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Foreword

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

The technology of bar coding is based on the recognition of patterns encoded in bars and spaces of defined
dimensions or arrangements of marks in matrix patterns both of which are constructed according to rules
defining the translation of characters into such patterns, known as the symbology specification.

Bar code symbols can be produced with a wide variety of printing and other techniques, and the overall
Symbo Ulilllb'llbiullb dll IUC ullifUllIIiy bbdibul iU Duii pdliibuidl |cqui|cn|c||ia.

There |s a wide range of bar code reading equipment using various scanning techniqués; which enable bar
code symbols to be read under many different conditions.

Bar cogle symbols may be

a) “lipear” i.e. read in a single dimension, where the height of the bars pravides redundancy |of information,
or

b) “two dimensional’, either in stacked rows to be read unidimensiohally with multiple scans,|or as a matrix
of lelements requiring two dimensional reading.

Bar cogle reading equipment must be capable of reliably converting the information representeq as a bar code
symbol into a form meaningful to the host computer system/or otherwise to the user.

Manufacturers of bar code equipment, the producers of bar code symbols and the users of bar code
technology require publicly available standard test,specifications for bar code reading equipmert to ensure the
accurapy and consistency of performance of this equipment.

© ISO/IEC 2009 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO/IEC 15423:2009(E)

Information technology — Automatic identification and data
capture techniques — Bar code scanner and decoder
performance testing

1

This Ipternational Standard defines the test equipment and procedures to be fused to
hance of bar code scanning and decoding equipment. It deals with bar cade/scanning

perforn
equipn

in a particular configuration (e.g. a specific model) irrespective of the individual component

defines
annex,

2 N

The fag
referer
docum

ISO/IE

print quality test specification — Two-dimensional symbols

ISO/IE

print quality test specification — Linear'symbols

ISO/IE

bar codle symbology specification

ISO/IE
Carrier

ISO/IE
verifier

ISO/IE
verifien

S¢ope

ent both as integrated reading systems and as discrete units. It defines,performance of

in a normative annex operational parameters for the test equipment,-and describes, in
a means of classifying scanners.

brmative references

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

C 15415, Information technology — Automatic identification and data capture technique

C 15416, Information technology —Automatic identification and data capture techniqueé

C 15417, Information technelogy — Automatic identification and data capture technique

C 15424, Informatioh. technology — Automatic identification and data capture techn
Identifiers (including Symbology Identifiers)

C 15426-1Information technology — Automatic identification and data capture techniqu
conformance specifications — Part 1: Linear symbols

C 15426-2, Information technology — Automatic identification and data capture techniqu
conformance specification — Part 2: Two-dimensional symbols

determine the
and decoding
the equipment
5 used. It also
an informative

llowing referenced documents are indispensable_for the application of this document. For dated

he referenced

s — Bar code

s — Bar code

s — Code 128

fques — Data

s — Bar code

ps — Bar code

ISO/IEC 15438 Information technology — Automatic identification and data capture techniques — PDF417
bar code symbology specification

ISO/IEC 16022 Information technology — Automatic identification and data capture techniques — Data Matrix
bar code symbology specification

ISO/IEC 16388, Information technology — Automatic identification and data capture techniques — Code 39
bar code symbology specification

ISO/IEC 19762-1, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary — Part 1: General terms relating to AIDC
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ISO/IEC 19762-2, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary — Part 2: Optically readable media (ORM)

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

ISO/IEC 24724, Information technology — Automatic identification and data capture techniques — Reduced
Space Symbology (RSS) bar code symbology specification

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19762 and the following zlapply.

31
contact scanner
particular type|of scanner in which the scanning action takes place with the scanner in actual or near fontact
with the symbaql, e.g. wand or light pen

3.2
decode redundancy
acquisition of 4 predetermined number of identical decodes before acceptance\by a decoder of a valid decode

EXAMPLE Decode redundancy of 2 requires two identical decodes.

3.3

exit window
datum point frgm which the reading diagram is measured, positioned on the beam midpoint and closest to the
reading end of|the scanner

3.4
maximum reading distance
distance from the exit window to the end of the depth of field

NOTE See|R in Figure 2.

3.5
minimum readling distance
distance from {he exit window to the:beginning of the depth of field

NOTE Seel|A in Figure 2.

3.6
raster distande
distance betwgen, the two most widely spaced adjacent scan lines projected on a plane at a defined djstance
from the scanneréxit window

NOTE See E in Figure B.3.

3.7

raster width

distance between the two outermost scan lines projected on a plane at a defined distance from the scanner
exit window

NOTE This covers a reading field which depends on the construction of the scanner and on the reading distance.
See D in Figure B.3.

2 © ISO/IEC 2009 — All rights reserved
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3.8
reading angle
angular rotation of a symbol in an axis relative to a scan line

NOTE Three different reading angles, tilt, skew and pitch are illustrated in Figure 1. Tilt refers to rotation around the z
axis, skew to rotation around the x axis and pitch to rotation around the y axis.

X Axis tilt skew pitch

./
BT Veci /B

ZAgs L S 7 [\ A
7 /r— SF

Figure 1 — Reading angles
3.9
reading diagram
graphigal representation of the reading zone for a specific X dimension (or other parameters) ¢f the bar code
symbo

NOTE The parameters of the reading diagram are:

— megasurements made from the exit window of the reader;

— reIding distance, measured on the z axis;
— X dimension (in mm);

— skew, tilt and pitch angles;

— sybol contrast value;
— anjbient light level; and
— symbology.

See Anpex B.

3.10

reading zone
whole fedion’ (line, area or volume) in front of the exit window of a non-contact scanner in|which defined
symbols cdn be read

NOTE See zone MNORP in Figure 2.

© ISO/IEC 2009 — All rights reserved 3
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Two-axis
Scanner

Reading zone

NOTE Certfain application requirements, for example in automated conveyor scanning systems, may res
effective readingd zone to that shown in Figure 3 (MNO’P’).

Figure 2 — Example of reading zone (MNOP)

trict the

Two-axis
Scanner
O,
- 7
Pl :
A/ v

L/

R

Restricted reading zone

Figure 3 — Example of restricted reading zone (MNO’P’)
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3.1
resolution
width of the narrowest element capable of being read by the scanner equipment under test conditions

3.12

scan, houn

single pass of the scanning beam over the symbol or a portion of the symbol, or a single image capture with
an image capture device

scan, verb
to pass the scanning beam over the symbol or a portion of the symbol, or to capture a single image with an
image capture device

3.13
scan attempt
single pass of the scanner relative to the symbol (or vice versa), or a single activation/of the scanner, e.g.
triggering, for a period not exceeding two seconds or a time period specified by the manufacture

=

3.14
scanning rate
number of times the bar code symbol is scanned per second, expressediin.scans per second, or scan lines
per se¢ond

3.15
scanning speed
speed pt which the scanning spot of a scanner with a single axis reading diagram is passed acrpss a bar code
symbo

3.16
X axis
directign parallel to the motion of the scan beam xnominally perpendicular to the bars of a linear|symbol

317
Y axis
directign perpendicular to the motion of‘the scan beam, nominally parallel to the bars of a linear[symbol

3.18

Z axis
directign from the exit window.to the symbol, nominally normal to the plane of the symbol

4 Abbreviated:terms

CCD ChargeCoupled Device

CMOS| .“€omplementary Metal Oxide Semiconductor

LED Light Emitting Diode

5 Categories of scanning equipment

In order to enable the most appropriate set of tests for a given scanning device or unit to be selected,
scanners are grouped for the purposes of this International Standard into three categories. The basis for this
categorisation is the nature of the reading diagram applicable. Examples of various types of scanners are
given in Annex B. Each category may be further subdivided into ‘continuously operating’ scanners, in which
the scanning operation is already in progress when the symbol enters the reading zone, and ‘triggered’
scanners, where the symbol is already in the reading zone when the scanning operation is initiated.

© ISO/IEC 2009 — All rights reserved 5
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5.1 Scanners with single-axis reading diagram

These are defined as scanners with a reading diagram which extends as a single line from the exit window of
the scanner to the maximum reading distance along the z axis. The scanning action therefore has to be
created by moving either the scanner or the symbol relative to the other in a direction nominally perpendicular
to the height of the bars.

