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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees 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 ISO and IEC, also take part in the

work.

The prodedures used to develop this document and those intended for its further maintenarjce

are described in the ISO/IEC Directives, Part 1. In particular, the different approval (critey

needed
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r the different types of document should be noted. This document was .drafted
e with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives
ch/members_experts/refdocs).
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Introduction

Bar code printers and bar code readers are key equipment in auto-ID systems. However, manufacturers
of this equipment evaluate their products’ performance by their own test methods and measures,
specifying this performance in their catalogues. As a result, actual performance varies, although there
are some performance values that are the same across catalogues. Therefore, users are forced to test
the equipment in order to find the most suitable solutions for their applications, at their own cost.

This document was developed to provide standard test and ranking methods giving users a common

r
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Fyrthermore, this document is expected to be used in avoiding using poor quality products«

NOTE There are ISO/IEC 15419 and ISO/IEC 15423. ISO/IEC 15419 mainly specifies howyto printja barcode

as

no|details on how to evaluate performances of a bar code printer in total.

This document specifies more details how to test and evaluate complete printer performances
dyrability of printed labels.

IS
ol

D/IEC 15423 is made based on that a scanner and a decoder are-sé€parated devices, which
1 fashion system. Although, a combination case of a scanner and-a decoder is mentioned.

This document specifies more details how to test and evaluate reader performances, which c
itgms specified in ISO/IEC 15423.

a digital image, so that the contents focus on software development and look like a techhical suggdstion with

including

is a quite

bvers test
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INTERNATIONAL STANDARD ISO/IEC 24458:

2022(E)

Information technology - Automatic identification and
data capture techniques - Bar code printer and bar code
reader performance testing specification

1 —Scope

This document specifies the performance evaluation specifications of thermal transfer-typ¢ printers
(hlereinafter referred to as bar code printers), consumables, and bar code readers (fegardless of the
repding method) used in bar code systems. The rank of performance is also definedhy the gvaluation
itgms.

This document can be applied to the following evaluation tests by combining ISO/IEC 1p416 and
ISP/IEC 15415, which define the print qualities of bar code symbols.

NQOTE This document is not prevented from being cited in the evaluation-of thermal printers usipg thermal
paper and printers using “plain or exclusive paper” (commercial printing;.ink jet printers, electrophgtographic
printers, etc.).

a)| Print performance of bar code printers (including consuimables)

b)[ Brightness and smoothness of “reception paper or label”, and adhesion of the label

c)| Strength of reception paper or label on which thé&’bar code is printed

d)| Reading performance of bar code readers

e)| Electrical, mechanical and environmental characteristics of bar code printers and bar code readers
2| Normative references

The following documents are treferred to in the text in such a way that some or all of thejr content
copstitutes requirements of this document. For dated references, only the edition cited applies. For
urldated references, the ldtest edition of the referenced document (including any amendmentd) applies.
ISP 105-A03, Textiles Tests for colour fastness — Part A03: Grey scale for assessing staining

ISP 105-C06, Textiles — Tests for colour fastness — Part C06: Colour fastness to domestic and cqmmercial
layindering

ISP 105-EQ9; Textiles — Tests for colour fastness — Part F09: Specification for cotton rubbing clgth

ISP A05-X11, Textiles — Tests for colour fastness — Part X11: Colour fastness to hot pressing

[SO 105-X12, Textiles — Tests for colour fastness — Part X12: Colour fastness to rubbing

ISO 2470-1, Paper, board and pulps — Measurement of diffuse blue reflectance factor — Part 1: Indoor
daylight conditions (ISO brightness)

[SO 29862, Self adhesive tapes — Determination of peel adhesion properties

ISO 6353-2, Reagents for chemical analysis — Part 2: Specifications — First series

ISO 8791-5, Paper and board — Determination of roughness/smoothness (air leak methods) — Part 5: Oken
method
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ISO/IEC 15426-1, Information technology — Automatic identification and data capture techniques — Bar
code verifier conformance specification — Part 1: Linear symbols

ISO/IEC 15426-2, Information technology — Automatic identification and data capture techniques — Bar
code verifier conformance specification — Part 2: Two-dimensional symbols

ISO/IEC 19762, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary

ISO/IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

ISO/IEC 4
ISO/IEC 6
ISO/IEC §

ISO/IEC 6
— Electrd

ISO/IEC 6
— Radiat|

ISO/IEC6
— Electri

[EC CISPK

3 Tery

For the pi
apply

ISO and I
— ISOQ
— IECE

3.1 Terx

3.1.1
adhesion
clinging

3.1.2
brightne]
degree of

0068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
0068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state
0529, Degrees of protection provided by enclosures (IP Code)

1000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniqu
static discharge immunity test

1000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing andmeasurement techniqy
bd, radio-frequency, electromagnetic field immunity test

1000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniqy
cal fast transient/burst immunity test

32, Electromagnetic compatibility of multimedia equipment — Emission requirements

ns, definitions and symbols

irposes of this document, the terms and definitions given in ISO/IEC 19762, and the followi

EC maintain terminology databases for use in standardization at the following addresses:

nline browsing platform: availablé at https://www.iso.org/obp

lectropedia: available at htfps://www.electropedia.org/

ms and definitions

characteristics
erformance.0f a label attached to a base material to be adhered.

SS
whiteness of the print surface of the reception paper or label.

es

es

es

3.1.3

ceramic label
label in which a bar code symbol is printed on the surface of a raw ceramic material before-burning,
and then is burned to form a ceramic.

3.14

consumables
reception papers, labels and ribbons that shall be refilled by the user as needed.

3.1.5

fixed mount reader
bar code reader (also called a stationary reader) that is fixed to specific locations.

© ISO/IEC 2022 - All rights reserved
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3.1.6
label
reception paper having an adhesive applied to the back surface thereof.

3.1.7
ladder type print

2022(E)

print state in which the height direction of the bar is perpendicular to the movement direction of the

medium to be printed.

3.1.8

la“cl al lllUt;Ull I cadius DPCC(‘I
maximum speed at which a one-dimensional symbol can be read while the symbol orthe
repder is moving in a direction perpendicular to the elements of symbols.

9

minal dpi

mber of dots per inch, rounded to be conventionally an integral number, multiplied by 25,4
mber of dots per mm.

==

w

10
rformance rank
rapking for performance of each evaluation item.

3.1.11

picket fence print

prfint state in which the height direction of the bar is inxthe horizontal direction with resp
mpvement direction of the medium to be printed.

=)

rojl‘gf hot-melt ink applied to one side of a film.

bar code

times the

pct to the

fepresent

fe.

3.1.17
smoothness
degree of the flatness of a reception paper or label surface.

3.1.18
test chart

high-precision bar code symbol printed on a photo paper for use in the reading performance test of bar

code readers.
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3.1.19

thermal print head
electronic component having a structure in which a multiple of minute heating resistors are linearly
arranged, and which works to apply heat to a ribbon.

3.1.20

thermal transfer printer and bar code printer
equipment that incorporates a function of converting data into a bar code image and transfers ink from
aribbon using heat (by any method of thermal transfer) to the image.

