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

liaison with

Internation

In the field

Draft Intermational Standards adopted by the joint technical committee are circulated to mational bod

Publicatior]

Attention ig
patent righ

Internation
technology

ISO/IEC 11
identificatig

— Partl
— Part2

Annex A fd

ISO and IEC, also take part in the work.
| Standards are drafted in accordance with the rules given in the ISO/IEC Directives) Part 3
of information technology, ISO and IEC have established a joint technical committee, IS
as an International Standard requires approval by at least 75 % of the national bodies cast

drawn to the possibility that some of the elements of this part of ISOAEC 15423 may be
s. 1ISO and IEC shall not be held responsible for identifying any or‘all’such patent rights.

hl Standard ISO/IEC 15423-1 was prepared by Joint Technical Committee ISO/IEC JTC |
, Subcommittee SC 31, Automatic identification and data ecapture techniques.

423 consists of the following parts, under the_general title Information technology
n and data capture techniques — Bar code scannerand decoder performance testing:

Linear symbols
Two-dimensional symbols

rms a normative part of this part of. ISO/IEC 15423. Annexes B and C are for information or

.
O/IEC JTC 1.
es for voting.
ng a vote.

he subject of

|, Information

— Automatic

Y.
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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 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>ovdrall symbol

dimensions calf

There is a wid

be uniformly scaled to suit particular requirements.

symbols to be lead under many different conditions.

Bar code sym
redundancy of
or as a matrix g

Bar code readi
into a form mea

Manufacturers
require publicly
consistency of

f elements requiring two dimensional reading.

Iningful to the host computer system or otherwise to the user.

berformance of this equipment.

e range of bar code reading equipment using various scanning techniques; which enable bar code

bols may be a) "linear" i.e. read in a single dimension, where the height of the bafs provides
information, or b) “two dimensional”, either in stacked rows to be.read unidimensionally irf sequence,

g equipment must be capable of reliably converting the information represented as a bar cpde symbol

of bar code equipment, the producers of bar cod€ symbols and the users of bar code fechnology,
available standard test specifications for bar code reading equipment to ensure the agcuracy and

Vi
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Information technology — Automatic identification and data capture
techniques — Bar code scanner and decoder performance
testing — Part 1: Linear symbols

1 Scop

This part of
bar code s
decoding o
systems ar]
model) irre
scanners a

NOTE P
decoding of

2 Norm

The followi
this part o
publication
investigate
undated re
maintain re|

ISO/IEC 15
print quality

ISO/IEC 15
bology spe

ISO/IEC 1!

e

ISO/IEC 15423 defines the test equipment and procedures to be used to{determine the pe
tanning and decoding equipment. It defines requirements in respect of teehniques for the

f linear symbols. It deals with bar code scanning and decoding equipment both as integ
d as discrete units. It defines performance of the equipment in a patticular configuration (g
Epective of the individual components used. It also defines in a(normative annex a means
nd operational parameters.

hrt 2 of ISO/IEC 15423 covers the requirements for the performance testing of equipment for the
[wo-dimensional symbols.

ative references

g normative documents contain provisiens which, through reference in this text, constitute
ISO/IEC 15423. For dated references, subsequent amendments to, or revisions of,
5 do not apply. However, parties toyagreements based on this part of ISO/IEC 15423 are e
the possibility of applying the most recent editions of the normative documents indicate
ferences, the latest edition«0fthe normative document referred to applies. Members of
pisters of currently valid International Standards.

416, Information techinology — Automatic identification and data capture techniques — Bar
test specification.

417, Information technology — Automatic identification and data capture techniques — B
Cification/=s'Code 128.

p424, Information technology — Automatic identification and data capture techniques —

rformance of
scanning and
ated reading
.g. a specific
of classifying

scanning and

provisions of
hny of these
ncouraged to
d below. For
SO and IEC

code symbol

Ar code sym-

Data Carrier

Identifiers

ncluding Symbology Identifiers).

ISO/IEC 15426-1, Information technology — Automatic identification and data capture techniques — Bar code veri-
fier conformance specification — Part 1: Linear symbols.

ISO/IEC 16388, Information technology — Automatic identification and data capture techniques — Bar code sym-
bology specification — Code 39.

EN 1556, Bar coding — Terminology.
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3 Terms and definitions

For the purposes of this part of ISO/IEC 15423, the definitions given in EN 1556 and the following apply.

3.1
contact scann

er

A particular type of scanner in which the scanning action takes place with the scanner in actual or near contact with

the symbol, e.g

. wand or light pen.

3.2

decode redun
The acquisition
For example, d

3.3
exit window

The datum poit from which the reading diagram is measured, lying in the plane normal\to'the beam midp

to the reading e

3.4

maximum reagling distance

The distance fr

35
minimum read
The distance fr

3.6
raster
The projection

3.7

raster distanc
The distance b
from the scann

3.8

raster width
The distance b
window. This
See D in figure

3.9
reading angle

Hancy
of a predetermined number of identical decodes before acceptance by a decoder af\a’'va
bcode redundancy of 2 requires two identical decodes.

nd of the scanner.

bm the exit window to the end of the depth of field. See R in figure 2.

ing distance
bm the exit window to the beginning of the depthef.field. See A in figure 2.

bf a laser beam to create multiple, nearly parallel, scan lines instead of a single line.

a)

etween the two most widely‘spaced adjacent scan lines projected on a plane at a defin
br exit window. See E in figure B.3.

btween the twe_outermost scan lines projected on a plane at a defined distance from the 3
tovers a reading field which depends on the construction of the scanner and on the readin
B.3.

lid decode.

oint closest

bd distance

canner exit
g distance.

The angular ro

afion of a symbol'in an axis relafive o a scan Tine.” 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.

