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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees

establish
technica
and non
technolo
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The mai
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Subcomimittee SC 31, Automatic identification and data capture techniques.

ISO/IEC
identifica

—  Part

— Part

ed Dby the respective organization to deal with particular fields or technical activity. 15O and JE
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 2.
h task of the joint technical committee is to prepare International Standards. ‘Draft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication ds

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of patent
O and IEC shall not be held responsible for identifying any or all suchpatent rights.

15426-2 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technolog)

15426 consists of the following parts, under the general title Information technology — Automatic
tion and data capture techniques — Bar code verifier-conformance specification:

1: Linear symbols

2: Two-dimensional symbols

© ISO/IEC 2005 — All rights reserved
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The technology of bar coding is based on the recognition of patterns encoded, in bars and spaces or in a

matrix of modules of defined dimensions, according to rules defining the translation of characters i

nto such

patterns, known as the symbology specification. Symbology specifications may be categorised into linear

mboIs, on the one hand, and two-dimensional symbols on the other; the latter may in turn be su
imto «multi-row bar codes» sometimes referred to as «stacked bar codes», and «two-dimension
des».

ulti-row bar codes are constructed graphically as a series of rows of symbol charactersy represen
nd overhead components, placed in a defined vertical arrangement to form a (normally) rectangula
hich contains a single data message. Each row of the symbol has the characteristics of a linear
mbol and may be read by linear symbol scanning techniques.

wo-dimensional matrix symbols are usually rectangular arrangements of modules placed at the inte
a grid of two (sometimes more) axes; the coordinates of each module need to be known in
etermine its significance, and the symbol must therefore be analysed’two-dimensionally before

ecoded.

nless the context requires otherwise, the term «symbol» in_this' part of ISO/IEC 15426 may refer
type of symbology.

he symbol, as a machine-readable data carrier, must be‘produced in such a way as to be reliably de
the point of use, if it is to fulfil its basic objective. Standard methodologies have been developed for m

roduction as well as afterwards.

anufacturers of bar code equipment, the producers of bar code symbols and the users of
teéchnology require publicly available stahdard conformance specifications for measuring equipment
these methodologies, to ensure the aceuracy and consistency of performance of this equipment.

his part of ISO/IEC 15426 is_ihtended to be similar in technical content (mutatis mutandis) to the |
ode verifier conformance standard, ISO/IEC 15426-1, on which it has been based. It should be
onjunction with the symbology specification applicable to the bar code symbol being tested, which
ymbology-specific detaiknecessary for its application.
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Information technology — Automatic identification and data
capture techniques — Bar code verifier conformance
specification —

t

N

= 0 < Q9 -

art 2:
wo-dimensional symbols

Scope

his part of ISO/IEC 15426 defines test methods and minimum accuracy criteria applicable to verifi
e methodologies of ISO/IEC 15415 for multi-row bar code symbols and-two-dimensional matrix sym
nd specifies reference calibration standards against which these should be tested. This
BO/IEC 15426 provides for testing of representative samples of the equipment.

OTE ISO/IEC 15426-1 applies to verifiers for linear bar code symbols.

Conformance
he instrument shall be considered to conformswith this part of ISO/IEC 15426 if it performs the
efined in 6.3 and if the results of measurements of primary reference test symbols carried out in ac
ith Clause 8 demonstrate that the aritbmetic means of the ten measurements (for multi-row
ymbols) or five measurements (for two-dimensional matrix symbols) of individual reported param
ithin the tolerances shown in Table J\bélow.

Tabhle1 — Tolerances for measured parameter values

Prs using
bologies,
part of

functions
cordance
bar code
bters are

NOTE

S

Parameter Symbology type Tolerance
Rax and/or Ry Both + 5 % reflectance
R, and/or R, Both * 3 % reflectance
UEC Both +0,0
Decodability Multi-row +0,08
Defects Multi-row +0,08
Codeword Yield Multi-row +0,08
Crid Nlanuniformity MNMatriv AW aTAl
rid-Noruniformity Matrix +0-06
Modulation Matrix + 0,08 of the value
measured for the
reduced dark widow on a
calibrated test symbol
card
Fixed Pattern Damage Matrix Within calibrated grade
boundaries

ymbols.