3.2 Symbols

In this document, unless otherwise specified, the following symbols are used:

AV Variation of read time between print quality grades in axial non-uniformity test

B Number of bends in the interface cable strength test

BRPT  Test charts for bar code reader performance tests

DCV Variation of reading time between print quality grades in decoding facility test

DOF Reading depth when bar code reader reads symbol (depth offield)

DV Variation of read time between print quality grades in defect test

F bmoothness of the reception paper

Fv Variation of read time between print quality grades in fixed pattern damage test

GV Variation of read time between print quality~grades in grid non-uniformity test

H Fall distance in non-pack drop test
Maximum illuminance in the ambient illuminance test

Ms Moving speed of the movingwebject reading speed test

MV Variation of read time between print quality grades in modulation test

N Number of depressions in the trigger switch endurance test

PSmax Maximum printspeed

Re Minimum print resolution

RT Value 6btained by dividing the reading time in the reading speed test by the number of read

ngs (100)

RTV Time obtained by subtracting the minimum reading time from the maximum reading time in
the symbol contrast test

T Time to print 50 consecutive sets of standard images

Tmps  The value obtained by dividing T by 50 when consecutive sets of standard images were print-
ed with print quality overall grade 1,5 or a value more than but close to 1,5

uv Variation of read Time between print quality grades in unused error correction capacity test

Va Electrostatic strength in the air discharge test

4 © ISO/IEC 2022 - All rights reserved
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Vc Electrostatic strength in contact discharge test

4 Bar code printer and consumables
4.1 Bar code printer

4.1.1 General requirements

. —— 1 : £ 1.1 1. £ . : 1 [N =1 4
Bc SIC PIITTTHICUITAIIISIIT U d gCHCT AT LITTIIIAT LT AIISITH DI 15 SHTOWITHT IS Ul © 1.

\
]

1

2
e
/v ) V3
N - )

4
Ky
1| thermal print head
2 | ribbon (unwinding)
3 | reception paper of label roles (supplying)
4 | platen roller
5| ribbon (winding)

Figure 1 ~Basic print mechanism of thermal transfer printer

Aq shown in Figure 1,a\'reception paper or label" and a ribbon are passed between the platen foller and
the thermal print head, and the thermal print head is normally pressed down and secured tp provide
the appropriate print pressure. As the platen roller rotates in the direction of the arrow, the "feception
pdper or label“and ribbon move in the transport direction. In synchronism with this movement, the ink
or] the ribben‘is melted by heating the heating elements of the thermal print head and transferfed to the
“receptionipaper or label”. At this time, the heating element that heats is only an element corrdsponding
to|the/intage to be printed.

=

Printcondition setting and environmental conditions are as follows

a) Print condition setting on thermal transfer printer to be evaluated

It is desirable that a thermal transfer printer to be evaluated in this document is set to a condition
estimated to be optimal for the "reception paper or label" and the ribbon used in the test. This print
setting serves to maximize the print performance of the bar code printer to be evaluated.

NOTE In the thermal transfer type, it is known that the print quality varies depending on the combination of
the "reception paper or label" and the ribbon.

b) Ambient environment conditions

© ISO/IEC 2022 - All rights reserved 5
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For bar code printers in which ink is melted by heat and transferred to a “reception paper or label”,
ambient temperature affects print quality, but also thermal conductivity, specific heat capacity, etc. of
the “reception paper or label”, the ribbon, the platen, etc. affect print quality. Also, condensation on the
thermal print head may cause failure. In order to print bar codes while maintaining high print quality,
precaution shall be paid to the surrounding environment.

Performance tests of bar code printers shall be performed under the following environmental conditions.
However, when the environmental conditions are individually stipulated in each performance
evaluation test item, or when there is a quote standard in each evaluation test item, the stipulations or
standard shall be given priority. In addition, during tests, the temperature and/or humidity shall not be
abruptly fhianged to conditions where condensation occurs.

— temperature :18°Cto 28 °C
—  humjdity :30 % Rh to 70 % Rh

— Befofe starting the performance evaluation tests, the main body of the bar code printer (non-en
ergization), the "reception paper or label"” and the ribbon used for the tests shallbe left in the
above-mentioned temperature and humidity environment for at least 6 h.

Ambient environmental conditions at the time of the tests shall be recordeddn the test result report|of
4.3 together with the test results.

4.1.2 Performance evaluation items and test methods

4.1.2.1 |[Standard image for evaluation of printer performance tests

Standard|images for evaluation of printer performance ‘thereinafter referred to as standard imagg¢s)
shall be used and evaluated under the specified conditians.

The standard image is based on BCP-nnn-1 (nnn is,nominal dpi; the same applies hereinafter) and BgP-
nnn-2 (sef Figure 2), and the combination showrrin Figure 4 is set in accordance with the width of the
reception| paper or label. The standard imagethas the following features (see Annex A).

— One-@limensional and two-dimensional symbols for evaluating bar code print quality
— Corner marks (see Figure 5) that)help to visually determine print quality

— Imagp pattern to use all(of the heating elements that enables failure detection of the thernjal
printhead heating eleménts

— 90 ddgrees rotatedbar code for knowing the quality of print in ladder type and in picket fence type
— Strings to determine the legibility of small characters

— Counter forscounting the number of prints (one set)

— Logo|ntatk may be printed in image mode (see A.2)

The corner mark shall use the bitmap image defined in A.1.1. The other images shall be created
by a dedicated commands of the bar code printer to be evaluated. The positions at which the one-
dimensional symbols and the two-dimensional symbols are printed are based on the arrangement
shown in Figure 2, but the base points of each symbol are not defined. However, it shall not be arranged
so as to infringe the quiet zone of the symbol.

The size of BCP-nnn-1 and BCP-nnn-2 is 50,8 mm x 76,2 mm (2 inches x 3 inches), which can be used
in conjunction for nominal 200, 300, 400 and 600 dpi bar code printers commonly used for “reception
papers or labels” of 50,4 mm (2 inches) to 203,2 mm (8 inches) wide and 254,0 mm (10 inches) wide (see

Figure 4).

NOTE1 dpiis the resolution and the number of dots per inch (1 inch is 25,4 mm).

6 © ISO/IEC 2022 - All rights reserved
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NOTE 2 The standard image is mainly used to evaluate the maximum print speed, the minimum print
resolution, the suitability of the reception paper or label with the ribbon, and the like.

ISO/MEC 24458 ISO/MEC 24458

BCP-300-1 BCP-300-2
Count: 001 Count: 001
Few dots
LA T A A 6568919110 ¥

55891910

Many dots * &

LI

[

M e oo /MR

ﬂ
[=]
=
=
z
=
I
—
6568919110 ——— =
Many dots * —
Few dots ¥ o —_—
e E' r P =m'-h
e EZ[E - o —
i -\ —

vonen A auewopad sayuud spocseq sof sivun prjpuerg

Stamndand image for barcode printer performance evalugition

J

Figure 2 — Example of individualimage arrangement of standard image for evaluation of
performance of bar code printer

— The International Standard number ("ISO/IEC 24458"), standard image number ("BCP-300-1" and
"BCP-300-2"), numbey-count ("count:001") and "Standard image for bar code printer performance
evaluation." displayed-en the standard image shall be selected from the fonts and sizes built into the
barcode printer.