© ISO/IEC 2001 — All rights reserved
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skew pitch

v/
/0 (A /A
=N ¥

—+
—~

3.10

reading diggram

The graphi
symbol.

The param
% Measu

%  Readir

¥ X dimg
Y2 Skew,
Y2 Symbd
¥ Ambie
Y2 Symbd
See Annex
3.11
reading zo
The whole

MNOP in F

Figure 1 — Reading angles

Cal representation of the reading zone for a specific X dimension (or other‘parameters) of

bters of the reading diagram are:

rements made from the exit window of the reader
g distance, measured on the z axis

nsion (in mm)

tilt and pitch angles

| contrast value

nt light level

logy.
B.
ne

brea in front’of the exit window of a non-contact scanner in which defined symbols can be r¢
gure 2:

the bar code

ad. See zone
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Two O
axis
Scanner
N
I c
M
P
/A B /
/ /
R
Reading zone
Figure 2 — Example of reading zone (MNOP)
NOTE Certpin application requirements, for example in autdmated conveyor scanning systems, may restrict [the effective

reading zone to that shown in Figure 3 (MNO'P’).
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3.12
read rate
The percen

3.13
resolution
The width ¢

3.14
scan
(Noun): A s
with an im3

(Verb): To
image capt

3.15

ISO/IEC 15423-1:2001(E)

Two

axis

Scanner

/

Restricted reading zone

Figure 3 — Example of restrictéd reading zone (MNO’P’)
tage representing the number of good reads per 100 attempts to read a particular symbol.
f the narrowest element capable of being read by the equipment under test.

ingle pass of the seanning beam over the symbol or a portion of the symbol, or a single i
ge capture device,

hass the scanning beam over the symbol or a portion of the symbol, or to capture a single i
Lire device:

scan attenpt

nage capture

mage with an

A single pass of the scanner relative to the symbol (or vice versa), or a single activation of the scanner for a period
not exceeding two seconds, e.g. triggering, depending on the application.

3.16

scanning rate
The number of times the bar code symbol is scanned per second. It is expressed in scans per second, or scan lines

per second

© ISO/IEC 2001 - All rights reserved
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scanning speed
The speed at which the scanning spot of a scanner with a single axis reading diagram is passed across a bar code

symbol.

4 Symbols and abbreviated terms

CCD is an abbreviation of "Charge Coupled Device".

5 Categor

In order to enal
grouped for the

nature of the feading diagram applicable.

category may |
in progress wh
reading zone w

5.1 Scanners

These are defi
scanner to the

es of scanning equipment

ble the most appropriate set of tests for a given scanning device or unit to be selected, sq
purposes of this part of ISO/IEC 15423 into three categories. The basis for. this categoris
Examples of various types of scanners arégiven in Anne
e further subdivided into ‘continuously operating’ scanners, in which the scanning operatio
en the symbol enters the reading zone, and ‘triggered’ scanners, whefe the symbol is alr
hen the scanning operation is initiated.

b with single axis reading diagram

ned as scanners with a reading diagram which extends as a single line from the exit wir
Mmaximum reading distance along the z axis. The scanning action therefore has to be create

anners are
ation is the
XK B. Each
N is already
eady in the

dow of the
| by moving

either the scanner or the symbol relative to the other in a direction~hominally perpendicular to the height of th¢ bars.

The reading diggram for such scanners can be represented<@s a single line extending outwards from the exit window
of the scanner.| See Figure B.1.

5.2 Scanner$ with two axis reading diagram

These are defiped as scanners with a readjng-diagram which extends in a single plane from the exit window of the
scanner to the maximum reading distance-alohg the z axis and perpendicularly in both directions along the} axis. The
scanning action is created either by, sweeping the scanner beam across the symbol in a directiop nominally

perpendicular tct

on which an im

The reading diz

5.3 Scanners

the height of the barsS;.ot by electronically sampling in turn individual elements of a photose
ge of the bar code"symbol is focussed.

\gram for such\scanners can be represented in a two-dimensional form. See Figure B.2.

5 with_three axis reading diagram

hsitive array

These are defi

scanner to the T

y axes which are also perpendicular to each other.

dow of the

ed{as scanners with a reading diagram which extends in multiple planes from the exit wi
%mmmmw ' i i IS frecti g the x and

The scanning action is created either by sweeping fl

he scanner

beam across the symbol in a series of nominally parallel scans in a direction nominally perpendicular to the height of the
bars or in a pattern of scan lines at various angles, or by electronically sampling in turn individual photosensitive
elements of an area array on which an image of the bar code symbol is focussed.

The reading diagram for such scanners is the representation of a three-dimensional solid. See Figure B.3.
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6 Testrequirements

6.1 Test methods

Manufacturers’ test procedures should be in accordance with the requirements of ISO 9001 or ISO 9002 as
appropriate.

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
conjunctiorny 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 uhits [used shall be
reported with the test results.

Manufacturners may optionally test scanner or decoder performance independently using the equipment defined
in 6.5.4.1 ¢r 6.5.4.2 but it should be noted that the results may not correspond exactly to those optained when
tested as aJcomplete system.

6.2 Seledtion of equipment for testing

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

NOTE Ifis in the manufacturer's interest to ensure that the unit selectéd is representative of its type. Guidancel on sampling is
given in ISO|2859-1.

6.3 Test ¢onditions

6.3.1 Enyironment

Tests shall pe conducted under manufacturet-specified environmental conditions (power supply, tempergture, relative
humidity arfd ambient light conditions) and:the test conditions shall be recorded as part of the test repoyt.

