character elementho. 1
12 bar left check character element no. 2
13 space left check character glement no. 3
14 bar left check character element no. 4 (one module wide)
15 space left check charagcter element no. 5 (one module wide)
16 bar symbol charaeter 2, even element no. 4
17 space symbol chafacter 2, odd element no. 4
18 bar symbol character 2, even element no. 3
19 space symbol,character 2, odd element no. 3
20 bar symbol character 2, even element no. 2
21 space symbol character 2, odd element no. 2
22 bar symbol character 2, even element no. 1
23 space symbol character 2, odd element no. 1
24 bar symbol character 4, odd element no. 1
25 space symbol character 4, even element no. 1
26 bar symbol character 4, odd element no. 2
27 space symbol character 4, even element no. 2
28 bar symbol character 4, odd element no. 3
29 space symbol character 4, even element no. 3
30 bar symbol character 4, odd element no. 4
31 space symbol character 4, even element no. 4
32 bar right check character element no. 5 (one module wide)
33 space right check character element no. 4 (one module wide)
34 bar TIght ChEecK character element no. 3
35 space right check character element no. 2
36 bar right check character element no. 1
37 space symbol character 3, even element no. 4
38 bar symbol character 3, odd element no. 4
39 space symbol character 3, even element no. 3
40 bar symbol character 3, odd element no. 3
41 space symbol character 3, even element no. 2
42 bar symbol character 3, odd element no. 2
43 space symbol character 3, even element no. 1
44 bar symbol character 3, odd element no. 1
45 space right guard pattern inside element (one module wide)
46 bar right guard pattern outside element (one module wide)
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Table E.2 — GS1 DataBar Limited element description

Element Type Description
1 space left guard pattern outside element (one module wide)
2 bar left guard pattern inside element (one module wide)
3 space left symbol character, symbol character element no 1, odd element no. 1
4 bar left symbol character, symbol character element no 2, even element no. 1
5 space left symbol character, symbol character element no 3, odd element no. 2
6 bar left symbol character, symbol character element no 4, even element no. 2
7 space left symbol character, symbol character element no 5, odd element no. 3
8 bar left symbol character, symbol character element no 6, even element no. 3
g space left symbol character, symbol character element no 7, odd element no. 4
1D bar left symbol character, symbol character element no 8, even element no. 4
1 space left symbol character, symbol character element no 9, odd element no, 5
1P bar left symbol character, symbol character element no 10, even element|no. 5
1B space left symbol character, symbol character element no 11, odd element no. 6
11 bar left symbol character, symbol character element no 12, even-element no. 6
1b space left symbol character, symbol character element no 13, odd element no. 7
16 bar left symbol character, symbol character element no 14,"even element no. 7
1¥ space check character element no. 1
18 bar check character element no. 2
1P space check character element no. 3
2D bar check character element no. 4
21 space check character element no. 5
2p bar check character element no. 6
2B space check character element no. 7
24 bar check character element noy, 8
2b space check character elemento. 9
2b bar check character element no. 10
2y space check character glement no. 11
28 bar check character’element no. 12
2p space check character element no. 13 (one module wide)
3p bar check character element no. 14 (one module wide)
3 space right symbol character, symbol character element no 1, odd element no. 1
3P bar right symbol character, symbol character element no 2, even element no. 1
3B space right symbol character, symbol character element no 3, odd element no. 2
34 bar right symbol character, symbol character element no 4, even element no. 2
3p space right symbol character, symbol character element no 5, odd element no. 3
3p bar right symbol character, symbol character element no 6, even element no. 3
37 Space TIght Symbol character, Symbot character eflement no 7, odd efement no. &
38 bar right symbol character, symbol character element no 8, even element no. 4
39 space right symbol character, symbol character element no 9, odd element no. 5
40 bar right symbol character, symbol character element no 10, even element no. 5
41 space right symbol character, symbol character element no 11, odd element no. 6
42 bar right symbol character, symbol character element no 12, even element no. 6
43 space right symbol character, symbol character element no 13, odd element no. 7
44 bar right symbol character, symbol character element no 14, even element no. 7
45 space right guard pattern inside element (one module wide)
46 bar right guard pattern bar element (one module wide or at least 5 modules wide)
47 Space right guard pattern outside element (5 modules)
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Table E.3 — GS1 DataBar Expanded (six segment) element description