© ISO/IEC 2005 — All rights reserved
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3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 9001:2000, Quality management systems — Requirements

ISO/IEC[15415, Information technology — Automatic identification and data capture techniques — Bar.code
print quality test specification — Two-dimensional symbols

ISO/IEC[15416, Information technology — Automatic identification and data capture techniqueS— Bar code
print quality test specification — Linear symbols

ISO/IEC (15438, Information technology — Automatic identification and data capture techniques — Bar code
symbology specifications — PDF417

ISO/IEC[16022, Information technology — International symbology specification—=-Data Matrix

ISO/IEC[19762 (all parts), Information technology — Automatic identification and data capture (AID(
techniqups — Harmonized vocabulary

N—

ISO/IEC[18004, Information technology —Automatic identification<and data capture techniques — Bar code
symbology — QR Code

4 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 15415, ISO/IEC 19762 (d
parts) and the following apply.

41
primary [reference test symbol
bar codg symbol intended for the.testing of the accuracy of bar code verifiers and manufactured to clos
tolerancgs, of at least ten times the_precision listed in Table 1, by methods traceable to national standards

[¢]

5 Symbols

Rp Bar Reflestance, as defined in ISO/IEC 15416
Rmax | Maximum reflectance, as defined in ISO/IEC 15416
Rmin Mintmurm-reflectaneeas-definedHrHSOAEC15416

Space Reflectance, as defined in ISO/IEC 15416

6 Functional requirements

6.1 General requirements

The general requirement of a two-dimensional symbol verifier is that it shall provide assessments of the
quality of a bar code symbol which are accurate and consistent, both in relation to measurements of a specific

2 © ISO/IEC 2005 — All rights reserved


https://standardsiso.com/api/?name=71c4490c4fbdcdb83ecfb7b2e6fe8c5c

ISO/IEC 15426-2:2005(E)

symbol made with the same instrument over a period of time and in relation to measurements of a specific
symbol made by different instruments. Such consistency is essential to enable valid comparisons to be made
of assessments of a symbol verified at two different times or on two different instruments.

6.2 Reflectance calibration

Verifiers shall have means of calibration and adjustment where necessary of reflectance values against
reference reflectance calibration samples. Two calibration points should be used, one as near the high
reflectance end of the range and the other as near the low reflectance end of the range as possible.

af:

Qo

6.3 Mandatory functions

6.3.1 Verifiers for multi-row bar code symbols

6.3.2 Verifiers for two-dimensional matrix symbols

BO/IEC 15415 defines the reference reflectance material against which these samples shall be calibriated.

A verifier for multi-row bar code symbols applying the methodology defined in ISO/IEC 15415 shall bg capable

collecting reflectance measurements from points along multiple scan. paths across a bar code syinbol;
establishing scan reflectance profiles from these measurements;

analysing the scan reflectance profiles;

reporting individual scan reflectance profile parameter ‘grades and profile grades;
reporting the Codeword Yield value and grade;

reporting the Unused Error Correction valugzand grade;

determining and reporting an overall symbol grade;

reporting the decoded data.

verifier for two-dimensional matrix symbols applying the methodology defined in ISO/IEC 15415| shall be
apable of:

collecting reflectance measurements from a sample area framing the test symbol and its qui¢t zones,
extending/AforCertain symbol sizes 20X beyond the quiet zones (see Clause 10);

establishing a reference grey-scale image and a binarised image as described in ISO/IEC 15415

decoding these images in accordance with the applicable reference decode algorithm;

reporting individual values and grades for each of the parameters listed in ISO/IEC 15415;
determining and reporting an overall symbol grade;

appending an asterisk to the reported overall symbol grade, for certain symbol sizes, under the additional
reflectance check provisions of ISO/IEC 15415;

reporting the decoded data.

The method of reporting is not specified but may be by means of, for example, a display screen in the
instrument, a printed report, or electronic communication with another device such as a computer.

© ISO/IEC 2005 — All rights reserved 3
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6.4 Optional functions

Users of

verifiers have differing requirements for the amount of detail reported by the instrument, and a verifier

may therefore perform additional functions, for example:

— reporting of number of scan reflectance profiles or images on which the overall symbol grade is based;

— reporting of print growth in one or both axes;

— rep
— repd

— print

7 Gel

7.1 Installation, operation and maintenance
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rting all decoded symbol characters or codewords;

-out or display of all or, at the user’s option, selected scan reflectance profiles or images.

neral constructional and operational requirements

=

ufacturer shall specify in documentation provided for or available to ¢he'installer, user and maintaing
quipment the conditions for installation, operation and maintehance of the equipment. These
ts shall indicate the recommended extent and frequency of maintenance, if any. When equipment
the subject of this part of ISO/IEC 15426 is installed, operated ‘and maintained in accordance with the

nditions, it shall be capable of operating as specified.
wer supply
ufacturer shall indicate the minimum and maximum parameters of the power supply at which the

able to operate according to its specifications. The accuracy of the bar code verifier shall not b
y affected by fluctuations in supply voltage and frequency within the range specified by th
furer.