Test charts
time to ens

6.3.2 Equ
The followi

% Descri

to be used shall have been’stored under the temperature and humidity conditions specified {
Lire their dimensional Stability during the test period.

ipment configuration
ng information on the installation of the equipment under test shall be recorded:

btion of ‘configuration, including type/model of scanner and decoder, and other measuring e

or a sufficient

Quipment;

% P

Y

ySICal conditions, e.g. type or Interface, etc.,

Logical conditions such as the type of output by the scanner, or sent to the decoder e.g. analogue waveform,

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

6.4 Test Charts

A set of bar code test charts is defined, which shall be used for tests indicated in the following sections. Test charts
shall be measured in accordance with ISO/IEC 15416, using a verifier complying with ISO/IEC 15426-1 and shall
achieve overall symbol grade 3,5 or better (in the case of test chart no. 2 the grades for symbol contrast, edge contrast
and modulation shall be ignored and an overall grade shall be calculated based on remaining parameters).

© ISO/IEC 2001 - All rights reserved
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Measurement apertures shall be in accordance with Table 1 of ISO/IEC 15416. Decodability values for the test
symbols shall be not less than 0,80. Additionally, the Z dimension shall be measured and shall be within the
tolerances specified for the test chart in question. Symbols shall comply with ISO/IEC 15417 ("Code 128") or ISO/IEC
16388 ("Code 39"), but when equipment which is unable to process these symbologies is to be tested an equivalent
set of test symbols in any other appropriate symbology may be used. Manufacturers may extend the range of symbol
parameter values (e.g. X dimension) beyond those specified.

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 shaII be as specmed below The measured qwet zones shall be the
minimum width-defired-by-the-syrmbeleg ary of each
quiet zone shgll be indicated by a vertlcal bar ThIS bar shall be at least 1OZ W|de and shall havésa maximum
reflectance no [greater than [Rnin + max(Rp)] / 2, where Rni, and Rp are as defined in ISO/IEC 15416. [Test charts
should be proguced on dimensionally stable materials with image characteristics which are consistenf within the
image or symbpl area used for the test. As an example, Kodak Kodagraph Continuous Tone White Filn] (CTW?7) is
one material that has been found to be suitable when backed with a black opagque material t0 minimise the effects of
show-through.

When selectind materials for this use it is important to consider:

¥ high dimerjsional stability

¥ high substfate opacity (minimised show-through)

¥ high consigtency of substrate surface reflectance

¥ high consigtency of image reflectance

¥ high imagg sharpness (edge definition or aculity)

¥ surface finlsh (low gloss with low surface roughness)

¥ broad rande of achievable image reflectanees (continuous tone).

TEST CHART ho. 1 - Resolution, scanning speed, reading diagram, reading angles

This chart comprises two sets of symbols, one in each symbology, with a range of values of the X dimensipn and with
a 'Y dimension pqual to 1,5 times the*symbol width.

8 © ISO/IEC 2001 — All rights reserved
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Table 1 — Parameters for Test Chart no. 1

Parameter Value

Symbology Code 39 and Code 128

X dimension from 0,10 mm to 0,50 mm in steps of 0,05 mm

Step tolerance i‘O,Ql Imm, i.e. the r\naximum value of Z is (X + 0,01 mm) and the minimum value

of Z1s-O6:0+mmy)

Element width tolerance | + 0,05Z

Average har width +0,022

tolerance

Y dimensipn 1,5 times symbol width (excluding quiet zones)

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

Rmax 85% + 5%

Rumin 3% + 3%

Symbol cgntent 6 symbol characters including start and stop

NOTE Rmax and Rmin are as defined in ISO/IEC 15416.

TEST CHARJT no. 2 - Symbol Contrast
This group of charts comprises two sets of symbols, one in each symbology, each with two values off X dimension
and, for each value of X, with eight different nominal values of symbol contrast as shown in Table B below. The

tolerance on
or light refleg
of 660 nanof
633 nanome
measuremen

symbol contrast shall be £4-percentage points and this will limit the combined effect of the i
tance tolerances. The values of symbol contrast, R and Ry, shall be measured using
hetres peak wavelength ‘and stated on the Test Charts. Values of symbol contrast when
tres and 900 nanometres with the same apertures shall also be stated on the Test
t geometry shalllbeas defined in ISO/IEC 15416.

ndividual dark
A light source
measured at
Charts. The

© ISO/IEC 2001 - All rights reserved
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Table 2 — Parameters for Test Chart no. 2

Parameter Value

Symbology Code 39 and Code 128
X dimension 0,20 mm and 0,40 mm
Element width tolerance | + 0,05Z

Average bar width +0,022

tolerance

Y dimensior 20 mm

Wide:narrow ratio

3:1 in the case of Code 39 or other two width symbologies

Symbol confrast

as per Table 3 below

Symbol confrast

+ 4 percentage points

tolerance

Rmax and Rydn as per Table 3 below

Rmax and Ry * 4 percentage points but subject te_overriding symbol contrast tolerance
tolerances

Symbol confent

6 symbol characters including ‘start and stop

10

Table 3 — Symbol contrast

Nonpinal Symbol Rinax Ruin ISO/IEC 15416
Contrast Symbol Contrast
grade
47% 80% 33% 2
30% 80% 50% 1
25% 80% 55% 1
20% 80% 60% 1
479 5796 1096 2
25% 35% 10% 1
20% 30% 10% 1
15% 25% 10% 0
10% 20% 10% 0
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6.5 Test equipment

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

6.5.1 Tes

t equipment for scanners with single axis reading diagram

a) 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
symbol

b) A mea
symbol
tangen
and mg

6.5.2 Teg

A support @
symbol car
and passin
relative to t

6.5.3 Teg

perpendicular to the direction of rotation or movement, together with means of measuring t
relative to the scanner.

ns of supporting the scanner or the test symbol to ensure that the scanning beani pass

together with means of varying and measuring the skew angle of the scanning’beam rel
ial to the surface of the symbol at the point where the scanning beam meets, the symbol,
asuring the distance between the scanner face and the symbol.

t equipment for scanners with two axis reading diagram

apable of movement in two axes of the plane containing the seanning beam of the scanner

be affixed perpendicular to the central axis of the plane and with the bar height perpendicd
p through it, together with means of measuring the position and angle of the symbol in {
ne scanner face.

t equipment for scanners with three axis reading diagram

he speed of the

es through the
htive to a plane
and of varying

to which a test
lar to the plane
wo dimensions

Equipment|similar to that defined in 6.5.2 but capable dfmovement in three axes, together with mearjs of measuring
the positior] and angle of the test symbol in three diménsions relative to the scanner face.