NOTE 3  Fontand size are taken into account so as not to break the overall balance.

—{ As the friame line width surrounding the bar code symbol, the numbers of dots constiffuting the
minimum element (many dots) of the one-dimensional symbol are used (see Table 1).

—|{ Thelvalue of the number-of-sheets count is printed on anyone (or all) of the standard |mages in
the set of standard images defined in Figure 4. Table 1 shows the number of dots constifuting the
minimum elements of the one-dimensional symbol and the two-dimensional symbol according to
dpi of the bar code printer.

Table 1 — Number of dots making up the minimum element at nominal dpi

Nominal One-dimensional symbol Two-dimensional symbol
dpi Few dots Many dots Few dots Many dots
180 1(0,143 mm) 2(0,286 mm) 2(0,286 mm) 3(0,429 mm)
200 1(0,125 mm) 2(0,250 mm) 2(0,250 mm) 3(0,375 mm)

NOTE Numbers in parentheses are reference values obtained by converting the number of
dots into mm.

© ISO/IEC 2022 - All rights reserved 7
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Table 1 (continued)

Nominal One-dimensional symbol Two-dimensional symbol
dpi Few dots Many dots Few dots Many dots
300 2(0,167 mm) 3(0,250 mm) 3(0,250 mm) 4(0,333 mm)
360 2(0,143 mm) 3(0,214 mm) 3(0,214 mm) 5(0,357 mm)
400 2(0,125 mm) 4(0,250 mm) 3(0,188 mm) 6(0,375 mm)
600 2(0,083 mm) 6(0,250 mm) 3(0,125 mm) 8(0,333 mm)
NOTE Numbers in parentheses are reference values obtained by converting the number of
dots into mm.
The specifications of the one-dimensional symbol and the two-dimensional symbol to be printed with
the standprd image are shown in Table 2.
Table 2 — Specifications of bar codes printed in standard Image
Item Code 39 Code 128 Data matrix QR code
(See ISO/ (See ISO/IEC 15417) | (See ISO/IEC 16022) (See ISO/
IEC 16388) IEC 18004)
Data *0%7C%* STC 65689191 10 40 "0%s 41"0"s
Narrow/wide ratio 1:3 — — —
(N)
Intercharfcter gap 1X — — —
Check chdracter None 66(STX) — —
Bar heighf — —
(Regardldss with
few dots ¢r many
dots bar Width)
(180 dpi)j [35 dots (approx.5 mm).or more]
200 dpi 40 dots (approx.5mm) or more
300 dpi 60 dots (approx.5 mm) or more
(360 dpi) [70 dots (approx.5 mm) or more]
400 dpi 80 dots‘@pprox.5 mm) or more
600 dpi 120-dots (approx.5 mm) or more
Symbol sigze and - - 20x 20 21x21
error corfection .
level automatic L
Readable characters OCRB OCRB None None
and pointp not specified not specified
NOTE The first "STC" in the data of the code 128 represents the start C.
a2 The bar height can vary because a 'reception paper or label” less than 50,8 mm (2 Inches) wide can be improperly
printed.

The print combination of the standard image according to the “reception paper or label” width is
according to Figure 4. The downward arrow is the direction of transportation of the "reception paper
or label" and the ribbon. In Figure 4, the 127,0 mm (5 inches) wide and the 177,8 mm (7 inches) wide
are printed by providing blanks of 25,4 mm (1 in) (if there are changes in the 127,0 mm (5 inches) width
and the 177,8 mm (7 inches) width, provide appropriate blanks) between BCP-nnn-1 and BCP-nnn-2. At
this time, the two protruding lines of the opposed corner marks shall be extended and connected. The
“reception paper or label” and the ribbon shall be of a size sufficient to print a standard image.

Bar code printers that use a “reception paper or label” other than the width shown in Figure 4, for
example, in the form of a tape less than 50,8 mm (2 inches) wide, may relocate the elementary images

8 © ISO/IEC 2022 - All rights reserved
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that make up the standard image and print them side-by-side in series. In this case, print may be
performed in the following manner.

— Four corner marks (without two outwardly protruding bars)
— Code 39 changed to the number of printable dots and the number of printable characters
— Printable two-dimensional symbols in Table 2 (sufficient quiet zones shall be provided)

— ISO/IEC number

— Standard image number
— Count the number of sheets

Fyrther, the symbols to be verified for the bar code print quality may be evaluated®nly by th¢ symbols
thpt have been printed.

An example of using a tape-like reception paper or label less than 2 inches wide'is shown in FjFure 3.

-~
S
miE .

Figure 3 — Example of standard image arrangement for “reception paper or label” less than
50,8 mm (2 inches) wide

Count:001

*%*

ISO/IEC24458

BCP-200-1
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[2 inches wide] [3 inches wide] [4 inches wide]

BCP-nnn-1 BCP-nnn-1 BCP-nnn-2

BCP-nnn-1

BCP-nnn-2

BCP-nnn-2
<=

[5 inches wide]

BCP.nnn.1 BCP.nnn.2

[6 inches wide] [7 inches wide]

- N;': — N
g £ < <
=] = ] £
a g 5 ]
Q o o, %
B ) ﬂ g ») ﬂ
[8 inches wide]
BCP-nnn-1 BCP-nnn-2 BCP-nnn-1 BCP-nnn-2
[10 inches wide]
BCP-nnn-1 BCP-nnn-2 BCP-nnn-1 BCP-nnn-2 BCP-nnn-1

I

Figurg 4 — Standard image print configuration by difference in “reception paper or label”
width

Regarding corner marks, enlarged images are shown in Figure 5 and print details are shown in Table 3.
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C3 C4

Figure 5 — Enlarged image of corner:marks (for nominal 200, 400 and 600 dpi]

Table .3’ — Print corner marks

Item Configuration

Corner marks Bitmap images (se€ A.1.2) corresponding to the dpi (nominally 200 dpi, 300 dpi, 440 dpi and
600 dpi) of thebar code printer are printed at specified positions and specified orientations
without enflargement or reduction. The print position is as shown in Figure 2.

Protruding line |The corner marks have two lines protruding outward from the whole square. Thede lines
serve\to detect a failure of the thermal printhead heating element. For “reception gapers or
labels” with widths of 127,0 mm (5 inches) and 177,8 mm (7 inches), a length of bay suffi-
cieht to fill the gap between BCP-nnn-1 and BCP-nnn-2 is required. The widths of the lines
are 4 dots in the nominal 200 dpi and 6 dots in the nominal 300 dpi. The nominal 400 dpi
uses twice the nominal 200 dpi of dots, and the nominal 600 dpi uses three times the nomi-
nal 200 dpi of dots.

NQTE Donot apply to “reception papers or labels” less than 50,8 mm (2 inches) wide.