D O

P4

se of battery-powered equipment,\the instrument shall either give a warning signal to the operator ¢
se to operate when approaching the battery power limit at which the reliable performance of th
ht can no longer be guaranteed. For equipment powered by rechargeable batteries, the manufacturg
cate the requirements forreeharging the batteries.

= D

perating temperature range

ufacturersshall state the range of temperatures in degrees Celsius within which the equipment wll

7.3.2 Storage-temperaturerange

The manufacturer shall state the range of temperatures in degrees Celsius which the equipment (including

removab

le batteries) is capable of withstanding during storage and transportation, without loss of performance.

7.4 Humidity

The manufacturer shall state the range of values of relative humidity (RH) of the air within which the

equipme

nt will operate and whether the environment is condensing or non-condensing.

© ISO/IEC 2005 — All rights reserved
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7.5 Ambient light immunity

The characteristics of ambient light vary very widely and should be taken into consideration. Some examples
of typical light sources which may be the cause of problems are high-efficiency fluorescent lighting, sodium
vapour lamps, mercury vapour lamps, red neon lights and direct sunlight.

The manufacturer shall state the recommended ambient light conditions under which the equipment is
intended to be used.

Test requirements

.1 Test methods

anufacturers' test procedures should be in accordance with the requirements of 1ISO,9001. The methodology
efined in ISO/IEC 15415 shall be followed.

.1.1 Selection of equipment for testing

ests shall be carried out on at least one verifier which has been (selected from a production |batch in
ccordance with the manufacturer's own quality control sampling\scheme. The manufacturef should
implement a quality programme to assure that all similar devices will*satisfy the requirements of th|s part of
BO/IEC 15426.

bd

OTE It is in the manufacturer's own interest to ensure that:the unit selected is representative of its type.|Guidance
h sampling is given in ISO 2859-1.

(@]

8.1.2 Scanning parameters

Scanning and other equipment use parameters“during the tests shall fall within the range specifigd by the
anufacturer of the equipment.

.1.3 Test measurements

he overall symbol grade, and the values for the individually measured parameters reported by the instrument,
all be compared with the aetual measurements supplied with the test symbols.

hould performance for~symbologies other than those listed in Annex A require to be tested, test|symbols

ould be used whichtconform with the relevant symbology specification and which have been measyred on a

librated verifier conforming with this part of ISO/IEC 15426. The parameters which require testing for these

mbologies ar€ Décode (for all symbols), Decodability (for multi-row bar code symbols), Unuged Error

orrection and«Fixed Pattern Damage (for two-dimensional matrix symbols), to ensure that the verifigr applies
the reference(decode algorithm defined in the symbology specification. Other parameters are fully cqvered by
the reference test symbols defined in Annex A, provided that the verifier is designed to measure thesq.

.2+ Test environment

Tests on bar code verifiers shall be conducted under manufacturer-specified environmental conditions. These
should, as a minimum, include the power supply, temperature, relative humidity and ambient light conditions.

8.3 Primary reference test symbols

All tests for conformance with this part of ISO/IEC 15426 shall be carried out using a selection of primary
reference test symbols. Primary reference test symbols are used because their scan reflectance profiles or
images present known values of specific parameters to the manufacturer or user of a verifier. The values are
determined by a measurement device that mimics the commercial verification device methodology and has
national standard traceable performance on the reflectance and on the linear distance axes at a magnitude of

© ISO/IEC 2005 — All rights reserved 5
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ten times better than the commercial verification device. Annex A lists an appropriate range of primary
reference test symbols. Annex B describes the verification requirements for primary reference test symbols.