6.5.4 Additional test equipment

6.5.4.1 Test equipment for testing a'scanner independently of a decoder

In order to fest a scanner independently of a decoder, an oscilloscope connected to display the digital|signal from the
scanner, afd means of recordingrand analysis of the widths of the individual pulses in the signal in gppropriate time
units are required.

6.5.4.2 Test equipnient for testing a decoder independently of a scanner

In order to|test a_decoder independently of a scanner, a signal generator is required. The output from the signal
generator ghallemulate the bar/space pattern of a correctly encoded bar code symbol. The emulatipn shall comply
with the specifieation of the symbology under test. The data represented in the pulse string(s) should cover the
complete character-setof-the—symbotogy-and-enabte-the—decoder'sprocessingof optionat-featuresof the 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 data output by the decoder to be
ascertained is also required.

6.5.5 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.
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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 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 criteripn i1s met If the read rate equals or exceeds 80% based on a minimum of 10 scan attgmpts. Any
misreads shall pe noted and are grounds for rejecting the system for the conditions tested.

6.6.2 Test crlterion for scanners
The test principle is based on the extent 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 to the
direction of moyement or to the scan line. The Z dimension used shall be reported with the results of the test.

An oscilloscopg is connected to the digital output of the scanner to enable the widths of the pulses corregponding to
individual elemgnts of the symbol to be measured in appropriate time units.

For each symbpl character:
a) Measure the overall scan duration of the character.
b) Measure the scan duration of each bar and space element.of the character.

¢) Using thede time measurements, compute the decodability measure and grade for that symbol chargcter, using
the method specified in ISO 15416. Each characterrmust 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 d Code 128
symbol character.

6.7 Parameté¢rs to be tested and tést methods

Table 4 shows the parameters to betested for each category of scanner.

Table:4*— Parameters to be tested for various categories of scanner

Parameter single axis two axis three axis
Resolution X X X
Sballll;llg S'JCCd X

Reading Diagram 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 0,3 mm to 0,10 mm (or other values appropriate to the equipment under test) shall be used.

The tes
directio
height.

a)

b) The dis

c) The teg

intendsd

If the tqg
if it is 1

d)

t symbol with the highest Z value is fixed on the test equipment with the bar height gerp
n of movement so that the axis of the scanner exit window will pass through the.midp
tance "d" between scanner exit window and symbol shall be adjusted to a minintum.

t equipment is set in motion at a speed corresponding to the conditions-of use for which
d.

st criterion in 6.6 is not met, then the distance "d" is progressively ‘increased until the test
ot met at all before the distance "d" has reached a value substantially exceeding the like

use of fhe scanner, the test is repeated from step a) using the test-symbol with the next lower Z va

If the t
value.

e)

The res
the crit

f)

The test re
the test crit

[«

6.7.1.2

This test is
described i
no. 1 with
used shall

The te
movem

a)

b) The dis

bst criterion in 6.6 is met, the test is repeated fromSstep a) using the test symbol with th
olution of the scanner is defined as the "Z" dimension of the test symbol with the lowest Z
brion in 6.6 is met.

Sults should report the resolution in-pim., the skew angle, and record the minimum distan
brion is met with the test symbol withithe Z value equal to the resolution of the scanner.

$canning Speed

designed to report the-minimum and maximum scanning speeds of the equipment. The
N 6.5.1 shall be used.and shall be set up as described in 6.7.1.1. A test bar code symbol
h Z dimension equal to or greater than the resolution of the equipment shall be used. T
be reported with'the result of the test.

5t bar code{Symbol is fixed on the test equipment with the bar height perpendicular to
ent so_that the axis of the scanner exit window will pass through the midpoint of the bar hei

tance "d" between scanner and symbol shall be adjusted to be equal to that recorded with

endicular to the
oint of the bar

the scanner is

criterion is met;
ly conditions of
ue.

e next lower Z

value for which

ce "d" at which

test equipment
from test chart
e Z dimension

the direction of
ght.

he result of the

e I |

resolut

<)

+ v adiie ] L
micotnrou.7.L.L AdJUVT.,

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

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

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".

© ISO/IEC 2001 - All rights reserved
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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 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 symb

a) The test sy

that the axi
b)

<)

The distan

The scann
accordancg

d) If the test g

test criterio|
e) The distan

f)
9)

The distan
The distan

The test resultg
and the depth
represent the li

Note that addit
from test chart
values of such

6.7.1.4 Sym
This test is deg
The test equipn
angles shall be
shall be report

DI:

mbol is fixed on the test equipment with the bar height perpendicular to the direction-of m
5 of the scanner exit window will pass through the midpoint of the bar height.

e "d" between scanner and symbol shall be adjusted to a minimum.