Element Type Description
1 space left guard pattern outside element (one module wide)
2 bar left guard pattern inside element (one module wide)
3 space symbol character 1, odd element no. 1 (restricted to 4 modules or fewer)
4 bar symbol character 1, even element no. 1
5 space symbol character 1, odd element no. 2
6 bar symbol character 1, even element no. 2
7 space symbol character 1, odd element no. 3
8 bar symbol character 1, even element no. 3
9 space symbol character 1, odd element no. 4
10 bar symbol character 1, even element no. 4
11 space finder pattern A1 element no. 1
12 bar finder pattern A1 element no. 2
13 space finder pattern A1 element no. 3
14 bar finder pattern A1 element no. 4 (one module wide)
15 space finder pattern A1 element no. 5 (one module wide)
16 bar symbol character 2, even element no. 4
17 space symbol character 2, odd element no. 4
18 bar symbol character 2, even element no-3
19 space symbol character 2, odd elementino. 3
20 bar symbol character 2, even element no. 2
21 space symbol character 2, odd element no. 2
22 bar symbol character 2, even'element no. 1
23 space symbol character 2,codd element no. 1 (restricted to 4 modules or fewgr)
24 bar symbol charactet\3, odd element no. 1 (restricted to 4 modules or fewgr)
25 space symbol charagtér 3, even element no. 1
26 bar symbol character 3, odd element no. 2
27 space symbol character 3, even element no. 2
28 bar symbol character 3, odd element no. 3
29 space symbol character 3, even element no. 3
30 bar symbol character 3, odd element no. 4
31 space symbol character 3, even element no. 4
32 bar finder pattern B2 element no. 5 (one module wide)
33 space finder pattern B2 element no. 4 (one module wide)
384 bar finder pattern B2 element no. 3
35 space finder pattern B2 element no. 2
36 bar finder pattern B2 element no. 1
37 Space Symbot character 4, even elementno. &
38 bar symbol character 4, odd element no. 4
39 space symbol character 4, even element no. 3
40 bar symbol character 4, odd element no. 3
41 space symbol character 4, even element no. 2
42 bar symbol character 4, odd element no. 2
43 space symbol character 4, even element no. 1
44 bar symbol character 4, odd element no. 1 (restricted to 4 modules or fewer)
45 space symbol character 5, odd element no. 1 (restricted to 4 modules or fewer)
46 bar symbol character 5, even element no. 1
47 space symbol character 5, odd element no. 2
48 bar symbol character 5, even element no. 2
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54

Element Type Description
49 space symbol character 5, odd element no. 3
50 bar symbol character 5, even element no. 3
51 space symbol character 5, odd element no. 4
52 bar symbol character 5, even element no. 4
53 space finder pattern B1 element no. 1
54 bar finder pattern B1 element no. 2
55 space finder pattern B1 element no. 3
56 bar finder pattern B1 element no. 4 (one module wide)
57 space finder pattern B1 element no. 5 (one module wide)
58 bar symbol character 6, even element no. 4
59 space symbol character 6, odd element no. 4
60 bar symbol character 6, even element no. 3
61 space symbol character 6, odd element no. 3
62 bar symbol character 6, even element no. 2
63 space symbol character 6, odd element no. 2
64 bar symbol character 6, even element no. 1
65 space symbol character 6, odd element no. 1 (restricted to-4 \modules or fewer)
66 bar right guard pattern inside element (one module wide)
67 space right guard pattern outside element (one module wide)
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Annex F
(informative)

Encoding examples

GS1 DataBar Omnidirectional and GS1 DataBar Truncated

The (
encods
240121

The el
steps:

a) Th
ch

b) Th

c) Th

BST DataBar Omnidirectional linear component In the GS1 Composite symbol of Fig
s a linkage flag of 1 (indicating the presence of a 2D component) and an. ite

45678905.