The reading diagram for such scanners can be represented as a single line extending outwards from the exit
window of the scanner. See Figure B.1.

5.2 Scanners with two-axis reading diagram

These are defined as scanners with a reading diagram which extends in a single plane from the exit window of
the scanner to|the maximum reading distance along the z axis and perpendicularly in both directions’alpng the
x axis. The sc@nning action is created either by sweeping the scanner beam across the symbgllin“a d|rection
nominally perpendicular to the height of the bars, or by electronically sampling in turn individual ‘elements of a
photosensitive|array on which an image of the bar code symbol is focussed.

The reading dipgram for such scanners can be represented in a two-dimensional form. See Figure B.2.

5.3 Scanng€rs with three-axis reading diagram
These are defined as scanners with a reading diagram which extends from the exit window of the scapner to
the maximum feading distance along the z axis, and perpendicularly to this in both directions along thé x and
y axes which dre also perpendicular to each other.

The reading dipgram for such scanners is the representation of.a'three-dimensional solid.

5.3.1 Multi-line scanners
The scanning|action is created either by sweeping the scanner beam across the symbol in a sgries of

nominally pardllel scans in a direction nominally perpendicular to the height of the bars, see Figure B.3 or in a
pattern of scar] lines at various angles, or multi~xwindow scanners, see Figure B.5.

5.3.2 Image scanners

The scanning action is created by electronically sampling in turn individual photosensitive elements of an area
array on whichl an image of the bar)code symbol is focussed; see Figure B.4.

6 Test requirements

6.1 Test mfthods

Manufacturers’ test procedures should be in accordance with the requirements of ISO 9001.

Tests should wherever possible be carried out on a complete reading system comprising both scanner and
decoder.

Where it is required to report the performance of a scanner or a decoder independently, the unit shall be
tested in conjunction with one or more representative decoder or scanner unit(s) respectively, but only the
parameters relative to scanning or decoding performance, as applicable, shall be reported. The decoder or
scanner units used shall be reported with the test results.

Manufacturers may optionally test scanner or decoder performance independently using the equipment

defined in 6.5.4.1 or6.5.4.2 but it should be noted that the results may not correspond exactly to those
obtained when tested as a complete system.

6 © ISO/IEC 2009 — All rights reserved
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6.2 Selection of equipment for testing

Tests shall be carried out on at least one unit which has been selected from a production batch in accordance
with the manufacturer's quality control sampling scheme.

NOTE

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

6.3 Test conditions

6.3.1

Environment

Tests 9
relative
report.

Test charts to be used shall have been stored under the temperature and humidity:conditions

sufficie

6.3.2

The fol

6.4 1

hall be conducted under manufacturer-specified environmental conditions (power suppl

, temperature,

humidity and ambient light conditions) and the test conditions shall be recorded~as part of the test

nt time to ensure their dimensional stability during the test period.
Equipment configuration
owing information on the installation of the equipment under-{est shall be recorded:

description of configuration, including type/model ©f scanner and decoder, and
conditions, e.g. type of interface, etc.;

logical conditions such as the type of output by the scanner, or sent to the decoder

specified for a

bther Physical

e.g. analogue

waveform, digital output (where a scanner or decoder is being tested rather than a complete reader).

[est charts

Test ¢

Tone

materigl to minimize the effects of show-through.

When
equiva

being Wised, certain parameters may require to be modified to comply with the parameters of

specifi

When

consis\i;ent within the image or symbol ‘area used for the test. As an example, Kodak Kodagra

harts should be produced on dimensionally stable materials with image characteris

lics which are
ph Continuous

hite Film (CTW?7) is one material that has been found to be suitable when backed with @ black opaque

equipment which issunable to process any of the symbologies in the test charts is to
ent set of test symbols in another appropriate symbology should be used. When other sy

ation, e.g. rowsheight or wide-to-narrow ratio.

selecting materials for this use it is important to consider:

be tested, an
mbologies are
the symbology

— hig

hidimensional stability

— high substrate opacity (minimized show-through)

— high consistency of substrate surface reflectance

— bars (regions of low reflectivity) should appear black and have a low reflectivity over the entire visible
portion of the spectrum

— space (regions of high reflectivity) should appear white and have a high reflectivity over the entire visible
portion of the spectrum

— high consistency of image reflectance

— high image sharpness (edge definition or acuity)

© ISO/IEC 2009 — All rights reserved
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surface finish (low gloss with low surface roughness)

broad range of achievable image reflectance (continuous tone).

Manufacturers may extend the range of symbol parameter values (e.g. X dimension) beyond those specified.
Test charts with other symbologies may be produced for testing using data messages that result in similar size
symbols as the test charts of the most similar symbology type.

6.4.1

Test charts for linear symbologies

Test charts with the parameters defined in Table 1 and Table 2 shall be used for the tests indicated in the

following sect

ISO/IEC 15414

or better (in th

, using a verifier complying with ISO/IEC 15426-1, and shall achieve overall symbol @r
b case of test chart no. 2 the grades for symbol contrast and edge contrast shall be-igno

e with
de 3,5
ed and

an overall grgde shall be calculated based on remaining parameters). Measuring aperturés,shall be in
accordance with Table 1 of ISO/IEC 15416. Decodability values for the test symbols shall.'be‘not less than
0,80. Additionglly, the Z dimension shall be measured and shall be within the tolerances, specified for {he test
chart in questipn. Symbols shall comply with ISO/IEC 15417 or ISO/IEC 16388. When, measured with| a light
source of the game wavelength as that of the scanner under test, the reflectance and symbol contrast|values
of the test chafts shall be as specified below. The measured quiet zones shall be/the’ minimum width gdefined
by the symbolpgy specification (with tolerances of +1Z, -0Z), and the outer boundary of each quiet zone shall
be indicated bl a vertical bar. This bar shall be at least 10Z wide and shall-have a maximum reflectance no
greater than [R... + max(Rp)] / 2, where R, and Rp are as defined in ISO/EC15416.
Test chart no{ 1 — Resolution, scanning speed, reading diagram, reading angles, lateral motion
This chart conjprises two sets of symbols, one in each symbology; with a range of values of the X dimension
and with a Y dimension equal to 1,5 times the symbol width.
Table 1 — Parameters for test chart no. 1
Parameter Value
Symbology Code 39 and Code 128
X dimension From 0,10 mm t0.0,560 mm in steps of 0,05 mm
Step tolerance + 0,01mm., i.e."the maximum value of Z is (X + 0,01 mm) and the minimum value of ¥ is
(X - 0,01.mm).
Element width tplerance + 0,05Z
Average bar wiglth + 0,027
tolerance
Y dimension 1,5 times symbol width (excluding quiet zones)
Wide:narrow rario 3:1 in the case of Code 39 or other two width symbologies
[
Rmax 0970 £ 07
Rmin 3% + 3%
Symbol content 6 symbol characters including start, mandatory check characters, and stop. The
recommended data for Code 39 is “ABCD” and for Code 128 it is “ABC”.
NOTE Rmax and Rmin are as defined in ISO/IEC 15416.
8 © ISO/IEC 2009 — All rights reserved
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Test chart no. 2 — Symbol Contrast

This group of charts comprises two sets of symbols, one in each symbology, each with two values of X
dimension and, for each value of X, with nine different nominal values of symbol contrast as shown in Table 3
below. The tolerance on symbol contrast shall be + 4 percentage points and this will limit the combined effect
of the individual dark or light reflectance tolerances. The values of symbol contrast, R.,.x and Ry, shall be
measured using a light source of 660 nanometres peak wavelength and stated on the test charts. Values of
symbol contrast when measured at 633 nanometres and 900 nanometres with the same apertures shall also
be stated on the test charts. The measurement geometry shall be as defined in ISO/IEC 15416.