Pr is activated and the test equipment set in motion at a speed(within the range de
with 6.7.1.2.

riterion in 6.6 is not met, then the distance "d" is progressively-increased to the value d1 g
N is first met.

e d1 corresponds to the minimum reading distance of thie equipment.

e "d" is then progressively increased to the highest value, d2, at which the test criterion is g
e d2 corresponds to the maximum reading distance of the equipment.

should report, for each Z dimension gsed for the test, the minimum and maximum readin
of field as the difference between“these reading distances in mm; the reading diag
mits of the reading zone.

onal reading diagrams should-be determined for different values of symbol contrast using t

variables should be recorded with the test results.

bol contrast
igned to _repert the minimum values of symbol contrast at which the equipment under teg

0° +22. The skew angle shall be such as to avoid direct reflection from the bar code su
bd/with the result of the test. A series of test bar code symbols from test chart no. 2,

bvement so

ermined in

t which the

till met.

p distances

am should

bst symbols

no. 2, and may be determihed for variations in other parameters such as reading angles eétc. and the

t can read.

nent described in 6.5.1 shall be used. The scanner shall be mounted so as to ensure that §lt and pitch

bstrate and
with the Z

dimension clos

psifo 1 5 times the resolution of the equipment as determined in 6 7 1 1 shall be used Tk

e test shall

be performed twice, first with the subset of test symbols with decreasing values of Rnax and next with the subset of

test symbols wi

a)

ith increasing values of Ry,

The test symbol with the highest symbol contrast value 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

b)
minimum a

14

the bar height.

nd maximum reading distances for the Z dimension in use, as determined in 6.7.1.3.

The distance "d" between scanner exit window and symbol shall be adjusted to the midpoint between the
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intended.

d)

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

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

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

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 Ry and

Rmin-

6.7.15 |
This test is
shall be pe
defined un
6.7.1.1. T
scanning &
distances.
the equipm

a) The teg

bars pgrpendicular to the direction of movement) and pitch @and skew angles of 0° or (dependi

being t
b)

c)

The tes

The rel
smaller
highest

The test re
of the test s

Reading angles

designed to report the minimum and maximum value of the three parameters, tilty pitch and
formed for each of the parameters individually while holding the other two constant at their

ne equipment under test is fixed mounted in a position such that the test symbol is on

A test bar code symbol from test chart no. 1 with a Z dimension equal to or greater than t
ent is used.

t bar code symbol shall initially be fixed on the test equipment at a tilt angle of 0° (i.e. with
bsted) the lowest angle required to avoid specular reflection.

t equipment is set in motion at a speed within the range determined in accordance with 6.7
steps if appropriate) around the axis corrésponding to the reading angle under test until
rotations at which the test criterion in@®;6 is met have been determined.

sults should report, for each parameter, the minimum and maximum angles, together with t
ymbol.

6.7.2 Sc

6.7.2.1

This test i

The test equipmentdescribed in 6.5.2 shall be used. The scanner and symbol shall be mounted so a:
tilt and pitch anglessshall be 0° £ 2°. The skew angle is chosen to avoid direct reflection from the bar
and shall bg reported with the result of the test. A series of test bar code symbols from test chart no. 1
dimensiong from 0,30 mm to 0,10 mm (or other values appropriate to the equipment under test) shall b

nners with two axis reading diagram

esolution

designed to“report the minimum element width capable of being resolved by the equipn

skew. The test
initial values as

er step a). The test equipment described in 6.5.1 shall be used and Shall be set up @s described in

the axis of the

eam at a distance "d" from the exit window midway between the)minimum and maximum reading

ne resolution of

ne height of the
ng on which is

1.2.

Ative angle of the test bar code symbol with(respect to the scanner is progressively varied i steps of 5° (or

the lowest and

he Z dimension

ent under test.
5 to ensure that
code substrate
. with a set of Z
e used.

a)

scan line of the scanner and with its midpoint on the axis of the scanner exit window.

b)

<)
d)

The distance "d" between scanner exit window and symbol shall be adjusted to a minimum.

The scanner is activated.

The test symbol with the highest Z value is fixed on the test equipment with the bar height perpendicular to the

If the test criterion in 6.6 is not met, then the distance "d" is progressively increased until the test criterion is met;

if it is not met at all before the distance "d" has reached a value substantially exceeding the likely conditions of
use of the scanner, the test is repeated from step a) using the test symbol with the next lower Z value.

© ISO/IEC 2001 - All rights reserved
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f)

If the test criterion in 6.6 is met, the test is repeated from step a) using the test symbol with the next lower Z

value.

The resolution of the scanner is defined as the "Z" dimension of the test symbol with the lowest Z value for which
the criterion in 6.6 is met.

The test results should report the resolution in mm. and record the minimum distance "d" at which the test criterion is
met with the test symbol with the Z value equal to the resolution of the scanner.

6.7.2.2

Rea

This test is des|

the reading zo
up as describe

from test chart

the resolution g
of the third and
used shall be r¢

For each symb

a)

b)

<)
d)

e)

f)

9)
h)
i)
)
k)

The test sy
and with its

The distan

The scanngr is activated.

If the test d
test criterio|

The distan

The test sy

:I;e of the equipment under test. The test equipment described in 6.5.2 shall be used’and

fing Diagram
gned to determine the maximum and minimum reading distances, depth of field and\the bg

in 6.7.2.1. A reading diagram shall be determined using each of three or more._test bar co
no. 1 with different values of measured nominal dimension. The lowest Z dimension shall
f the scanner from 6.7.2.1, the largest Z dimension shall be as specified by~the manufactur
subsequent symbols shall be approximately evenly spaced between the\first two. The Z
bported with the result of the test.

DI

midpoint on the axis of the scanner exit window.

e "d" between scanner and symbol shall be adjusted to a minimum.

riterion in 6.6 is not met, then the distance ™d" is progressively increased to the value d1 g
N is first met.

e d1 corresponds to the minimum.-reading distance of the equipment.

mbol is moved laterally in-‘€ach direction perpendicular to the central axis of the scanning

undaries of
shall be set
de symbols
be equal to
er, and that
dimensions

mbol is fixed on the test equipment with the bar height pefpendicular to the scan line of the scanner

t which the

pattern, to

determine the farthest points at which-the test criterion is still met. The boundary of the reading diagram at these

points is d
scanning p

The test sy
The distan

The distan

bfined as the outer_édge of the quiet zone of the test symbol farther from the central
httern.

mbol is thenreturned to the position defined in step a)
e "d" is.then progressively increased to the highest value, d2, at which the test criterion is g

ed2-corresponds to the maximum reading distance of the equipment.

axis of the

till met.