Figure F.1 — GS1 DataBar Omnidirectional Composite symbol example

ement widths of the GS1 DataBar Omnidirectional/linear component are calculated b

e symbol value is linkage flag 10000000000000 + item no. 2401234567890 = 124012
eck digit 5 is dropped).

e left and right symbol character pair values are:

left =12 401 234 567 890 div. 4 537 077 = 2 733 309.
right= 12 401 234 567 890'mod 4 537 077 = 1 170 097.

e four symbol characters are:

data1 = left div.d 597 = 2 733 309 div 1 597 =1 711,
data2 = leftmod 1 597 = 2 733 309 mod 1 597 = 842,
data3=right div 1 597 =1 170 097 div 1 597 = 732,
data4 = right mod 1 597 =1 170 097 mod 1 597 = 1 093.

ure F.1 below
m number of

the following

34567890 (the

d) The odd and even subset values for the four symbol characters are:

data1l is (16,4) and the value 1 711 is in Group 3 with 8/8 odd/even modules. Using the equations for

Voo @nd Ve, ., from the value of data1,
Voo = (datal —961) div 34 = (1 711 — 961) div 34 = 750 div 34 = 22,

V.., = (datal—961)mod 34 = (1711 — 961) mod 34 = 750 mod 34 = 2,

data2 is (15,4) and the value 842 is in Group 2 with 7/8 odd/even modules. Using the equations for

Veey @nd V, from the value of data2,

V.., = (data2 —336)div 20 = (842 — 336) div 20 = 506 div 20 = 25,
V,,,= (data2—336)mod 20 = (842 — 336) mod 20 = 506 mod 20 = 6,
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e)

tT
f) Calculate the checksum:

g) Calculate fhetwo check characters from the checksum:

56

data3 is (16,4) and the value 732 is in Group 2 with 10/6 odd/even modules. Using the equations for
Voo @nd Ve, from the value of data3,

Vooos = (data3 —161) div 10 = (732 — 161) div 10 = 571 div 10 = 57,

Ve = (data3 —161) mod 10 = (732 — 161) mod 10 = 571 mod 10 =1,
data4 is (15,4) and the value 1 093 is in Group 3 with 9/6 odd/even modules. Using the equations for
Veey @and V, from the value of data4,

Veens = (datad — 1 036) div 48 = (1 093 — 1 036) div 48 = 57 div48 =1,

Voo = (datad — 1 036) mod 48 = (1 093 — 1 036) mod 48 = 57 mod 48 = 9.

The GS1 PataBar subset width algorithm in Annex B generates the following widths from the|subset
values:

odd 1[(value 22)= 3113

even(l (value2)= 1133

therefore data 1 widths= 31111333

odd 2 (value6)= 1231

even P (value 25)=3113

therefore data 2 widths = 13213 1 1 3 (left-to-right mirrored)
odd 3 (value 57)= 3331

even (value1)= 1122

therefore data 3 widths = 3131 3 2 1 2 (left-te=right mirrored)
odd 4{(value 9)= 1242

evenf (value1)= 1122

erefore data 4 widths = 11214222

data 1: 3x1+ 1x3 + 1x9 + 1x27)+ 1x2+ 3x6 + 3x18 + 3x54 = 278
data 2: 1x4 + 3x12 + 2x36+ 1x29 + 3x8 + 1x24 + 1x72 + 3x58 = 435
data $: 3x16 + 1x48+'3x65 + 1x37 + 3x32 + 2x17 + 1x51 + 2x74 = 657
data 4: 1x64 + 1x34 + 2x23 + 1x69 + 4x49 + 2x68 + 2x46+ 2x59 = 755

2125

Tlhereforesthe checksum =2 125 mod 79 = 71.

71 is greater than or equal to 8 so the intermediate finder pair value is 71 + 1 =72
72 is greater than or equal to 72 so the finder pair value is 72 + 1 =73

left check is 73 div9 =8

right check is 73 mod 9 = 1

left check 8 = elements 139 11

right check 1 = elements 355 1 1 (left-to-right mirrored).
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h) The element widths of the symbol are (left guard, symbol character 1, left check, symbol character 2
(mirrored), symbol character 4, right check (mirrored), symbol character 3 (mirrored), and right guard):

11,31111333,13911,31131231,11214222,11553,21231313,11.