4_ 2D Dasiaat oo olady,
[P oy 1y~ T T Uuaricy

Here, the evaluation test method of the overall print quality grade of symbols, the maximum print speed
and the minimum print resolution are defined. The evaluation specimen is a set of the first, 25th, and
50th samples in which the standard images are arranged according to the width of reception paper or
the label as shown in Figure 4 and are printed consecutively. The bar code symbols and corner marks to
be evaluated are shown in Table 4.

© ISO/IEC 2022 - All rights reserved 11
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Table 4 — Bar code symbols and corner marks to be evaluated

127 mm (5 inches) wide,

Nominal width of the reception Bar code symbol to be evaluated for print quality

paper or label
50,8 mm (2 inches) wide, One-dimensional symbols and two-dimensional symbols (many dots) and
101,6 mm (4 inches) wide, four corner marks in BCP-nnn-1

In case of 8-inches wide and 10-inches wide, one-dimensional symbols and

203.)’2 mm (E.; inches) wide and two-dimensional symbols (many dots) and four corner marks in the left-
10 inches wide
most BCP-nnn-1.
76,2 mm (3 inrhpc) wide One-dimensional symbols and two-dimensional symhols (mnnv dnrc) and
152,4 mm (6 inches) wide four corner marks in BCP-nnn-2
and 177,8/mm (7 inches) wide
Less than|50,8 mm (2 inches) Code 39, two-dimensional symbols and four corner marks
wide
The bar ¢ode printer shall be tested while the speed of transfer of the “reception paper or label”|is
constant.
The evalyation items of the print performance of the bar code printer and thetest methods thereof gre

as followg.

a) Overall print quality grade

Overall p
images s
symbols
to ISO/IH
symbols.
mentione

b) Maxil

The evalu
standard
of the sy

hall be measured using a verifier conforming to ISO/IEC 15426-1 for one-dimensior
and to ISO/IEC 15426-2 for two-dimensional symbols, then verified their grade accordi
C 15416:2016 for one-dimensional symbols andJSO/IEC 15415:2016 for two-dimensiof
The lowest grade among print quality gradess(grades expressed numerically) of the abo
d three samples is figured as the evaluation grade.

mum print speed

ation of the maximum print speed ofithe bar code printer shall be performed by printing t
images under the condition that theroverall print quality grade (grade expressed numerical
hbols specified in Table 4 shall be-1,5 or a value more than but close to 1,5.

The maxi

method i$ as follows.

1) Select the appropriate (reception paper or label” and ribbon, then place them in the bar co
printgr.
2) The fransportingispé€ed of the bar code printer is set at near the target speed, and the time T wh|

50 sefts of stapndard images are printed in the continuous print mode is measured and temporar
recoifded.

3) Check whether the overall print quality grade of the bar code symbols to be evaluated for pr

mum print speed is detepmined by the time required to print a set of standard images. T

rint quality grade of symbols of three sets of “reception{papers or labels” printed standajrd

al

ng
al
ve

he
y)

cn
ly

nt

qualikyin Table 4is 1.5 or more

The overall print quality grade is a grade expressed numerically, and the measurement aperture of the
bar code verifier shall be 0,8 X.

4) In the case of more than 1,5, the transporting speed of the bar code printer is further set to "fast",
and 2) and 3) are repeated. If it is less than 1,5, the transporting speed of the bar code printer is
further set to "slow", and 2) and 3) are repeated. In the case of a bar code printer in which the
transporting speed cannot be finely set, the value is set to 1,5 or a value more than but close to 1,5.

5) The value obtained by dividing T by 50 when 1,5 (or a value more than but close to 1,5) is obtained
is the time for print a set of standard images (the time for print one “reception paper or label”), and

thisi

12

s taken as Tmps.
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6) The value obtained by dividing the length (mm) in the transporting direction shown in Figure 4
by the Tmps value (decimal points are rounded off) is defined as the maximum print speed PSmax

(mm/s).

In this evaluation study, the maximum transporting speed may not become the maximum print speed

as it is.

c¢) Minimum print resolution

1) The minimum print resolution of the bar code printer is not determined by the dpi number of the
thermal print head hutis determined hy how thin an image element can be prinfpd’ when print is
performed while ensuring an overall bar code print quality grade of 1,5 or a value mérq than but
close to 1,5.

2)| In this document, a standard image adapted to the dpi of the bar code printénis used, and the
number of small blank spaces identified in the four corner marks determines the print regolution.
NOTE1 In general, the 1x1 blank area becomes to be un-identified first. The miinimum print resolution
often varies depending on the portion to be printed in the form of a fence ordn‘the form of a laddef.

3)| The “reception paper or label” and the ribbon used in the evaluation test of the minimjum print
resolution are preferably selected to be suitable for high density/print. In addition, it is|desirable
that adjustable parameters of the bar code printer are set te.be optimum for the mininjum print
resolution evaluation test.

4)[ The minimum print resolution is evaluated by the number of visually identified blanl areas of
squares of different sizes (24 total) and rectangles of‘different side lengths (120 total) in the four
corner marks. It is desirable to observe the image in an enlarged manner so that the imajge can be
clearly identified.

The composition ratio of the closed blank spacg existing in each corner mark of Figure 5 is{shown in

Tdble 5.

Table 5 — Composition ratio of blanik areas (squares and rectangles) present in corner marks
C1 corner mark C2 corner mark
1x1 1x2 1x3 1x4 1x5 1x6 6x1 6x2 6x3 6x4 6x5 6x6
2x1 2x2 2x3 2%4 2x5 2x6 5x1 5x2 5x3 5x4 5x5 5x6
3x1 3x2 3x3 3x4 3x5 3x6 4x1 4x2 4x3 4x4 4x5 4x6
4x1 4x2 4x3 4x4 4x5 4x6 3x1 3x2 3x3 3x4 3x5 3x6
5x1 5x2 5%3 5x4 5x5 5x6 2x1 2x2 2x3 2x4 2x5 2x6
6x1 6x2 6x3 6x4 6x5 6x6 1x1 1x2 1x3 1x4 1x5 1x6
C3 corner mark C4 corner mark
1x6 1x5 1x4 1x3 1x2 1x1 6x6 6x5 6x4 6x3 6x2 6x1
2x6 2X5 2x4 2x3 YEY) ZxT 5x6 5x5 5x4 5x3 5xZ 5x1
3x6 3x5 3x4 3x3 3x2 3x1 4x6 4x5 4x4 4x3 4x2 4x1
4x6 4x5 4x4 4x3 4x2 4x1 3x6 3x5 3x4 3x3 3x2 3x1
5x6 5x5 5x4 5x3 5x2 5x1 2x6 2x5 2x4 2x3 2x2 2x1
6x6 6x5 6x4 6x3 6x2 6x1 1x6 1x5 1x4 1x3 1x2 1x1
NOTE 2  Numbers in the table show relative dimensions of a blank space in “height” x “width”.