Step f) is repeated at distance d2.

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

The test results should report, for each Z dimension used for the test, the minimum and maximum reading distances
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.
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Note that additional reading diagrams should be determined for different values of symbol contrast using test symbols
from test chart no. 2, and may be determined for variations in parameters such as reading angles etc. and the values
of such variables should be recorded with the test results.

6.7.2.3 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 6.5.2 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 re
dimension
be perform
test symbo

The te
perpen
midpoi

The di
minimu
The sc
d)

If the tqg
contras

The test re
distance "d
symbols, b
Rmin-
6.7.2.4 |
This test is
shall be pe
defined un
6.7.2.1. Th
reading diz
distances.
the equipm

a)

orted wi € result of the test. SEries of test bar code symbols from test chart ,ng
losest to 1,5 times the resolution of the equipment as determined in 6.7.2.1 shall be used
d twice, first with the subset of test symbols with decreasing values of R and pexb wit
s with increasing values of Ry,

t symbol with the highest symbol contrast value is fixed on the test eduipment with
icular to the direction of movement so that the axis of the scanner exitywindow will pa
t of the bar height.

m and maximum reading distances for the Z dimension in use, as determined in 6.7.1.3.

Anner is activated.

st criterion in 6.6 is met, then the test is repeated from)step a) using test symbols with deg
t values to determine the lowest value of SC for which the test criterion in 6.6 can be met.

sults should report the lowest symbol contrast value, the Z dimension, the skew angle,

" at which the test measurements were made: If different results are obtained with the two
bth values of minimum symbol contrast shall be stated together with the corresponding val

Reading Angles

designed to report the minitmum and maximum value of the three parameters, tilt, pitch and
formed for each of the parameters individually while holding the other two constant at their

. 2, with the Z
The test shall
h the subset of

the bar height
ss through the

stance "d" between scanner exit window and symbol shall beadjusted to the midpoint between the

reasing symbol

and record the
subsets of test
les of Rax and

skew. The test
initial values as

jer step a). The test equipment described in 6.5.2 shall be used and shall be set up

The tes

as described in

b)

<)

The scanner is activated.

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 (if not 0°) and maximum angles, together with the Z
dimension of the test symbol.

© ISO/IEC 2001 - All rights reserved

17


https://iecnorm.com/api/?name=bae2f1bb4566caf0780cf78d35831faa

ISO/IEC 15423-1:2001(E)

6.7.3 Scanners with three axis reading diagram

6.7.3.1 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 6.5.3 shall be used. The scanner and symbol shall be mounted 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 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 0,30 mm to 0,10 mm (or other values appropriate to the equipment under test) shall be used.

The test shall e performed as described in 6.7.2.1.

The test results criterion is

met with the te

should report the resolution in mm. and record the minimum distance "d" at whiehi the tes
5t symbol with the Z value equal to the resolution of the scanner.

6.7.3.2 Reagling diagram
undaries of
shall be set
de symbols
be equal to
er, and that

dimensions

This test is des|

gned to determine the maximum and minimum reading distances, depth of field and the bg
the reading zone of the equipment under test. The test equipment described in.6:5.3 shall be used and

up as described in 6.7.3.1. A reading diagram shall be determined using each of'three or more test bar co
from test chart|no. 1 with different values of measured nominal dimension., The lowest Z dimension shall
the resolution df the scanner from 6.7.3.1, the largest Z dimension shall beyas specified by the manufactur|
of the third and subsequent symbols shall be approximately evenly spaced between the first two. The Z
used shall be r¢ported with the result of the test.

The test shall

f)

e carried out as described in 6.7.2.2, substituting the following step f):

The test symbol is moved laterally and vertically in each*direction perpendicular to the central axis of th
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.€dge of the quiet zone of the test symbol farther from| the central
axis of the pcanning pattern. As the symbol is'moved about, the symbol tilt, pitch and skew may be varied during
the test to fnaintain the angles as specified’in-step a), measured relative to the scan line in the portion|of the scan
pattern negr the symbol.

e scanning

The test results

and the depth
represent the li

Note that addit

should report, for each Zdimension used for the test, the minimum and maximum readin
of field as the difference between these reading distances in mm; the reading diag
mits of the reading zone.

onal readingsdiagrams should be determined for different values of symbol contrast using t¢

p distances
am should

bst symbols

from test chart
values of such

no. 2, andy\may be determined for variations in other parameters such as reading angles eétc. and the
variables-should be recorded with the test results.

6.7.3.3 bol.contrast

Sym

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, with the Z
dimension closest to 1,5 times the resolution of the 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 Ry.x and next with the subset of
test symbols with increasing values of Ry,

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.
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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 Ry« and

Rmin-

6.7.3.4

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 und
in 6.7.3.1.
the reading
distances.
the equipm
The test sh

The test re

6.7.4 Ded
The requirs

[«

6.7.4.1
A decoder
The manuf

The sy
capabl

How nj

Wheth
identify

6.74.2 |

In order to

$ymbologies

The equrpment under test is fixed mounted in a posmon such that the test symbol is onth

diagram at a distance "d" from the exit window midway between the minimum ahd m3
A test bar code symbol from test chart no. 1 with a Z dimension equal to or greater 'than t
ent is used.

all be performed as described in 6.7.2.4.

oder

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

s generally able to decode different bar codeZsymbologies.
hcturer shall specify:

mbologies supported and for eachof them the maximum number of characters and other o
e of being processed.

any symbologies, and which ones can be decoded in autodiscrimination.

br symbology identifiers in accordance with ISO/IEC 15424 can be transmitted; if a non-star
ing the symbolagy-is used, this should be defined.