Table 2 — Parameters for test chart no. 2

Paramleter Value

Symbology Code 39 and Code 128

X dimension 0,20 mm and 0,40 mm

Element width tolerance + 0,057

Averade bar width + 0,027

tolerange

Y dimension 20 mm

Wide:narrow ratio 3:1 in the case of Code 39 or other two width 'symbologies

Symbal contrast as per Table 3 below

Symbal contrast tolerance |+ 4 percentage points

Rmax arlld Rmin as per Table 3 below

Rmax arlnd Rmin tolerances + 4 percentage points but subject to overriding symbol contrast tolerance

Symba| content 6 symbol characters including start, mandatory check characters, and stop. [The
recommended data for Code 39 is “ABCD” and for Code 128 it is “ABC”.

Table 3 — Symbol contrast

Nominal Symbol Rmax Rmin ISO/IEC 15416
Contrast Symbol Contrast grade
47% 80% 33% 2
30% 80% 50% 1
25% 80% 55% 1
20% 80% 60% 1
47% 57% 10% 2
25% 35% 10% 1
20% 30% 10% 1
15% 25% 10% 0
10% 20% 10% 0

© ISO/IEC 2009 — All rights reserved 9
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6.4.2 Test charts for multi-row and composite symbols

6.4.2.1

PDF417

A set of PDF417 test charts defined in Table 4 shall be used.

Test charts shall be measured in accordance with ISO/IEC 15415 and ISO/IEC 15438, using a verifier
complying with ISO/IEC 15426 and shall achieve overall symbol grade 3,5 or better (in the case of test chart
no. 4 the grades for symbol contrast and edge contrast shall be ignored and an overall grade shall be
calculated based on remaining parameters). Measuring apertures shall be in accordance with ISO/IEC 15415.
Decodability values for the test symbols shall be not less than 0,8. Additionally, the X dimension shall be
measured and shall be within the tolerances specified for the test chart in question. Symbols shall comply with

the ISO/IEC 14
(e.g. X dimeng

When measur
and symbol co
the minimum v

438 symbology specification. Manufacturers may extend the range of symbol parameter|values
on) beyond those specified.

ed with a light source of the same wavelength as that of the scanner under test~the reflgctance
ntrast values of the test charts shall be as specified below. The measured quiet zones ghall be
idth defined by the symbology specification.

Test chart ng. 3 — PDF417 resolution, reading diagram, reading angles, ambient illuminatign and

sensitivity.

This chart com

prises high contrast symbols with a range of values of the X dimension

Table 4 — Parameters for test chart no. 3

Parameter Value
Symbology PDF417
Error correctjon level 3

X-dimension

0,10 mm to 0,50 mm in steps of 0,05 mm

Step toleran

Ce + 0,01 mm, i.e. the maximum value of Z is (X + 0,01 mm) and the
minimumrvalue of Z is (X - 0,01 mm).

Element width tolerance #+0,05Z

Average element width tolerance +0,02Z

Y dimension|or row height 3X

Symbol format 12 rows by three data columns

Rmax 85% £ 5%

Rmin 3% £ 3%

Symbol content [)>Rs06%512v043325711%51P 12345675 FOr
NOTE Rmax and Rmin are as defined in ISO/IEC 15415.

10
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Test chart no. 4 — PDF417 Symbol Contrast

This group of charts comprises a set of symbols, with two values of X dimension and, for each value of X, with
nine different nominal values of symbol contrast as shown in Table 5 and Table 3. The tolerance on symbol
contrast shall be + 4 percentage points and this will limit the combined effect of the individual dark or light
reflectance tolerances. The values of symbol contrast, R,.x and R, shall be measured using a light source of
660 nanometers peak wavelength and stated on the test charts. Values of symbol contrast measured at
633 nanometers shall also be stated on the test charts. The measurement geometry shall be as defined in
ISO/IEC 15415.

Table 5 — Parameters for test chart no. 4

Parameter Value

Symbology PDF417

Error correction level 3

X-dimension 0,20 mm and 0,40 mm

Element width tolerance +0,05Z

Average element width tolerance +0,02Z

Y dimension or row height 3X

Symbol format 12 rows by three data columns

Symbol contrast as per Table 3

Symbol contrast tolerance + 4 percentage points

Rmax @and Rmin as per Table.3

Rmax and Rmin tolerances + 4 percentage points but subject to overriding symbol contrast

tolerance

Symbol content [157s06%512v043325711°51P123456 s FOr
6.4.2.2] Composite symbology'RSS-14 Composite (with CC-A)
A set of RSS-14 Composité.test charts in accordance with ISO/IEC 24724 and ISO/IEC 2423 defined in
Table ¢ shall be used.
Test gharts shall be.-measured in accordance with ISO/IEC 15415, using a verifier complying with
ISO/IELC 15426 and-shall achieve overall symbol grade 3,5 or better (in the case of test chart np. 6 the grades

for symbol contrast and edge contrast shall be ignored and an overall grade shall be calculated based on the
remainjng parameters). Measuring apertures shall be in accordance with ISO/IEC 15415. Decqdability values
for the|test 'symbols shall be not less than 0,8. Additionally, the X dimension shall be measurgdd and shall be
within fhe“tolerances specified for the test chart in question. Symbols shall comply with the appropriate
symbology specifications.

When measured with a light source of the same wavelength as that of the scanner under test, the reflectance
and symbol contrast values of the test charts shall be as specified below. The measured quiet zones shall be
the minimum width defined by the symbology specification.
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Test chart no. 5 — RSS-14 Composite Resolution, reading diagram, reading angles, ambient
illumination and lateral motion sensitivity.

This chart comprises high contrast symbols with a range of values of the X dimension

Table 6 — Parameters for test chart no. 5

Parameter Value
Symbology RSS-14 Composite (with CC-A)
X-dimension From 0,10 mm to 0,50 mm in steps of 0,05 mm

Step tolerfance

T 0,0Tmm., 1.6, tThe maximum value of Zis (X ¥ 0,0T mm) and the
minimum value of Z is (X - 0,01 mm).

Element Width tolerance

+0,05Z

Average ¢lement width tolerance

+0,02Z

Y dimensjon 2X for 2D Composite Component
33X for the Linear Component

Rmax 850/0 i 5%

Rmin 3% + 3%

Symbol cpntent

RSS-14 data: 00614141012343
CC-A data: 1701120110ABC1234566

NOTE Rmat and Rmin are as defined in ISO/IEC 15415.

12
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Test chart no. 6 — RSS-14 Composite (with CC-A) symbol contrast

This group of charts comprises a set of symbols, with two values of X dimension and, for each value of X, with
nine different nominal values of symbol contrast as shown in Table 7 and Table 3. The tolerance on symbol
contrast shall be + 4 percentage points and this will limit the combined effect of the individual dark or light
reflectance tolerances. The values of symbol contrast, R,.x and R, shall be measured using a light source of
660 nanometers peak wavelength and stated on the test charts. Values of symbol contrast measured at
633 nanometers shall also be stated on the test charts. The measurement geometry shall be as defined in
ISO/IEC 15415.

Table 7 — Parameters for test chart no. 6

Parameter Value

Symbology RSS-14 Composite (with CC-A)

X-dimension 0,20 mm and 0,40 mm

Element width tolerance +0,05Z

Average element width tolerance +0,02Z

Y dimension 2X for 2D Composite Component
33X for the Linear Component

Symbol contrast as per Table 3

Symbol contrast tolerance + 4 percentage points

Rmax @and Rmin as per Table 3

Rmax and Rmin tolerances + 4 percentagepoints but subject to overriding symbol contrast
tolerance

Symbol content RSS+14 data: 00614141012343

CGC:A data: 1701120110ABC 123456

6.4.3 |Test charts — 2D matrix symbols — Data Matrix
A set of Data Matrix test charts in_accordance with ISO/IEC 16022 and as defined in Table 8 shall be used.

Test gharts shall be measured in accordance with ISO/IEC 15415, using a verifier complying with
ISO/IELC 15426-2 and shall achieve overall symbol grade 3,5 or better (in the case of test ¢hart no. 8 the
grades| for symbol contrast shall be ignored and an overall grade shall be calculated based on the remaining
parameéters). Measuring apertures shall be in accordance with ISO/IEC 15415 Additionally, the X dimension
shall bp measured and shall be within the tolerances specified for the test chart in question.[Symbols shall
comply with ISO/IEC 16022.