If multiple light sources with different spectral characteristics or measuring apertures/effective resolutions are
commonly used within the scanning environment for the symbol in question, a primary reference test symbol
with multiple spectral and aperture/effective resolution calibration points may be required. In all cases, the
primary reference test symbols shall conform with the relevant symbology specification (national, regional or
International Standard if one exists, or a recognised industry specification, for the symbology in question) and
shall be supplied with a statement of:

— the $ymbology used;

— the ¢lata encoded;

=

— megsurement aperture(s) or effective resolution and spectral characteristics (e.g. peak wavelength(s) ¢
colour temperature(s)) of light used for calibration;

— ovetall symbol grade in accordance with ISO/IEC 15416 or ISO/IEC 15415;

[¢)

— an ipdividual parameter grade and value in accordance with ISO/IEC 15416,\or ISO/IEC 15415 (if th
primary reference test symbol variation is designed to emphasise a partictlar’parameter within the sca
reflgctance profile or image).

=}

Primary feference test symbols shall be used for the purposes of typetesting of verification equipment hy
conformance testing laboratories, and by manufacturers of verification” equipment for the purpose of self
certification of conformity with this part of ISO/IEC 15426. A subset.of the primary reference test symbols ma
be compjled for verifier users. This subset of primary reference t€st symbols would provide the users with th
means for periodic calibration checks of their verifier and for training in the proper use of their instrument.

O <<

Primary feference test symbols shall be produced on materials which show negligible dimensional variation
with chapges in temperature and humidity under ambient conditions of 10°C to 30°C and 30% to 70% R.Hl.
Considetation should be given to the use of materials that will retain or return to their original dimensions afte
being transported under conditions that may be qutside these ranges.

pL4

Verificatipn device manufacturers and usersy'may choose to use, as part of their routine quality assurang
procedures, secondary test symbols. The parameter values for secondary test symbols shall have bee
determinged through the use of a verifieithe calibration of which has been checked against primary referenc
test sympols. While secondary test'symbols may be used for routine quality assurance procedures, they d
not provifde the basis for a statement of conformance with this part of ISO/IEC 15426.

o ® S5 O

8.4 T¢st report

[

The test| environment}{équipment configuration, scanning parameters, and primary reference test symbo
used shgll be recarded together with the following:

— sympolagy(ies) tested;

— overall symbol grade as measured and reported by the instrument and as deiined for the primary
reference test symbol in question;

— the values for the individually measured parameters;
— confirmation that values measured are within the tolerances defined in Clause 2.
Copies of the reports output by the verifier under test, if available, shall be attached to the test report. These

may, for example, be printed reports or prints of the screen display of a computer to which the verifier is
connected. A copy of the test report shall be made available to bona fide enquirers on request.

6 © ISO/IEC 2005 — All rights reserved
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The manufacturer shall include with the verifier documentation a declaration that the equipment has been
tested in accordance with this part of ISO/IEC 15426.

The manufacturer may affix labels to the equipment indicating that the verifier conforms to this part of
ISO/IEC 15426. No requirements are defined for this labelling.

—

he manufacturer should specify the following in documentation available to users of the equipment:

...........

which symbologies the verifier is capable of verifying, including the identification of _optional fe
the symbologies which are supported;

the measuring apertures or effective resolutions available;
the overall sizes of symbols (relative to ranges of X dimension) that can\be~verified

— including the additional reflectance check of an area extending 20 X beyond the quiet z
matrix symbol specified in ISO/IEC 15415,

— excluding the additional reflectance check specified iniISO/IEC 15415;

the specification of the illumination source, including«thepeak light wavelength or colour tempera
the means of reflectance calibration;

the means of reporting and, if available, of xécording verification results;

the optional functions which can be _performed (in addition to the mandatory functions) as shown
ability to average results from repeated scans;

interfacing capabilities with:other equipment, e.g. personal computer or printer;

programming and cenfiguration specifications.

atures of

pne of a

ure;

n6.4;

© ISO/IEC 2005 — All rights reserved
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Annex A
(normative)

Primary reference test symbols

A.1 Gdneral requirements

Sets of primary reference test symbols shall comprise sets of symbols with varying grades for the individual
parameters analysed in the ISO/IEC 15416 scan reflectance profile or the ISO/IEC 15415 image assessment.
In each |case the parameter value shall be sufficiently far from a grade transition to avoidyintroducing
uncertainty, as illustrated for the various parameters in Table A.1. A recommended selection is-described in
the folloying subclauses.