5) The number of not clearly discernable blank spaces shall not be added to the number of identified
blank spaces: “the blank space crushed by the thickening of the lines and the blank space divided
into multiple spaces [Figure 6 b)]” and “the blank space which is not partially closed among the four

© ISO/IEC 2022 - All rights reserved
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b) Cru
1

4.1.2.3

a) Correct blank space

shed blank space (1x1~1x5) and Mul- ¢) Blank space that is not closed (1x3~1x6)
i-segmented blank space (1x6)

Figure 6 — Examples of countable spaces a) and uncountable spaces b) and c)

Electrical property

Performapnce evaluation items(ahd test methods for electrical properties shall be as follows.

a)

b)

14

Oper

Meas
cable
oray

Maxi

hting power supply'voltage range (V)

ure the upperand lower limits of the power supply voltage at the input end of the power supy
when thebar code printer operates normally using the voltmeter specified in ISO/IEC 60051
oltmeteréquivalent to or higher than the voltmeter.

mumoperating power (W or VA)

ly
2

The maximum power consumed when 100 or more sheets of standard images with overall bar
code print quality of 1,5 or higher are continuously printed shall be measured at the input end
of the power supply cable using the power meter specified in ISO/IEC 60051-3 or a power meter
equivalent to or higher than the power meter.

Maximum standby power (W or VA)

The maximum power consumed by the bar code printer in the sleep mode (in the range of rated
power supply voltages, no communication, minimum brightness of various displays, and a state
in which print can be started immediately if there is a print directive) shall be measured at the
input end of the power supply cable using the power meter specified in ISO/IEC 60051-3 or a power
meter equivalent to or higher than the power meter.

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=9f8275ab6f00c5dc6a9b75d8868e45f3

ISO/IEC 24458:2022(E)

d) Electro-static strength (kV)

After both "air discharge" and "contact discharge" specified in ISO/IEC 61000-4-2 are applied to the
bar code printer, the maximum test voltage at which normal operation can be maintained shall be
measured in both discharge mode.

e) Resistance to power supply line noise (kV)

The resistance to power supply line noise is the resistance of the bar code printer against electro-

magnetic noise (frequency is 100 kHz) flowing into the power supply line of the bar code printer.
The test shall be pprfnrmpd qr‘r‘nrding to lQﬂI/IF(‘ 61000-4-4 _and the highpcf test vn]fngp at which

the bar code printer operates normally is measured.

f)| Unwanted radiation noise

The unwanted radiation noise from the bar code printer and the noise propdgating through the
connected power line, signal lines, etc., which can adversely affect the-surrounding ¢lectronic
equipment shall be measured according to IEC CISPR 32.

g)| Immunity (EMC)

The immunity is the electromagnetic compatibility (EMC) of the‘bar code printer againgt electro-
magnetic noise coming from the surroundings. Perform the test according to ISO/IEC 6[1000-4-3,
then measure the electric field strength at the highest test.level at which the bar code printer can
operate normally during the test.

4.1.2.4 Environmental characteristic
Pdrformance evaluation items and test methods fer.environmental characteristics are as follgws.
a)| Low temperature operation (°C)

Apply the "Test Ad" of ISO/IEC 60068-2-1 to the bar code printer and measure the lowest
temperature at which the printer ¢an operate normally.

b)[ High temperature and high humidity operation (°C and %)

Apply the tests of ISOAEE 60068-2-78 to the bar code printer and measure the mast severe
temperature and humidity at which the bar code printer can operate normally.

4.1.2.5 Mechanicalcharacteristics (vibration resistance characteristics with packaging)

Apply the test of ISO/IEC 60068-2-6 to the bar code printer, then confirm that the printer| operates
ndrmally even after the test is carried out under the following conditions.

— Frequencies 10 Hz to 55 Hz

— Aceélerometric 20 m/sec?/X, Y, Z axes

— Cycles: 100 cycles in each direction
4.1.3 Performance ranking

4.1.3.1 General

Performance is ranked according to performance evaluation results for each evaluation test item
specified so. The ranks are rank “S”, rank “I”, rank “II”, and rank “III” from the top.

NOTE The rank “S” is a performance rank that existing bar code printers have not achieved at the time of the
preparation of this document and is set as a target for promoting future technological development.
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4.1.3.2 Print performance

The ranking of print performances is as follows.

a) Overall print quality

No ranking is performed.

b)

¢) Minifnum print resolution

4.1.3.3
The rank

a)

b)

Maximum print speed PS,,,, (mm/s)

The test is performed according to 4.1.2.2 b) and the rank is selected from Table 6 based on the test

resulfs.

The t

results (the number of identified blanks).

Oper
No rd
Maxi

No rd

Table 6 — Rank of maximum print speed

Ranking PS,,.x(mm/s) PS,,.x (in/s) (reference)
S PS, .. > 355 PS> 14
I 355 Z PS> 203 14z PS> 8
11 203 Z PS> 76 82PS,.>3
I11 76 Z PS, .« 3Z PSam

est is performed according to 4.1.2.2 c) and the rank is selécted from Table 7 based on the tg

Table 7 — Rank of minimum p¥int resolution

Ranking Number ofiidentified blank spaces R,
S R, =144
| 143 =2 R, > 131
11 1312 R, > 124
I11 124 2R,

Electrical property

ng of electrical propertiés is as follows.
hting power supply.voltage range (V)
nking is performed.

mum opeérating power (W or VA)

nking'is performed.

Maxi

T Stand by pOWer { WoTr VA)

No ranking is performed.

d) Electro-static strength (kV)

The tests are performed according to 4.1.2.3 d) and the ranks are selected from Table 8 based on

the test results.

16
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Table 8 — Electro-static Strength Rank

Ranking Test voltage (kV)
Contact discharge V, Air discharge Va
S 12 or more 20 or more
I 15
I1 6 8
II 4 or less 4 or less

NOTEISQ/IEC 61000-4-2 quoted in 4.1.2.3 d) specifies stepped test voltages, and therefore

does not rank at interim values.

e)| Resistance to power supply noise (kV)

results.

Table 9 — Power supply resistance noise rank

Ranking Test voltage (kV)
S 6
| 4
11 2
II 1 orless

NOTE ISO/IEC 61000-4-4 quoted~in 4.1.2.3 e) specifies
stepped study voltages and_tHerefore does not rank at

interim values.

f)| Unwanted radiation noise

g)| Immunity

test results.

No ranking is performed.

Table 10 — Immunity rank

Ranking Test field strength (V/m)
S 30
I 10
11 3
I11

The test is performed according to 4.1.2.3 e) and the rank is selected from Tahle-9-based dn the test

The test is performed accerding to 4.1.2.3 g) and the rank is selected from Table 10 based on the

4.1.3.4 Environmental characteristic

No ranking is performed.

4.1.3.5 Mechanical characteristics (vibration resistance characteristics in packaging)

No ranking is performed.

© ISO/IEC 2022 - All rights reserved
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4.2 Consumables (reception papers, labels and ribbons)

421 G

eneral requirement

The test conditions for evaluating performance are as follows.

NOTE

Since determining the characteristics of the ribbon alone requires a specific test equipment and

is

generally difficult, the performance is determined by the characteristics after the bar code is printed on the label

in this doc

a) Ambi

ument.