When mmeasured with a light source of the same wavelength as that of the scanner under test, fhe reflectance
and symbol contrast values of the test charts shall be as specified below. The measured quiet zones shall be
the minimum width defined by the symbology specification.
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Test chart no. 7 — Data Matrix resolution, reading diagram, reading angles, ambient illumination and

lateral motion

sensitivity.

This chart comprises high contrast symbols with a range of values of the X dimension

Table 8 — Parameters for test chart no. 7

Parameter Value
Symbology Data Matrix ECC 200
X-dimension 0,10 mm to 0,50 mm in steps of 0,05 mm

Step toleranfe

T 0,0Tmm., 1.e. the maximum value of Z1s (X ¥ 0,07 mm).ahd
the minimum value of Z is (X - 0,01 mm).

Module dimgnsional tolerance + 0,057
Average moflule dimensional +0,02Z
tolerance

Rmax 85% £ 5%
Rmin 3% £ 3%

Symbol content

[)>Rs06%s12v043325711%1R423456 s Or

NOTE Rma

Test chart no

This group of ¢
nine different
contrast shall
reflectance tol
660 nanomete
633 nanomete

e + 4 percentage points and this willlimit the combined effect of the individual dark
rances. The values of symbol contrast, R,,.x and R, shall be measured using a light squrce of
's peak wavelength and statedien the test charts. Values of symbol contrast measyred at
s shall also be stated on the'test charts. The measurement geometry shall be as defined in
ISO/IEC 1541%.

Fminal values of symbol contrast as shown in Table 9 and Table 3. The tolerance on

and Rmin are as defined in ISO/IEC 15415.

8 — Data Matrix symbol contrast

harts comprises a set of symbols, with two(alues of X dimension and, for each value of (X, with

symbol
or light

Table 9 — Parameters for test chart no. 8

Parameter Value

Symbology Data Matrix ECC 200
X-dimepsion 0,20 mm and 0,40 mm
Module| width-tolerance +0,05Z

Average module widih tolerance T0,02Z

Symbol contrast as per Table 3

Symbol contrast tolerance

+ 4 percentage points

Rmax and Rmin

as per Table 3

Rmax and Rmin tolerances

+ 4 percentage points but subject to overriding symbol contrast
tolerance

Symbol content

[)>Rs06%512v043325711%51P123456%s FOr

NOTE

14

Rmax and Rmin are as defined in ISO/IEC 15415.
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6.5 Test equipment

The accuracy and resolution of test equipment shall be appropriate for the measurements being performed,

and sh

6.5.1

a)

all be recorded.

Test equipment for scanners with single axis reading diagram

A rotating drum of 60 mm diameter (or greater), or a support capable of linear movement, as appropriate

to the physical construction of the scanner, to which the test symbol or scanner under test can be affixed
with the bar height perpendicular to the direction of rotation or movement, together with means of
measuring the speed of the symbol relative to the scanner.

A

the¢ symbol, together with means of varying and measuring the skew angle of the scanning

to
an

6.5.2

A supq
which
perpen
the syn

6.5.3

Equipment similar to that defined in 6.5.2 but capable;of movement in three axes, together

measu
6.5.4

6.5.4.1

In orde
from th

approp
6.5.4.2

In orde
signal

shall ¢
should

means of supporting the scanner or the test symbol to ensure that the scanning beamyy

a plane tangential to the surface of the symbol at the point where the scanning béam me
d of varying and measuring the distance between the scanner exit window and'the symb

Test equipment for scanners with two axis reading diagram
ort capable of movement in two axes of the plane containing the\§eanning beam of {
b test symbol can be affixed perpendicular to the central axig™of the plane and with

dicular to the plane and passing through it, together with means,of measuring the positig
nbol in two dimensions relative to the scanner exit window.

Test equipment for scanners with three axis reading diagram

Fing the position and angle of the test symbol in‘three dimensions relative to the scanner
Additional test equipment

Test equipment for testing a-scanner independently of a decoder

r to test a scanner independéntly of a decoder, an oscilloscope connected to display th
e scanner, and means of recording and analysis of the widths of the individual pulses
riate time units are required.

Test equipment for testing a decoder independently of a scanner

r to test a-decoder independently of a scanner, a signal generator is required. The 0
jeneratof shall emulate the bar/space pattern of a correctly encoded bar code symbol.
bmply-with the specification of the symbology under test. The data represented in the
cover’the complete character set of the symbology and enable the decoder's processg

feature

asses through

beam relative
ets the symbol,
DI

he scanner, to
the bar height
n and angle of

with means of
exit window.

e digital signal
n the signal in

utput from the
The emulation
pulse string(s)
ing of optional

s'ofthe symbology to be tested. The electrical characteristics of the pulse string shall be

adapted to the

interface requirements of the decoder as specified by the manufacturer. Auxiliary equipment which will enable

the dat

6.5.5

a output by the decoder to be ascertained is also required.

Test equipment for complete reading systems

Complete reading systems shall be tested using the equipment specified in 6.5.1 to 6.5.4 as appropriate for
the type of scanner together with auxiliary equipment which will enable the data output from the reading

system

to be ascertained.

6.6 Test criteria

The test criteria to be applied in order to decide whether or not a test symbol has been successfully scanned
or read are defined below. Where complete reading systems comprising both scanner and decoder units are
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to be tested, the condition defined in 6.6.1 shall apply. Where scanner units are to be tested without a decoder,
the condition defined in 6.6.2 shall apply. Where decoder units are to be tested, the condition defined in 6.6.1
shall apply.

6.6.1 Test criterion for complete reading systems and decoders

The test criterion is met if the read rate equals or exceeds 80% based on a minimum of 10 scan attempts. Any
misreads shall be noted and are grounds for rejecting the system for the conditions tested.

6.6.2 Test criterion for scanners

The test principle-is-based-on-the-exteni-to-which-the—-Z-module—is—distorted-when-measured-at-the-scanner
digital output.|An appropriate test bar code symbol is fixed on the test equipment with the bar| height

perpendicular fo the direction of movement or to the scan line. The Z dimension used shall be reported with
the results of the test.

An oscilloscope is connected to the digital output of the scanner to enable the widths of the [pulses
corresponding|to individual elements of the symbol to be measured in appropriate time units.

For each symhol character:

a) measure ]:e overall scan duration of the character;

b) measure the scan duration of each bar and space element of the character;

c) using thede time measurements, compute the decodability measure and grade for that symbol character,
using the Imethod specified in ISO/IEC 15416. Each character must receive a grade of 2,0 or better for
this scan pass.

Annex C contdins a hypothetical example, using the nomenclature of ISO/IEC 15416, and based on @& Code
128 symbol chigracter.

6.7 Parameters to be tested and test méthods

Table 10 shows the parameters to be tested-for each category of scanner.

Table 10 — Parameters to be tested for various categories of scanner

Parameter single axis two axis three axis
Résolution X X X
S¢anning_Speed X

Lgteral*Motion X X
ReéadingBtagram X % X
Ambient Illlumination X X X

Tilt X X X
Pitch X X X
Skew X X X

The tests are described in more detail in the following sections.
It should be noted that these parameters are interdependent to varying degrees, e.g. resolution and scanning

speed, depth of field and symbol contrast, and the test results should record the values of all relevant
variables.
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6.7.1 Scanners with single axis reading diagram

6.7.1.1 Resolution

This test is designed to report the minimum element width capable of being resolved by the equipment under
test. The test equipment described in 6.5.1 shall be used. The scanner shall be mounted so as to ensure that
tilt and pitch angles shall be 0° £ 2°. The skew angle shall be such as to avoid direct reflection from the bar
code substrate and shall be reported with the result of the test. A series of test bar code symbols from test
chart no. 1, with a set of Z dimensions from 0,50 mm to 0,10 mm (or other values appropriate to the

equipment under test) shall be used.

a) perpendicular
to the direction of movement so that the axis of the scanner exit window will pass through, the midpoint of
the bar height.

b) THe distance “d” between scanner exit window and symbol shall be adjusted to a‘minimum

c) THe test equipment is set in motion at a speed corresponding to the cenditions of usg for which the
scanner is intended.

d) If {he test criterion in 6.6 is not met, then the distance “d” is progressivély increased until the test criterion
is met; if it is not met at all before the distance “d” has reacheda value substantially excegding the likely
conditions of use of the scanner, the test is repeated from step”a) using the test symbagl with the next
loyer Z value.

e) If {he test criterion in 6.6 is met, the test is repeated from.step a) using the test symbol with|the next lower
Z yalue.

f)  THe resolution of the scanner is defined as theZ dimension of the test symbol with the lowest Z value for

The test results should report the resolutionin mm, the skew angle, and record the minimum
which the test criterion is met with the test symbol with the Z value equal to the resolution of the

6.7.1.2

This tgst is designed to report the minimum and maximum scanning speeds of the equip

which the criterion in 6.6 is met.