A.2 Test symbols for multi-row symbologies

A.2.1 Symbologies with row crossing ability

These symbols shall be PDF417 symbols in accordance with ISO/IEC{15438, with varying parameter grade
(two setq, one with X dimension 0,200 mm, the other with X dimension 0,500 mm):

[72]

— [Symbol Contrast grades 4 and 1
— |Modulation grades 4 and'1
— |Defects (both spots and voids) grades'4 and 1

— |Decodability (edge to similar edge) grades 4 and 1
— |Unused error correction grades 4 and 1

— |Codeword Yield grades 4 and 1

A.2.2 Symbologies without-row crossing ability

Test symbols for verifiefsfor multi-row symbologies without row crossing capability shall be those defined in
ISO/IEC[15426-1.

A.2.3 Recommended parameter values for test symbols

Table A.|l ‘below illustrates the recommended range of values of the individual parameters which will meet thie
requirement stated above.

8 © ISO/IEC 2005 — All rights reserved
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Table A.1 — Parameter values for primary reference test symbols (multi-row symbols)
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Parameter Grade 4 Grade 1

Symbol contrast >73,75% 25% < SC < 35%
Defects < 0,1375 0,2625 < Defects < 0,2875
Decodability > 0,65 0,28 <V <0,34
Codeword Yield > 72,75% 51,75% < CWY < 55,25%
Unused error correction > 0,65 0,28 < UEC < 0,34

A.3 Test symbols for matrix symbologies

I

.3.1 Test symbols for Symbol Contrast, Grid Non-uniformity and Axial Non-uniformi

QO

imension 0,150 mm, the other with X dimension 0,500 mm):

— Symbol Contrast grades 4 and 1

— Grid non-uniformity grades 4 and\

— Axial Non-uniformity grades 4 and 1
he above selection, together with the symbpols” described in the following sub-clauses, pr
ith the actual values certified by the supplier of the symbols and confirm conformity with thi

BO/IEC 15426. Although it is permissible fépa single symbol with all parameters graded 4 to be useq
f individual symbols for grade 4 Symbol/Contrast, Grid non-uniformity etc., separate symbols shall b

=+ 0 —< 3

rade 4).

.3.2 Test symbols for Modulation

he test symbol for Modulation for matrix symbols is a Data Matrix ECC 200 symbol, illustrated in Fi
hich encodes "///00

the data regionit contains a dark module surrounded completely by light modules, a dark widow.
idow is located two modules below the upper alternating finder pattern and four modules to the rig
I¢ft "L" finder pattern. The width and height of this module are each reduced to five ninths of the n
imension. The X dimension shall be 0,18 mm and 0,36 mm, or similar values that enable the resolut
enerating device to create the dark widow at five ninths of the X dimension. The test symbol

y

ata Matrix symbols in accordance with ISO/IEC 16022, with varying parameter grades (two sets, ofe with X

pvides a

bpresentative set of test symbols which will enable all essential parameters to be compared as measured

5 part of
in place
b used to

st the lower grade parameter measurements (with all parameters other than the one under test gchieving

jure A.1,

The dark
ht of the
pminal X
on of the
shall be

librated using 0,8 X effective aperture. The tolerance on the measured modulation of the dark wig

ow shall

be +/-8% of the calibrated modulation value.

The verifier shall output modulation information so that the modulation value of the module containing
widow can be determined for conformance verification.
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Figure A.1 — Example test symbol for Modulation

Figure A.1 illustrates the construction of the symbol but is not an accurate representation of the dimensions ¢f
es or defects.

est symbols for Unused Error Correction

2 shows a Data Matrix ECC 200 symbol¢ which encodes the data
bgibgibgibgibgibgibgibgibgibgibybiybiybiybiybiybiybiybi" but~has had eight errors introduced by
the colour of a single module in each of eight codewords.in the data region. The symbol has 44 data
s and 28 error correction codewords, giving an error correction capacity of 14 errors. The errors in
ol yield an unused error correction value of 1 — 16/28 =,0,43: a value in the grade 2 range.

:I.I.I:I

Figure A.2 — Test symbol for Unused Error Correction

A.3.4 Test symbols for Fixed Pattern Damage and additional parameters

Since the evaluation of Fixed Pattern Damage varies for each symbology, and in some cases additional
parameters are assessed, a separate test symbol is required for each symbology that the verifier is capable of

verifying.

As examples, test symbols for Data Matrix (ISO/IEC 16022) and QR Code (ISO/IEC 18004) are defined.
Figure A.3 shows a Data Matrix symbol with the damage to each of the 5 segments given in Table A.2.
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