4 3 ol pa P
chtT ehviron etarConaicons

Tests
cond

speciffied in each performance evaluation item, or in the case where there is a quoted standard

each

Ambi
of 4.3

b) Rece

For b
all shi

c) Othe
In ad

Temperature :(23+2)°C

for performance evaluation shall be conducted under the following ambient envirogmen
tions. However, in the case where the ambient environmental conditions are individua

performance evaluation item, the specification or the standard shall be given priority.

ent environmental conditions at the time of the test shall be recorded in the test result repq
together with the test results.

Humidity : (50 £5) %Rh
btion papers or labels

rightness and smoothness tests, samples of “reception papers or labels” that are not printed
all be prepared.

'S

dition, for the test of scratch resistance, water resistance, chemical resistance, heat resistan

al

ly
in

rt

at

Ce,

etc., 3 ribbon suitable for the type of the “reeeption paper or label” shall be used, and the “recepti
paper or label” on which the bar code symbol prescribed in Figure 7 is printed shall be used a
specimen.
6 5 6 8 21 9 ’I 1 0

Key

1  receplion paper.orlabel

2 rubbihgarea

3 verifigationrarea

DimensionS of "Teception papers or labels : about 120 mm x 30 mm

— The bar code symbol is preferably printed on the central of the “reception paper or label”.

— Bar code symbols may be without human readable characters.

Bar code symbol: Code128, X dimension = 0,5 mm, height = about 15 mm
Data: 6568919110 (Character Set C)

18

Figure 7 — Print label specifications for evaluation test
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4.2.2 Performance evaluation items and test methods

4.2.2.1 Basic characteristic

The consumables test methods shall be as follows.

a)

b)

4.

Pe

prlint-quality grades at the places where the bar code“symbols were rubbed (see Figure 7).

Brightness (%)

2022(E)

For the brightness test specimens, 100 “reception papers or labels” of the dimensions specified in
[SO 2470-1 shall be prepared. 10 sheets are stacked in one set in the case of reception papers, and

Ssheetswithouta Telease timerare stuck oma renmaiming street to be onme set i the tase
Then, 10 sets of test specimens are prepared in each case. The brightness of 10 test spee
measured according to ISO 2470-1 and the results are averaged.

However, this test does not apply to ceramic labels.
Smoothness (s)

“Reception papers or labels (in the form with release papers)” used ifvthe test for smoot
measured 10 times according to ISO 8791-5 and the results are averaged.

However, this test does not apply to ceramic labels.

P.2.2 Abrasion resistance tests

of labels.
mens are

hness are

rform the tests with the friction tester type II specified'in the ISO 105-X12, then verify the overall

When the

specimens on which the bar code symbol is printed. i mounted on the friction tester type II,[they may

bgattached to an appropriate base paper if necessaty. The overall print quality grade (grades ¢xpressed

nymerically) of the bar code symbol before the;test shall be in the range of 2,5 to 4,0. For eacl of the 10

samples, calculate the degree to which the averall print quality grade before the test was reduyiced after

th test, and determine the average value of the 10 specimens (rounded off to the first decima|l place).

However, these tests do not apply ta:c€ramic labels.

Cdmmon test conditions are as follows.

—{ Friction head 20 mm x 20 mm, R45

—{ Stroke-length :100 mm

— Force to push :(2£0,1)N

—|{ Stroke speed : 30 reciprocations of 100 mm per minute

—{ Number of specimens : 10

— “Number of stroke : 50 reciprocation

— Verification area : approximately 100 mmx16 mm at the central of the rubbing area (see
Figure 7)

The test method using the corrugated card-board piece, the test method using water, the test method
using ethanol, and the test method using the synthetic detergent are as follows.

a)

Corrugated card-board abrasion resistance test

The corrugated card-board pieces used in the corrugated card-board abrasion resistance
be B-flutes (3 mm thickness and 50 * 2 flutes/30 cm) with dimension of 20 mm x 20 mm.

Figure 8 shows the stroke direction of the corrugated card-board piece.

© ISO/IEC 2022 - All rights reserved
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PAVATAVAVLY]
Figure 8 — Direction of stroke movement of corrugated card-board piece

r abrasion resistance test

The test shall be performed by impregnating approximately 0,5 ml of general industrial water as

show:lp below or water equivalent thereto to one white cotton cloth (approximately 50 mmx 50m
speciffied by ISO 105-F09.
Electrical conductivity (mS/m at 25 °C) : not more than 0,5
Organic carbon (TOC) (mg C/1) : not more than 1
Zinc (ug Zn/1) : not more than 0,5
Chloijide ion (ug CI-/1) : not more than 10
Sulfufric acid ion (ug S0,%/1) : not more than 10
c) Etha[ol abrasion resistance test
The test shall be performed by impregnating approximate]y-0,5 ml of ethanol specified in ISO 6353
to ong white cotton cloth (approximately 50 mmx 50 mm)‘specified in ISO 105-F09.

d) Synthetic detergent abrasion resistance test

The
No. 2
in IS(

4.2.2.3

The test
in ISO 10
the trans

est shall be performed by impregnating approximately 0,5 ml of synthetic detergent No. 1

105-F09.

Iron press resistance test

m)

1
N

or

as defined in ISO 105-C06 to one white eotton cloth (approximately 50 mmx 50 mm) specified

shall be performed according to the dry test of electrical-iron method (Method B) specified

b-X11 under the following conditions. Maximum test temperature shall be determined wh
tion of inks does notexceed the colour difference upper limit of grayscale colour Tables 3

N
-4

specified|in ISO 105-A03.

However,|this test doesfotapply to ceramic labels.

— Presqures :(2,5+0,5) kPa

— Time :15s

— Temperatures 05690+ 560+ 56156+ 5 Camd266=+53°¢€
4.2.2.4 High temperature resistance

Measure the temperature with a two-colour thermometer, etc when a raw ceramic label is sintered.

This test applies only to ceramic labels.

20

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=9f8275ab6f00c5dc6a9b75d8868e45f3

ISO/IEC 24458:2022(E)

4.2.2.5 Stickiness of labels
Stickiness of labels test methods shall be as follows.

a) Detachability

When a label is detached from the release paper, determine if the acceptance criteria shown in
Table 11 is satisfied.

b) Adhesion and removability

These tests shall be performed according to Method T with 180 degrees angle spgcified in
[SO 29862. Determine if each acceptance criteria shown in Table 11 is satisfied.

c)| Holding force

This test shall be performed according to Method 1 with 180 degree angle spécified in [SO 29862
with a weight of (1000 * 5) g and time of 60 minutes. Determine if its accéptance criterialshown in
Table 11 is satisfied.

However, these tests do not apply to ceramic labels.

Table 11 — List of bar code label stickiness performance evaluation Items

Performance evaluation items Acceptance criteria
_ There shall be no tearing of the pager (film)
S Detachability Paper label/Film label label and the release liner, and no glue peel-
5 ® ing.
ot . Paper label 2,4 N/10 mm or more
—a Adhesion -
5 Film label 1,8 N/10 mm or more
g Holding force Paper labelyFilm label 3 mm or less
o There shall be no tearing of the paper (film)
S Detachability Paperlabel/Film label label and the release liner, and no glue peel-
N ing.
% i Paper label 0,6 N/10 mm or more
3 Adhesion -
2 Film label 0,2 N/10 mm or more
<
= Holding force Paper label/Film label 3 mm or less
& Removability Paper label/Film label No glue residue shall be presgnt.