Scanning speed

distance “d” at
scanner.

ent. The test

equipment described in 6,5:43shall be used and shall be set up as described in 6.7.1.1. A test bar code symbol

from test chart no. 1 with'a/Z dimension equal to or greater than the resolution of the equipmen{ shall be used.

The Z dimension used shall be reported with the result of the test.

a) THe test barcode symbol is fixed on the test equipment with the bar height perpendicular {o the direction
of movement so that the axis of the scanner exit window will pass through the midpoint of tihe bar height.

b) THe\distance “d” between scanner and symbol shall be adjusted to be equal to that recprded with the
result of the resolufion testin 6.7.1.T above.

c) The test equipment is set in motion and its speed is varied as necessary in order to determine the

minimum and maximum speeds at which the test criterion in 6.6 is met.

The test results should report minimum and maximum scanning speeds in mm/s. and should record the Z
dimension of the test symbol used, the skew angle and the distance “d".

6.7.1.3 Reading diagram

This test is designed to determine the maximum and minimum reading distances and depth of field of the
equipment under test. The test equipment described in 6.5.1 shall be used and shall be set up as described in
6.7.1.1. A reading diagram shall be determined using each of three or more test bar code symbols from test
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chart no. 1 with different values of measured nominal dimension. The lowest Z dimension shall be equal to the
resolution of the scanner from 6.7.1.1, the largest Z dimension shall be as specified by the manufacturer, and
that of the third and subsequent symbols shall be approximately evenly spaced between the first two. The Z

dimensions used shall be reported with the result of the test.

For each symbol:

a) The test symbol is fixed on the test equipment with the bar height perpendicular to the direction of
movement so that the axis of the scanner exit window will pass through the midpoint of the bar height.

b) The distance “d” between scanner and symbol shall be adjusted to a minimum.

c) The scangerisactivated-and-thetestequipment setmmotiomataspeed-withimtherangedetermined in
accordange with 6.7.1.2.

d) If the test|criterion in 6.6 is not met, then the distance “d” is progressively increased to. the  valug d1 at
which the ftest criterion is first met.

e) The distarjce d1 corresponds to the minimum reading distance of the equipment.

f)  The distafgce “d” is then progressively increased to the highest value, d2, at.which the test criterion is still
met.

g) The distance d2 corresponds to the maximum reading distance of the.equipment.

The test resulfs should report, for each Z dimension used for the tesi, the minimum and maximum reading

distances and| the depth of field as the difference between the€se’/reading distances in mm; the feading

diagram shoul

Note that addi
symbols from

angles etc. and the values of such variables should be‘recorded with the test results.

6.7.1.4

This test is de
read. The test
tilt and pitch a
code substratd

chart no. 2, with the Z dimension closest to 1,5 times the resolution of the equipment as determined in

Symbol contrast

| represent the limits of the reading zone.

ional reading diagrams should be determined;for different values of symbol contrast us
test chart no. 2, and may be determined for variations in other parameters such as

bigned to report the minimeim-values of symbol contrast at which the equipment under t

hgles shall be 0° £ 2%, The skew angle shall be such as to avoid direct reflection from
and shall be repoerted with the result of the test. A series of test bar code symbols fr

ng test
eading

st can

equipment described in 6.5!1 shall be used. The scanner shall be mounted so as to ensure that

the bar
bm test
6.7.1.1

shall be used. [The test shall be.performed twice, first with the subset of test symbols with decreasing values of

Riax @and next with the subset of test symbols with increasing values of Ry,.

a) The test gymbolwwith the highest symbol contrast value is fixed on the test equipment with the bar height
perpendicllar to/the direction of movement so that the axis of the scanner exit window will pass through
the midpo|nt.of the bar height.

b) The distance “d” between scanner exit window and symbol shall be adjusted to the midpoint between the
minimum and maximum reading distances for the Z dimension in use, as determined in 6.7.1.3.

c) The test equipment is set in motion at a speed corresponding to the conditions of use for which the
scanner is intended.

d) If the test criterion in 6.6 is met, then the test is repeated from step a) using test symbols with decreasing

symbol contrast values to determine the lowest value of SC for which the test criterion in 6.6 can be met.

The test results should report the lowest symbol contrast value, the Z dimension, the skew angle, and record
the distance “d” at which the test measurements were made. If different results are obtained with the two
subsets of test symbols, both values of minimum symbol contrast shall be stated together with the
corresponding values of R;.x and R
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6.7.1.5 Ambient illumination
This test is used to determine the ambient light levels under which the scanner will operate.

In order to determine the effect of ambient illumination on the read rate. Use the Test chart no. 1 with a X-
dimension set to 1,5 times the resolution as determined in section 6.7.1.1. Place this test chart at the mid point
of the appropriate reading diagram as determined in section 6.7.1.3. The scanner shall be mounted so as to
ensure that tilt and pitch angles shall be 0° = 2°. Nominally the skew angle shall be set at 0° + 2°, however, if
required, the skew angle shall be adjusted to avoid direct reflection from the bar code substrate and shall be
reported with the result of the test. The light source is to be a high temperature halogen lamp with a color
temperature of 3 000°K + 500°K. Position the light source at a 45 degree incidence to the test chart. Specific
applications may not require the extended range noted in Table 11.

Table 11 — Ambient illumination levels

Lighting Conditions lllumination Level Lux
Dark room 0

Desk top 100

Overcast daylight 1,000

Bright sunlight 100,000

a) Place the equipment described in 6.5.1 in a darkened aréea:

b) Sat the test equipment in motion at a speed midway:in the range determined in 6.7.1.2.
c) Adtivate the scanner.

d) Regcord whether the test criterion in 6.6, issmet.

e) Rapeat the test with the next higher{evel of ambient illumination.

The test results should report thenZ-dimension, skew angle, distance, scan velocity and ambig¢nt illumination
levels @t which the test criterion is-satisfied.

6.7.1.6) Reading anglés

This tept is designed.to’ report the minimum and maximum value of the three parameters, tilt, gitch and skew.
The tegt shall betperformed for each of the parameters individually while holding the other tyo constant at
their inftial values’as defined under step a). The test equipment described in 6.5.1 shall be usgd and shall be
set up ps deseribed in 6.7.1.1. The equipment under test is fixed mounted in a position so that the test symbol
is on the<@xis of the scanning beam at a distance “d” from the exit window midway between thg minimum and
maxim i i i i ibn equal to or
greater than the resolution of the equipment is used.

a) The test bar code symbol shall initially be fixed on the test equipment at a tilt angle of 0° (i.e. with the
height of the bars perpendicular to the direction of movement) and pitch and skew angles of 0° or
depending on which is being tested the lowest angle required to avoid specular reflection.

b) The test equipment is set in motion at a speed within the range determined in accordance with 6.7.1.2.

c) The relative angle of the test bar code symbol with respect to the scanner is progressively varied in steps
of 5° (or smaller steps if appropriate) around the axis corresponding to the reading angle under test until
the lowest and highest rotations at which the test criterion in 6.6 is met have been determined.

The test results should report, for each parameter, the minimum and maximum angles, together with the Z
dimension of the test symbol.
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6.7.2 Scanners with two axis reading diagram

The following test are performed on the symbols from test sheets for both linear and multi-row symbologies.

The test results should be recorded separately for each symbology used in the tests.