Decoder Resolution

extractthe information from the signals coming from the scanner, the decoder must first of

duration of
measure c

acseries of |mpulses Thrs test |s desrgned to determine the minimum impulse the ded

p as described
central axis of
xXimum reading
ne resolution of

bults should report the minimum (if not 0°) and maximum values of tilty. pitch and skew anglés together with
the Z dimemsion used for the test.

ptional features

dard method of

all measure the
oder is able to

the input of the

decoder. The auxiliary equrpment referred toin 6 5.4.2 shall be connected to the output of the decoder

a)

the decoder is below the expected decoder resolution.

b)

<)

The pu

and progressively until the test criterion is met.

Ise string shall be sent to the decoder.

decoder resolution.
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The signal generator shall be adjusted so that the duration of the minimum pulse width in the pulse string sent to

If the test criterion defined in 6.6.1 is not met, the pulse widths in the pulse string shall be increased proportionally
The duration of the minimum pulse width is equivalent to the
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d) The test shall be repeated using progressively wider pulse widths until the maximum width is attained at which
the test criterion is still met.

The test results shall report the minimum and maximum pulse widths for which the decoder is capable of correctly
decoding the input pulse string. These minimum and maximum values should be expressed in appropriate time units.

6.7.4.3

The test equipment described in 6.5.4.2 shall be used and shall be connected to the input of the decoder.
auxiliary equiprpent referred 1o In 6.5.4.2 shall be connected 10 the output of the decoder.

a)

f)

9)

6.7.5 Complg

6.7.5.1

The signal
correctly e
necessary
decoder sh
the decode

The pulse s
The decod

If the two
symbology

The test sh
features of
symbology
and the def

For autodis
set of sym
latter shall

The test sh
characters,
identifiers,
compared
as a failure
shall be req

Scal

Decoding Performance

The

pbe set to accept symbols in this symbology. The minimum pulse width in thepulse string
all be the manufacturer’'s minimum recommended resolution and shall be within'the resoluti
r as determined in 6.7.4.2.

tring shall be sent to the decoder.

bd data output by the decoder shall be compared with the data_engoded in the input pulse s

and options encoded in the pulse string.

all be repeated using pulse strings corresponding t0 different sets of data and implement
the symbology encoded (e.g. test data with _Or* without optional check characters) ar
from the set supported by the decoder. For gach of these tests the decoder shall be set a
ailed configuration recorded with the test results.

criminating decoders the test shall comprise test data encoded in different symbologies, i
pologies for which decoding is currently enabled in the decoder and symbologies outside
hot be decoded).

all be repeated with relevant-optional decoder features enabled and disabled, e.g. validati
transmission of check ‘characters or start and stop characters, and transmission of
and with different levels of decode redundancy, if user-configurable. The data outp

for the particular combination of optional features and symbology. The detailed decoder ¢
orded with thétest results.

te Reading Systems

generator shall be programmed to output a pulse string corresponding to the eletment pattern of a
ncoded symbol in a symbology intended to be decoded by the decoder, and;the”decdder shall if

sent to the
on range of

tring.

Sets of data do not correspond the test result shall be recorded as a failure for the combination of

ng optional
d for each
bpropriately

cluding the
he set (the

bn of check
symbology
ut shall be

ith the expected output and if the two sets of data do not correspond the test result shall e recorded

bnfiguration

ning Performance

The scanning performance of the system shall be tested in accordance with 6.7.1, 6.7.2 or 6.7.3 as appropriate to the
type of scanner incorporated and substituting the test criterion in 6.6.1 for that in 6.6.2.

The test results shall record the data appropriate to the type of scanner, as defined in 6.7.1, 6.7.2 or 6.7.3.

6.7.5.2

Decoding performance

The decoding performance of the system shall be tested in accordance with 6.7.4, omitting 6.7.4.2 and substituting
for the signal generator in 6.5.4.2 a series of test symbols, the dimensional and reflectance characteristics of which
match the scanning performance of the reading system under test. The test symbols shall comply with the relevant
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symbology specification. For each symbology supported, the test symbols should include the complete character set
of the symbology and should also enable the decoder's processing of optional features of the symbology to be tested.
For example they should include symbols with both correct and incorrect symbol check characters. The data
expected to be output by a correctly functioning decoder shall be supplied with the test symbols.

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

6.8 Test report

The test report shall comprise a record of the test conditions, equipment configuration including auxiliary equipment
as describgd in 6.5 and test charts or symbols used, together with the test results in accordance with(6.7. A copy of
the test report shall be made available to bona fide enquirers on request.

7 Certification and labelling

The manufacturer shall include with the equipment documentation a declaration-that the equipment Has been tested
in conformify with this part of ISO/IEC 15423.

The manuffacturer may affix labels to the equipment indicating that it has-been tested in conformity ith this part of
ISO/IEC 15423. No requirements are defined for this labelling.

8 Equipment specification

8.1 General
Manufacturers of equipment shall specify:
¥: a) fof scanners:

%  sdanner type;

Ya i

ght source and nominal peak wavelength, if applicable;
¥, statements of compliance with any applicable regulation (e.g. laser classification);
¥, pgrformance parameters determined by testing in accordance with this part of ISO/IEC 15423;

¥, sganning-tate 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 no. 1 may be transported
through the scanner’s reading zone while meeting the criterion in 6.6, together with details of the test
conditions.

¥ b) for decoders:

¥ symbologies supported and which ones may be decoded in autodiscrimination;
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Y
Y
Y
Y
Y
Y
Y
Y4 C)

7

For all types ¢
Annex A.