4.2.3 Performamnce ranking

4.2.3.1 General

Parformance is ranked according to the performance evaluation test results for each evaluption test
itgm-specified so. The ranks are rank “S “ rank “I”, rank “Il “, and rank “IlI” from the toy, and the
evaluation test items that did not reach the specilications are given the ranks of F .

NOTE The rank “S” is a performance rank for which existing consumables have not been achieved at the time
of the preparation of this document and is set as a target for promoting future technological development.

4.2.3.2 Basic characteristic
The ranking of performances of consumables is as follows.
a) Brightness (%)

No ranking is performed.
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b) Smoothness (s)

The tests are performed according to 4.2.2.1 b), and the rank is selected from Table 12 based on the
test results.

Table 12 — Smoothness rank

Ranking Smoothness F(s)
S -
I EF>1500
11 1500 =F>400
111 4002 F

4.2.3.3 |Abrasion resistance tests

The corryigated card-board abrasion resistance test, water abrasion resistance test, ethanol abrasipn
resistancp test and synthetic detergent abrasion resistance test shall be performed-according to 4.2.2|2,
respectively. In each evaluation test, the rank is selected from Table 13 based.on the degree to which
the overall grade of bar code print quality before the test (numerical grade;to‘the first decimal plage)
was redufed after the test.

Table 13 — Abrasion resistance rank

Ranking | Reduction in the overall print quality
grade value
S 0
I Less than 0,5
11 0,5 or moré-and less than 1,0
I11 1,0 or more
F Overall print quality grade value 0,4 or less

4.2.3.4 (Iron press resistance test

The test |s performed according to 4.2.2.3 and the rank is selected from Table 14 based on the tg¢st
results.

Table 14 — Iron press resistance rank

Ranking Maximum test temperature
S 200+ 5°C
I 150+ 5°C
11 90+5°C,110+5°C
HH F0-+-5-2°C
F Grayscale condition values are not satisfied.

4.2.3.5 High temperature resistance

No ranking is performed.

4.2.3.6 Stickiness

No ranking is performed.
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4.3 Testreport

The test result report shall contain the following items.

a) Performance test items specified in 4.1.2 and 4.2.2

b) Testresults based on the test methods specified in 4.1.2 and-4.2.2

c) Results of ranking in the method specified in 4.1.3 and 4.2.3

d) Printer model name, printer manufacturer name, thermal head size, nominal dpi, “reception paper

or label” type, operator and test date
e)| Any deviations from the procedure
f)| Any unusual features observed

An example of the test report is shown in D.1.

5| Bar code reader
5.1 General

5.1.1 Principle

Td read a bar code symbol, an entire bar code symbolshall be scanned in a certain manner, r|
of|the type of a bar code reader. Figure 9 shows the basic configuration of a bar code reader.

pgardless
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Figure 9 — Basic configuration of a bar code reader

5.1.2 AImbient environment conditions

The performance evaluation tests of bar code readers shall be performed under the following ambient
environment conditions. However, when the environment conditions are individually stipulated in each
evaluation test item, or when there is a referenced standard in each evaluation test item, the stipulation
or standard shall be given priority. In addition, during tests, the temperature and/or humidity shall not
be abruptly changed to conditions where condensation occurs.

— Temperature :18°Cto 28 °C
— Humidity :30 % Rh to 70 % Rh
— Ambient illuminance :750 Lux or less on a symbol surface
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Ambient environment conditions at the time of the test are recorded in the test result report of 5.4
together with the test results.

5.2 Performance evaluation items and test methods

5.2.1 Test chart for reading performance tests

5.2.1.1 General

Td
hi

A

perform the reading performance tests of a bar code reader, precision test charts produfed using
bh-precision optical print technologies shown in Annex E shall be used.

brade value of each test chart shall be close to the lowest value as much as possible-within epch grade

value range with enough consideration on productivity based on tolerances of density’and dinensions.

N(

diameter

Density accuracy

Surface finish

Dimensional accuracy :#5 pm

Substrate density :0,08

:Semi-gross

Measurement aperture :0,8 X

:+0,03 (if reflectance is 2 % or less, * 0,04)

TE Bar code readers and print quality verifiers.are designed to provide correct results when scanned

with an aperture diameter that is 0,8 times the minimum element dimension (X) or module size of thie bar code

Sy
EV

mbol.

aluation test items using each test chart.are shown in Table 15.

Table. 15— Test items for each test chart

Test chart

Chart number

Performance evaluation Items

T4
m

st chart for one-di-
ensional symbols

BRPT-ARES

Reading range, reading angle, reading
speed and reading test of moving §ymbol

BRPT-15C-1, -2, -3,-4,-5,-6,-7,-8

Symbol contrast

BRPT-1MOD-1, -2, -3, -4 Modulation
BRPT-1DEF-1, -2, -3, -4 Defect
BRPT-1DEC-1, -2, -3, -4 Decodability

T

st chartfer)two-di-
ensional Symbols

BRPT-2RES

Reading range, reading angle and reading
speed

BRPT-2SC-1, -2, -3, -4,-5,-6,-7,-8

Symbol contrast

RRDT HOMAOND 1 o) 2 4
“T

Madaal

vrotroaracroTr

DI =D, =, 9,

BRPT-2FP-1, -2, -3, -4

Fixed pattern damage

BRPT-2GNU-1, -2, -3, -4

Grid non-uniformity

BRPT-2ANU-1, -2, -3, -4

Axial non-uniformity

BRPT-2UEC-1, -2, -3, -4

Unused error correction (UEC)

NOTE Explanation on test charts is given in Annex E.

5.2.1.2 Test chart for one-dimensional symbols

The one-dimensional symbol test charts are used to test performances of the reading range, reading
angle, reading speed, reading test of moving symbol, symbol contrast, modulation, defects and

© ISO/IEC 2022 - All rights reserved

25


https://standardsiso.com/api/?name=9f8275ab6f00c5dc6a9b75d8868e45f3

ISO/IEC

24458:2022(E)

decodability, which are the reading performances of a bar code reader. Types of test charts used in the
tests are shown in a) to e).

a) Forreading range, reading angle, reading speed tests and reading test of moving symbol (No. BRPT-

1RES

)

The test charts shall be used when testing the reading range, the largest reading angle (pitch angle,

skew

NOTE
types

angle and tilt angle) and the reading speed corresponding to the X dimension.

1  All of the symbols in the test charts have overall print quality grade of “4” and there are eight

with X dimensions of 0,100, 0,150, 0,200, 0,250, 0,300, 0,350, 0,400 and 0,450 mm

b) Fors

The
surfa
dark

This

Gene
readg

The 1
Tabld
corrg

ymbol contrast test (No. BRPT-1SC-1 to-8)

symbol contrast is the difference between the maximum reflectance from the substr3
ce on which the one-dimensional symbol is printed and the minimum reflectarigé from t
module.

s reversed in the case of inverted symbols.