6.7.2.1 Resolution

This test is designed to report the minimum element width capable of being resolved by the equipment under

test. The test equipment described in 6.5.2 shall be used. The scanner and symbol shall be mounted s

o as to

ensure that tilt and pitch angles shall be 0°, + 2°. The skew angle is chosen to avoid direct reflection from the
bar code substrate and shall be reported with the result of the test. A series of test bar code symbols from test

chart no. 1, test chart no. 3 and test chart no. 5. with a set of Z dimensions from 0.50 mm to 0.10 mm (

values appropfiate to the equipment under test) shall be used.

a) The test gymbol with the highest Z value is fixed on the test equipment with the bar height perpen
to the scap line of the scanner and with its midpoint on the axis of the scanner exit window:

b) The distarce “d” between scanner exit window and symbol shall be adjusted to a mirimum.
c) The scanner is activated.

d) If the test criterion in 6.6 is not met, then the distance “d” is progressively.increased until the test g
is met; if if is not met at all before the distance “d” has reached a value.substantially exceeding th

r other

dicular

riterion
e likely

conditiong of use of the scanner, the test is repeated from step, a) using the test symbol with the next

lower Z vdlue.

e) |If the test priterion in 6.6 is met, the test is repeated from step a) using the test symbol with the nex
Z value.

f)  The resollition of the scanner is defined as the “Z”*dimension of the test symbol with the lowest
for which the criterion in 6.6 is met.

The test resul{s should report the resolution inmm. and record the minimum distance “d” at which t
criterion is me{ with the test symbol with the Z value equal to the resolution of the scanner.

6.7.2.2 Redding diagram

This test is dgsigned to determing~the maximum and minimum reading distances, depth of field &
boundaries of the reading zone of the equipment under test. The test equipment described in 6.5.2 3
used and shal| be set up astdéescribed in 6.7.1.1. A reading diagram shall be determined using each d
or more test bar code sympols from test chart no. 1, test chart no. 3 and test chart no. 5, with different
of measured nominal dimension. The lowest Z dimension shall be equal to the resolution of the scann
6.7.2.1, the Igrgest<Zandimension shall be as specified by the manufacturer, and that of the thi
subsequent symbols shall be approximately evenly spaced between the first two. The Z dimensions usé

t lower

¥ value

he test

nd the
hall be
f three
values
er from
rd and
bd shall

be reported with\the result of the test.

For each symbol:

a) The test symbol is fixed on the test equipment with the bar height perpendicular to the scan line of the

scanner and with its midpoint on the axis of the scanner exit window.
b) The distance “d” between scanner and symbol shall be adjusted to a minimum.

c) The scanner is activated.

d) If the test criterion in 6.6 is not met, then the distance “d” is progressively increased to the value d1 at

which the test criterion is first met.

e) The distance d1 corresponds to the minimum reading distance of the equipment.
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f) The test symbol is moved laterally in each direction perpendicular to the central axis of the scanning
pattern, to determine the farthest points at which the test criterion is still met. The boundary of the reading
diagram at these points is defined as the outer edge of the quiet zone of the test symbol farther from the
central axis of the scanning pattern.

g) The test symbol is then returned to the position defined in step a).

h) The distance “d” is then progressively increased to the highest value, d2, at which the test criterion is still
met.

i)  The distance d2 corresponds to the maximum reading distance of the equipment.

j) StepT)isrepeated at distance d2.

k) Step f) should be repeated at distances intermediate between d1 and d2 to determine the boundaries of
the reading zone more fully.

The tept results should report, for each Z dimension used for the test, the minimpUm and makimum reading

distandes and the depth of field as the difference between these reading distances in mm; the reading

diagram should represent the boundaries of the reading zone.

Note th
symbo
param
results

6.7.2.3

at additional reading diagrams should be determined for differeént values of symbol con
s from test chart no. 2, test chart no. 4 and test chart no. 65, and may be determined f
ters such as reading angles etc. and the values of such-variables should be recorde

Symbol contrast

This teft is designed to report the minimum values ©f symbol contrast at which the equipment

read. Tlhe test equipment described in 6.5.2 shalkbe used. The scanner shall be mounted so ag
tilt and| pitch angles shall be 0° + 2°. The skewangle shall be such as to avoid direct reflectio
code spbstrate and shall be reported with the result of the test. A series of test bar code sy
chart njpo. 2, test chart no. 4 and test chart no. 6, with the Z dimension closest to 1,5 times the
equipnment as determined in 6.7.2.1 shall’'be used. The test shall be performed twice, first wit

bols with decreasing values-of R,,.x and next with the subset of test symbols with incre

e test symbol with the highest symbol contrast value is fixed on the test equipment with
rpendicular to theldirection of movement so that the axis of the scanner exit window wi

th¢ midpoint of the\bar height.

e distance¥d” between scanner exit window and symbol shall be adjusted to the midpoi
himum and maximum reading distances for the Z dimension in use, as determined in 6.7

e s¢anner is activated.

E

rast using test
Dr variations in
d with the test

under test can
to ensure that
n from the bar
bols from test

re¢solution of the

the subset of
hsing values of

the bar height
| pass through

nt between the
1.3.

test sy
Rmin-
a) Th

pe
b) Th

mi
c) TH
d)

If the test criterion in 6.6 is met, then the test is repeated from step a) using test symbols with decreasing

symbol contrast values to determine the lowest value of SC for which the test criterion in 6.6 can be met.

The test results should report the lowest symbol contrast value, the Z dimension, the skew angle, and record
the distance “d” at which the test measurements were made. If different results are obtained with the two
subsets of test symbols, both values of minimum symbol contrast shall be stated together with the
corresponding values of R, and Rpin.

6.7.2.4

Ambient illumination

This test is used to determine the ambient light levels under which the scanner will operate.
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Use the procedure described in 6.7.1.5 except using the resolution as determined in section 6.7.2.1, the
reading diagram as determined in section 6.7.2.2 and using additional test symbols from test chart no. 3 and
test chart no. 5.

Perform the test for each ambient light level and record whether the test criterion in 6.6 is met.

6.7.2.5 Reading angles

This test is designed to report the minimum and maximum value of the three parameters, tilt, pitch and skew.
The test shall be performed for each of the parameters individually while holding the other two constant at
their initial values as defined under step a). The test equipment described in 6.5.2 shall be used and shall be

set up as described in 6.7.2.1. The equipment under test is fixed mounted in_a position such that t

he test

symbol is on t
the minimum 4
and test chart

ne central axis of the reading diagram at a distance “d” from the exit window midway-b
nd maximum reading distances. A test bar code symbol from test chart no. 1, testcha
no. 5, with a Z dimension equal to or greater than the resolution of the equipmentds used

btween
rt no. 3

a) The test har code symbol shall initially be fixed on the test equipment at a tilt angle.of’0° (i.e. with the
height of the bars perpendicular to the scan line of the scanner) and pitch and skew angles df 0° or
(dependinig on which is being tested) the lowest angle required to avoid specular-reflection.

b) The scanner is activated.

c) The relatiye angle of the test bar code symbol with respect to the scanher is progressively varied in steps
of 5° (or gmaller steps if appropriate) around the axis correspondingto the reading angle under tgst until
the lowes{ and highest rotations at which the test criterion in 6.6 iSimet have been determined.

The test results should report, for each parameter, the minimum-(if'not 0°) and maximum angles, together with

the Z dimensid

6.7.2.6

This test is de
scanner and th
1,5 times the 1]
speed turn tab)|
applications fg

n of the test symbol.