8.2 Scanner

Except for com
of the scanner
reliably to it, an

Ya a)
7
7
Y b)
7
Y4 C)
£7)
Y4
Y4
7
22

option

decod

al features of symbologies supported (e.g. symbology identifiers);

e redundancy 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;

digital

progra

for coplete reading systems:

Inform

Physi

Type

Assigpment of pins;

Logicd
Availg
¥a L

Y T

inputs and outputs in accordance with 8.5;

mming and configuration method in accordance with 8.6.

f equipment, the manufacturer shall specify the general operational requirements as d

decoder interface

output or decoder input to enable the decoder.input or scanner output respectively to be
d in particular:

al:

bf connector;

Al
ble signals and their functions;
hgic level.meaning (e.g. logic level 0 = white status, logic level 1 = black status);

ming diagram for the available signals.

ation in accordance with a) and b) above, excluding interfage details for scanmer/decoder
interconnection.

escribed in

plete reading systems, the manufacturer shall specify the physical, logical and electrical characteristics

connected

Electr

car.

Maximum sink and source current;

Voltage values for each logic level, measured with the maximum values of sink and source current;

Applicable logic input threshold levels (i.e. minimum voltage for high logic level and maximum voltage for low
logic level);

Maximum rise and fall times of the digital signal;
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¥ (For open collector and open drain interfaces) the maximum permitted external voltage;

¥, (For opto-insulated interfaces) the maximum value of insulation voltage.

8.3 Human interface

The manufacturer shall specify:

¥ type of indicators and their function.
¥ type of display with their parameters.
¥ keyboard function, if there is one available.

¥ audiblg output parameters.

8.4 Computer interface

The manufacturer shall specify:

¥:  Type and number of interfaces;

¥ Use offthe interfaces at the same time;
¥ Timing diagram;

¥s Types [of protocol;

¥ Applicgble communications parameters (e.g.4saud rate)
8.5 Digitgl input and output (I/O)
The manufacturer shall specify:

¥: Type dnd number of 1/O's

8.6 Programming and configuration

The manufacturer shall specify how the decoder is to be programmed or configured, for example to epable or disable
decoding of a particular symbology, to validate and transmit check characters, to accept defined mesgage lengths, to
set decode|redundancy levels etc.
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A.l Installa

The manufactu
equipment the
indicate the red

part of ISO/IE

capable of ope

A.2 Power §

The manufactu
able to operate

A.3 Tempelr

A.3.1 Operating temperature range

The manufactu

A.3.2 Storag

The manufactu

batteries) shall

A.4 Humidi

The manufactu
operate and wh
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Annex A
(normative)

General operational requirements

fion, operation and maintenance - general

rer shall specify in documentation provided for or available to the installer, user and/maint
conditions for installation, operation and maintenance of the equipment.
ommended extent and frequency of maintenance, if any. When equipment which is the su
C 15423 is installed, operated or maintained in accordance with the above conditions,
ating as specified in the following sub-sections.

supply

rer shall indicate the minimum and maximum parameters-0f the power supply at which th
according to its specifications.

ature

Fer shall state the range of temperatures in degrees Celsius within which the equipment will

le temperature range

rer shall state the range, oftemperatures in degrees Celsius which the equipment (including
be capable of withstahding during storage and transportation, without loss of performance.

3%

ether the environment is condensing or non-condensing.

ainer of the
These docuinents shall
bject of this

it shall be

e device is

operate.

removable

rer shallstate the range of values of relative humidity (RH) of the air within which the eqliipment will
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Annex B
(informative)

Classification of scanners

The readinE diagram is of great assistance in providing a complete overview of the performance of a bar code
scanner/regqder, and forms the basis on which scanners have been classified for the purposes of this part of ISO/IEC

15423.

B.1 Typeés of scanner

B.1.1 Scanners with single axis reading diagram

This categpry comprises all scanners with a single, fixed reading beam which therefore require mpvement of the
symbol and scanner relative to each other to achieve a scan of the symboal.

Examples gf scanners with a single axis reading diagram include:
¥ Fixed Ibeam scanners. These are generally non-contact scanners with a laser or other light source.

¥ Light gens or wands. These are hand-held pencil-shaped devices the tip of which is the exit|window and is
passed across the symbol manually, in contact with/t. “They have negligible depth of field.

¥ Slot repders. Otherwise known as badge readers. They comprise a slot through which the bar|code symbol is
slid manually past, and in near contact wittiZan optical arrangement closely similar to that of allight pen. The
word "feader" is a misnomer in that these devices do not necessarily include a decoder, but the name is retained
becausge of the confusion which would<arise with "slot scanner”, a term given to a type of omni-diirectional laser
scanngr used for electronic point of sale scanning.
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B.1.2 Scann

This category @
in a single plan
Examples of sc
¥ Moving be
beam, gen
read statio
% CCD scan

code with
with a two

/_ reading distance [mm]
/ A B /]
or [m]
R
SKEW = XX° Symbology:
TILT = XX° Symbol Contrast: ZZ
PITCH = XX*° Ambient light: xxx
X dimension = X,xXx

Scanner with single axis reading diagram
Parameter Term

A Minimum reading distance

B Depth of field

R Maximum reading-distance

Figure B.1 — Reading diagram.for single axis scanner

brs with two axis reading diagram

hnners with a two axis reading-diagram include:

erally a laser beam,\across a bar code symbol. Because the light beam
hary or moving bar codes.

axis reading diagram, a linear CCD array is used.

am scanners. In theSe, 'scanning action is achieved by mechanically or electronically mg

hers. The{seanning is accomplished with an array of LED's or another light source flood
ight and\focussing the image on the CCD array which is electronically sampled. In a CCD scanner

omprises all scanners with a reading beam which is effectively swept (either optically or el¢ctronically)
e and are therefore capable of seanning symbols through which this plane passes.

ving a light
is moving, these feaders can

ing the bar
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