F.2 GS1 DataBar Limited

The GS1 DataBar Limited symbol in Figure F.2 below encodes an item number of 00098765432105.

HH- M

Figure F.2 — GS1 DataBar Limited symbol example

The elgment widths of the GS1 DataBar Limited symbol are calculated by the following steps:
a) THe symbol value is the item no. 00098765432105 = 9876543210 (the check digit 5 is dropped).
b) Thg left and right symbol character values are:

left =9 876 543 210 div2 013 571 =4 904.
right=9 876 543 210 mod 2 013 571 = 1 991 026.

c) Thg odd and even subset values for the two symbol characters are:

left symbol character with the value 4 904 is in class 1 with 17/9 odd/even modules, thgrefore,
leftodd = (left data — 0) div 28 =4'904 div 28 = 175,
left even = (left data — 0) mod.28 = 4 904 mod 28 = 4,

right symbol character with the walue 1 991 026 is in class 6 with 19/7 odd/even modulgs, therefore,
right odd = (right data~<1 979 845) div 1 =11 181 div1 =11 181,
right even =(right data — 1 979 845) mod 1 = 11 181 mod 1 = 0.

d) The GS1 DataBar subset width algorithm in Annex B generates the following widths frpm the subset

values:
left odd (value 175) = 1122245
left ever’(value 4) = 1111221
therefore left data widths = 1111212122425 1
riabt add-LOuali 414 =22 4 2L 29
IIHIILUU\J \Vulu\l LI UI} VUV T VUV oo
right even (value 0) = 1111111

therefore right data widths= 31311131512121.

e) Calculate the checksum:

left = 1x1 + 1x3 + 1x9 + 1x27 + 2x81 + 1x65 + 2x17 + 1x51 + 2x64 + 2x14 + 4x42 +
2x37 + 5x22 + 1x66 = 926
right = 3x20 + 1x60 + 3x2 + 1x6 + 1x18 + 1x54 + 3x73 + 1x41 + 5x34 + 1x13 + 2x39 +

1x28 + 2x84 + 1x74 = 995
Therefore the checksum = (926 + 995) mod 89 = 52.
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f) The check

character element widths in Annex B forvalue52=11121121122111.

g) The element widths of the symbol are (left guard, left symbol character, check character, right symbol

character,

11,1

and right guard):

1112121224251,11121121122111,31311131512121,115.

F.3 GS1 DataBar Expanded

The GS1 DataBar Expanded symbol in Figure F.3 below encodes the Al element string (10)12A. This data in

this example ¢

ontains no primary item identification but is for purely instructional purposes

The element W

Figure F.3 — GS1 DataBar Expanded symbol example

idths of the GS1 DataBar Expanded symbol widths are calculated by the following steps:

a) The symbpl encodes 1012A.
b) The bit fie|ds are:
linkagde flag bit = 0 (no 2D component)
encodation method = 00 (no specific Al is compressed, but any Al's to be encodd literally)
varialjle length bits = 00 (even segmentsygroup 1)
data bits: = 0010011 (numeric encodation for the pair of digits “10’)
= 0010101 (ndmeric encodation for the pair of digits ‘“12’)
0000 (alphanumeric latch)
= 100000 (alphanumeric encodation for the character ‘A’)
=-.10010000 (for the pad)
Therefore|the data stringyis 000000010011001010100001000000010000.

NOTE T

c) The data

his example follows the method described in clause 7.2.5.

prouped in 12-bit values are 000000010011, 001010100001, and 000000010000. Th

symbol ch

aracters values are:

b three

data 1 = 000000010011 =19
data 2 = 001010100001 = 673
data 3 = 000000010000 = 16.

d) The odd and even subset values for the three symbol characters are:

data 1 with the value 19 is in class 1 with 12/5 odd/even modules, therefore,
odd1= (data1-0)div4=19div4 =4,

e

ven 1= (data1-0)mod 4 =19 mod 4 =3,

data 2 with the value 673 is in class 2 with 10/7 odd/even modules, therefore,

58
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