Latéral motion

e test symbol. Use a test bar code, symbol from test chart no. 1 with the Z dimension clqg
esolution of the equipment as_determined in 6.7.2.1. Locate the test symbol on a large v
e or lateral motion stage with the ability to translate with a range of velocities appropriats
r which the device is designed, for example 20 mm/sec to 100 mm/sec for certain hg

signed to determine if the scanner canread correctly when there is relative motion betwégen the

sest to
ariable
e to the
ndheld

readers or 0,5/m/sec to 5 m/sec for_ fixed mount readers designed for installation alongside certain cqnveyor

systems.

a) The distance “d” between the scanner exit window and symbol shall be adjusted to the midpoint between
the minimbm and maximum reading distances for the Z dimension in use, as determined in 6.7.2.2

b) The scanper shalkbe mounted so as to ensure that tilt and pitch angles shall be 0 + 2°. Nominally the
skew angle shall be set normal at 0 + 2°, however, if required, the skew angle shall be adjusted fom the
normal such'as to avoid direct reflection from the bar code substrate and shall be reported with the result
of the test.

c) Start the translation device at the lowest velocity in the range specified.

d) Attempt to read the test symbol as it moves in front of the scanner under test.

e) |If the test criterion of 6.6 is satisfied, record the lateral motion test velocity.

f) Increase the translational velocity with by an increment of approximately 15% of the velocity and go to
step c).

g) For 2 and 3 axis scanners, rotate the scanner and test symbol 90 degrees relative to the direction of
motion and repeat the test from c).
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Report the Z dimension of the test symbol used, and the highest, and if appropriate the lowest, translational
velocity for which the test criterion of 6.6 was satisfied in both orientations.

6.7.3 Scanners with three axis reading diagram — Multi-line scanners

The following tests are performed on the symbols from test sheets for both linear and multi-row symbologies.
The test results should be recorded separately for each symbology used in the tests.

6.7.3.1 Resolution

This test is designed to report the minimum element width capable of being resolved by the equipment under
test. Thetesteguipmentdescribed-in6-5-3-shallbe-used—The-scannerand-symbolshallbe-mqunted so as to
ensure|that tilt and pitch angles shall be 0°, £ 2°. The skew angle is chosen to avoid direct.reflection from the
bar codle substrate and shall be reported with the result of the test. A series of test bar code-symbols from test
chart np. 1, test chart no. 3 and test chart no. 5, with a set of Z dimensions from 0,50 mm|to 0,10 mm (or other
values [appropriate to the equipment under test) shall be used.

The test shall be performed as described in 6.7.1.1.

The tept results should report the resolution in mm. and record the minimaum distance “d” at|which the test
criterion is met with the test symbol with the Z value equal to the resolutionof the scanner.

6.7.3.2f Reading diagram

This tgst is designed to determine the maximum and minimum reading distances, depth of field and the
ries of the reading zone of the equipment under test. The test equipment described in[ 6.5.3 shall be
used and shall be set up as described in 6.7.3.1. A reading diagram shall be determined using each of three
or morg test bar code symbols from test chart no. 1, test chart no. 3 and test chart no. 5, with different values
of megsured nominal dimension. The lowest Z diménsion shall be equal to the resolution of th¢ scanner from
the largest Z dimension shall be as, specified by the manufacturer, and that of|the third and
subsequent symbols shall be approximately evenly spaced between the first two. The Z dimens|ons used shall

f)  THe test symbol is moved laterally and vertically in each direction perpendicular to the cenftral axis of the

reading diagram~at.these points is defined as the outer edge of the quiet zone of the test symbol
fafther from the central axis of the scanning pattern. As the symbol is moved about, the symboal tilt, pitch
skew may be varied during the test to maintain the angles as specified in step a), mepsured relative
tofthe scan line_in the portion of the scan pattern near the symbol.

The tegt results should report, for each Z dimension used for the test, the minimum and makimum reading
distandes’and the depth of field as the difference between these reading distances in mm; the reading
diagram'should represent the limits of the reading zone.

Note that additional reading diagrams should be determined for different values of symbol contrast using test
symbols from test chart no. 2, test chart no. 4 and test chart no. 6, and may be determined for variations in
other parameters such as reading angles etc. and the values of such variables should be recorded with the
test results.

6.7.3.3 Symbol contrast

This test is designed to report the minimum values of symbol contrast at which the equipment under test can
read. The test equipment described in 6.5.3 shall be used. The scanner shall be mounted so as to ensure that
tilt and pitch angles shall be 0° = 2°. The skew angle shall be such as to avoid direct reflection from the bar
code substrate and shall be reported with the result of the test. A series of test bar code symbols from test
chart no. 2, test chart no. 4 and test chart no. 6, with the Z dimension closest to 1,5 times the resolution of the
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equipment as determined in 6.7.3.1 shall be used. The test shall be performed twice, first with the subset of
test symbols with decreasing values of R, and next with the subset of test symbols with increasing values of

Rmin-

The test shall be performed as described in 6.7.2.3, with the test symbol mounted on the central axis of the
reading diagram at the midpoint between the minimum and maximum reading distances for the Z dimension in

use.

The test results should report the lowest symbol contrast value, the Z dimension, the skew angle, and record
the distance “d” at which the test measurements were made. If different results are obtained with the two
subsets of test symbols, both values of minimum symbol contrast shall be stated together with the

corresponding

values of Ryax and Ryin.

6.7.3.4 Am
This test is usq

Use the procq
reading diagra

test chart no. §.

6.7.3.5

This test is de
The test shall
their initial valy
shall be set up
test symbol is
between the n
chart no. 3 ang
used.

The test shall he performed as described in 6.7.2.5.

The test resul
together with t

6.7.3.6

The test shoul

6.7.4 Scanners with'three axis reading diagram — Image scanners

Image scanne

Reading angles

Lateral motion

bient illumination
d to determine the ambient light levels under which the scanner will operate.

dure described in 6.7.1.5 except using the resolution as determined ,in_section 6.7.3
I as determined in section 6.7.3.2 and using additional test symbols-from test chart ng

bigned to report the minimum and maximum value of the three parameters, tilt, pitch ang
be performed for each of the parameters individuallyWhile holding the other two cons
es as defined under step a) of 6.7.2.5. The test equipment described in 6.5.3 shall be us
as described in 6.7.3.1. The equipment under test is fixed mounted in a position such
on the central axis of the reading diagram @t’a distance “d” from the exit window
ninimum and maximum reading distances. A’jtest bar code symbol from test chart no.
test chart no. 5, with a Z dimension equalto or greater than the resolution of the equip

s should report the minimum,*(if not 0°) and maximum values of tilt, pitch and skew
he Z dimension used for the test.

| be performed.as described in 6.7.2.6.

1, the
3 and

skew.
tant at
ed and
hat the
idway
1, test
ment is

angles

be tested. Add
tests.

s shall

s shall be tested according to 6.7.3 with the restriction that only complete reading syste
MMMMMM&MM i opriate

When testing tilt, the test symbols shall be rotated in 45 degree steps though 180 degrees of total rotation.

For the lateral motion test, the test symbol shall be tested and reported for two orientations: with the bars

parallel to the |

ateral motion and with the bars perpendicular to the lateral motion.

6.7.5 Decoder

The requirements set out below are applicable to decoders being tested independently of a scanner.

24

© ISO/IEC 2009 — All rights

reserved


https://iecnorm.com/api/?name=ad0b5f52e48b64308279a7779b63baf7

ISO/IEC 15423:2009(E)

6.7.5.1 Symbologies

A decoder is generally able to decode different bar code symbologies.

The manufacturer shall specify:

6.7.5.2 Decoder resolution

the symbologies supported and for each of them the maximum number of characters and other optional
features capable of being processed;

how many symbologies, and which ones can be decoded in autodiscrimination;

whether symbology identifiers in accordance with ISO/IEC 15424 can be transmitted; if a non-standard
method of identifying the symbology is used, this should be defined.

In ordgr to extract the information from the signals coming from the scanner, the 'decoder rust first of all
measufe the duration of a series of impulses. This test is designed to determine the minimum impulse the
decodgr is able to measure correctly. The test equipment described in 6.5:4.2 shall be use¢l and shall be
connegted to the input of the decoder. The auxiliary equipment referred tofin,6.5.4.2 shall be cqnnected to the

output pf the decoder.

d)

THe signal generator shall be adjusted so that the duration ofithe minimum pulse width in the pulse string
sent to the decoder is below the expected decoder resolution.

THe pulse string shall be sent to the decoder.
If the test criterion defined in 6.6.1 is not met, ‘the pulse widths in the pulse string shall be increased
proportionally and progressively until the test cfiterion is met. The duration of the minimun] pulse width is

equivalent to the decoder resolution.

THe test shall be repeated using progréessively wider pulse widths until the maximum width is attained at
which the test criterion is still met.

The tept results shall report the minimum and maximum pulse widths for which the decoder is capable of
correclly decoding the input pulse string. These minimum and maximum values should bg expressed in

appropriate time units.

6.7.5.3] Decoding performance

The te$t equipment.described in 6.5.4.2 shall be used and shall be connected to the input of thé decoder. The

auxiliafy equipnient referred to in 6.5.4.2 shall be connected to the output of the decoder.

a)

THe signal generator shall be programmed to output a pulse string corresponding to the glement pattern
of|a‘carrectly encoded symbol in a symbology intended to be decoded by the decoder, and the decoder
shall if necessary be set to accept symbols in this symbology. The minimum pulse width in the pulse
string sent to the decoder shall be the manufacturer's minimum recommended resolution and shall be
within the resolution range of the decoder as determined in 6.7.5.2.

The pulse string shall be sent to the decoder.

The decoded data output by the decoder shall be compared with the data encoded in the input pulse
string.

If the two sets of data do not correspond the test result shall be recorded as a failure for the combination
of symbology and options encoded in the pulse string.
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e)

The test shall be repeated using pulse strings corresponding to different sets of data and implementing

optional features of the symbology encoded (e.g. test data with or without optional check characters) and
for each symbology from the set supported by the decoder. For each of these tests the decoder shall be
set appropriately and the detailed configuration recorded with the test results.

f)

For autodiscriminating decoders the test shall comprise test data encoded in different symbologies,

including the set of symbologies for which decoding is currently enabled in the decoder and symbologies
outside the set (the latter shall not be decoded).

g)

The test shall be repeated with relevant optional decoder features enabled and disabled, e.g. validation of

check characters, transmission of check characters or start and stop characters, and transmission of
symbology identifiers, and with different levels of decode redundancy, if user-configurable. The data

6.7.6.1

The scanning
appropriate to

The test result
6.7.4.

6.7.6.2 Deg
The decoding
substituting fo
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shall comply

should include|
of optional fea
and incorrect
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6.8 Testre

The test repo
equipment as
with 6.7. A cop

Scanning performance

te reading systems

performance of the system shall be tested in accordance with-6.7.1, 6.7.2, 6.7.3 or 6
the type of scanner incorporated and substituting the test criterion’in 6.6.1 for that in 6.6.1

s shall record the data appropriate to the type of scanner, as defined in 6.7.1, 6.7.2, €

oding performance

performance of the system shall be tested’in accordance with 6.7.5, omitting 6.7.5
[ the signal generator in 6.5.4.2 a series-of test symbols, the dimensional and refle
of which match the scanning performance of the reading system under test. The test s
vith the relevant symbology specification. For each symbology supported, the test s
the complete character set of the 'symbology and should also enable the decoder's prog
ures of the symbology to be tested. For example they should include symbols with both
symbol check characters. The data expected to be output by a correctly functioning d
bd with the test symbols.

5 shall report the test'symbols used and the results of the reading attempts.

bort

t shall «comprise a record of the test conditions, equipment configuration including a
described in 6.5 and test charts or symbols used, together with the test results in acca
y of the test report shall be made available to bona fide enquirers on request.

he test
bology.

7.4 as

7.3 or

.2 and
ctance
ymbols
ymbols
essing
correct
ecoder

uxiliary
rdance

A manufacturer may wish to publish a partial list of test results from those described in this specification.

7 Certification and labelling

The manufacturer shall include with the equipment documentation a declaration that the equipment has been
tested in conformity with this International Standard.

The manufacturer may affix labels to the equipment indicating that it has been tested in conformity with this
International Standard. No requirements are defined for this labelling.
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8 Equipment specification

8.1 General

Although each scanner tested is nominally representative, scanners of the same model may produce different
results. A manufacturer may therefore derate the test results for his published scanner specifications to allow
for manufacturing tolerances and insure that all the scanners of the same type comply with his specifications.
Manufacturer's published performance specifications shall be capable of being substantiated by the use of the
test methods defined in this International standard. Manufacturers of equipment should specify:

_a)

for scanners:

— b)

scanner type;

light source and nominal peak wavelength, if applicable;

statements of compliance with any applicable regulation (e.g. laser classification);
performance parameters determined by testing in accordance with this International St
scanning rate in scans per second or scan lines per second, if appropriate;

ambient light conditions under which the equipment is intended to be used;

interface details for decoder connection in accordance with 8.2;

if desired, minimum and maximum speeds.at' which test symbols from test chart
transported through the scanner’s reading, zone while meeting the criterion in 6.6
details of the test conditions.

for decoders:

symbologies supported and which ones may be decoded in autodiscrimination;
optional features of symbologies supported (e.g. symbology identifiers);

decode redundaney.if user-configurable;

interface details’for scanner connection in accordance with 8.2;

human‘interface details in accordance with 8.3;

computer interface details in accordance with 8.4;

andard;

no. 1 may be
together with

—C)

digital inputs and outputs in accordance with 8.5;
programming and configuration method in accordance with 8.6.

for complete reading systems:

Information in accordance with a) and b) above, excluding interface details for scanner/decoder

interconnection.

For all types of equipment, the manufacturer shall specify the general operational requirements as described
in Annex A.
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8.2 Scanner/decoder interface

Except for complete reading systems, the manufacturer shall specify the physical, logical and electrical
characteristics of the scanner output or decoder input to enable the decoder input or scanner output
respectively to be connected reliably to it, and in particular:

8.3 Human|interface

The manufactyrer shall specify;

a) physical:
— type of connector;

— assignment of pins.

b) logicdl:

— availgble signals and their functions;

— logic level meaning (e.g. logic level 0 = light status, logic level 1 = dark status|);
— timing diagram for the available signals.

c) electrjcal:

— maxirpum sink and source current;

— voltage values for each logic level, measured with the maximum values of sink and source curfent;

— appligable logic input threshold levels (i.e. minimum yvoltage for high logic level and maximum yoltage
for loy logic level);

— maxirnum rise and fall times of the digital signal;
— (for open collector and open drain interfaces) the maximum permitted external voltage;

— (for opto-insulated interfaces) the maximum value of insulation voltage.

type of indicators and-{Reir function;

type of digplay with.their parameters;

keyboard function, if there is one available;

audible output parameters.

8.4 Computer interface

The manufacturer shall specify:

28

type and number of interfaces;
use of the interfaces at the same time;

timing diagram;
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— types of protocol;

— applicable communications parameters (e.g. baud rate).
8.5 Digital input and output (1/0O)

The manufacturer shall specify:

— type and number of I/O's.

8.6 Programming and configuration

The anufacturer shall specify how the decoder is to be programmed or configured, for examgle to enable or

disablg decoding of a particular symbology, to validate and transmit check characters,)to accept defined
message lengths, to set decode redundancy levels etc.
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Annex A
(normative)

General operational requirements

A.1 Installation, operation and maintenance — general

The manufact
of the equip
documents sh
which is the s
above conditio

A.2 Power

The manufact
device is able

A.3 Tempe

rer shall Specify In documentation provided for or available 10 the Installer, user and ma
ent the conditions for installation, operation and maintenance of the equipment.
Il indicate the recommended extent and frequency of maintenance, if any. When)eqy
bject of this International Standard is installed, operated or maintained in accerdance Vv
hs, it shall be capable of operating as specified in the following subsections.

supply

irer shall indicate the minimum and maximum parameters of ‘the power supply at wh
o operate according to its specifications.

rature

A.3.1 Operating temperature range

The manufactiyirer shall state the range of temperatures in degrees Celsius within which the equipm

operate.

A.3.2 Storag

e temperature range

The manufactiirer shall state the range™of temperatures in degrees Celsius which the equipment (in

removable ba
performance.

A.4 Humid

The manufact]
equipment will

teries) shall be capable of withstanding during storage and transportation, without

ty

urer shall” state the range of values of relative humidity (RH) of the air within wh
operate and whether the environment is condensing or non-condensing.

ntainer
These
ipment
vith the

ich the

ent will

cluding
oss of

ch the
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