Fally, the closer this difference is to 100 %, the better the reading performance of the bar co
r is (this is not the case for bar code readers adjusted for low symbgal contrast.).

humber of test charts for symbol contrast test shall be eight.in the grades as specified
| 16. When determining the minimum symbol contrast/that a bar code reader can re
ctly, the test charts of Table 17 shall be used.

Table 16 — Test chart for symbol'contrast test

te
he

in
hd

Chart nymber Grade Symbol contrast (%) R . €xamples (%) R,,in examples (%)

BRPT-15C -1 4 74 80 6

BRPT-15C -2 3 58 80 12

BRPT-15C -3 2 42 80 38

BRPT-15C -4 1 21 80 59

BRPT-15C -5 4 74 79 5

BRPT-15C -6 3 58 63 5

BRPT-15C -7 2 42 47 5

BRPT-15C -8 1 21 26 5
NOTH2 BRPT-1SC-1t0 -8 are based on ISO/IEC 15416:2016, 5.4.4 (symbol contrast). The BRPT-1S¢-1
to —4|are created by keeping the light reflectance constant and changing the dark reflectance. In additi¢n,
BRPT}HLSC-5 to —8are created by keeping the dark reflectance constant and changing the bright reflectange.

All sy

Imbols areé Code 39 which X dimension is 0,500 mm and the data are “%7C%".

c¢) For modulation test (No. BRPT-1MOD-1 to -4)

The 1

umber oftest charts for maodulation test shall he fourin the grar‘nc as cpnr‘ifinr‘ inTahle 17

26

Table 17 — Test Chart for Modulation Test

Chart number Grade Modulation
BRPT-1MOD -1 4 0,77
BRPT-1MOD -2 3 0,65
BRPT-1MOD -3 2 0,55
BRPT-1MOD -4 1 0,45
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NOTE 3  Allsymbols are Code 39 which X dimensionsis 0,500 mm and the dataare "U%7C". The reflectance
of a particular dark element is changed to correspond to the grade according to ISO/IEC 15416:2016, 5.4.7
(Modulation) and 6.1.2. (Reflectance parameter grading).

d) For defect test (No. BRPT-1DEF-1 to —4)
The number of test charts for defect test shall be four in the grades as specified in Table 18.
Table 18 — Test chart for defect test
Chart number Grade Defect
BRPT-1DEF -1 4 0,10
BRPT-1DEF -2 3 0,18
BRPT-1DEF -3 2 0,23
BRPT-1DEF -4 1 0,28
NOTE4  All symbols are Code 39 which X dimensions is 0,500 mm and the data are “%7C%". The defects
corresponding to the grades are created in a particular bar element accordingto ISO/IEC 15416:2016, 5.4.8
(Defects) and 6.1.2. (Reflectance parameter grading)
e)| For decodability test (No. BRPT-1DEC-1 to —4)

5.2.1.3 Test chart for two-dimensional symbols

The number of test charts for decodability test shall be fodr in the grades as specified in Table 19.

Table 19 — Test chart for decodability test

Chart number Grade Decodability
BRPT-1DEC -1 4 0,657
BRPT-1DEC -2 3 0,543
BRPT-1DEC -3 2 0,383
BRPT-1DEC -4 1 0,291

NOTES5  Allsymbolsare Code 39 which X dimensions is 0,500 mm and the data are “%7C%". The dimension
of a particular bar element is changed to correspond to the grade according to the ISO/IEC 15416:2016, 5.4.9.

The two-dimensienal symbol test charts are used to obtain the performance ranks of thg reading

a)

ge, readingangle, reading, symbol contrast, modulation, fixed pattern damage, grid non-upiformity,

ra
axl?al non-uniformity and unused error correction, which are the reading performances of th¢ bar code
repder. Types of test charts used in the tests are shown in a) to g).

For'reading range, reading angle and reading speed tests (No. BRPT-2RES)

The test charts corresponding to the X dimension shall be used when the reading range, the reading
angle (pitch angle, skew angle and tilt angle) and reading speed tests are performed.

NOTE1  Allthe symbolsin the test charts have an overall print quality grade of “4” and eight X dimensions
of 0,100, 0,150, 0,200, 0,250, 0,300, 0,350, 0,400 and 0,450 mm. The data encoded in the QR Code symbol is,
“00000000000000000000000000000000000000000” (41 digits of 0) with an error correction level of “L”
adopted.

NOTE 2  This symbol incorporates a module error in advance so that the error correction codeword is
exhausted. Therefore, when read by a reader, if even one module in a codeword other than the codeword
incorporating the error cannot be correctly recognized, it cannot be read (if there is an error only in the
codeword incorporating the error correction, the symbol can be read.).
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b) For symbol contrast test (No. BRPT-2SC-1 to -8)

The symbol contrast is the difference between the maximum reflectance from the substrate
surface on which the two-dimensional symbol is printed and the minimum reflectance from the
dark module.

This is reversed in the case of inverted symbols.

Generally, the closer this difference is to 100 %, the better the reading performance of the bar code
reader is (this is not the case for bar code readers adjusted for low symbol contrast.).

The pumber of test charts for symbol contrast test shall be eight in the grades as specified |in
Tabld 20. When determining the minimum symbol contrast that a bar code reader cah|repd
corrdgctly, the test charts of Table 20 shall be used.

Table 20 — Test chart for symbol contrast test

Chart umber Grade Symbol contrast (%) R, €xamples (%) R,,in €xamples (%)
BRPT-RSC -1 4 74 80 6
BRPT-RSC -2 3 58 80 22
BRPT-RSC -3 2 42 80 38
BRPT-RSC -4 1 21 80 59
BRPT-RSC -5 4 74 79 5
BRPT-RSC -6 3 58 63 5
BRPT-RSC -7 2 42 47 5
BRPT-RSC -8 1 21 26 5

1
=

NOTH3  BRPT-2SC-1 to -8 are based on ISO/IEC 15415:2016, 7.8.3 (symbol contrast). The BRPT-25¢
to —4[are created by keeping the light reflectance constant and changing the dark reflectance. In additign,
BRPT}2SC-5 to -8 are created by keeping the darkreflectance constant and changing the bright reflectanfe.
The symbol is a QR code of X = 1,50 mm.

c) For njodulation test (No. BRPT-2MOD-1,t0 -4)

The number of test charts for medtilation test shall be four in the grades as specified in Table 21.

Table 21 — Test chart for modulation test

Chart number Grade Modulation
BRPT-2MOD -1 4 0,53
BRPT-2MOD -2 3 0,43
BRPT-2MOD -3 2 0,33
BRPT-2MOD -4 1 0,23

NOTH4~_The symbhol isa QR Code according to a) but the X dimension is 1,50 mm and the reflectance df a
particular module is changed to correspond to the grade according to ISO/IEC 15415:2016, 7.8.4 (Modulation
measurement and related measurement).

d) For fixed pattern damage test (No. BRPT-2FP-1 to -4)

The number of test charts for fixed pattern damage test shall be four in the grades as specified in
Table 22.
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Table 22 — Test chart for fixed pattern damage test

Chart number| Grade Number of damaged
modules
BRPT-2FP -1 4 0
BRPT-2FP -2 3 1
BRPT-2FP -3 2 2
BRPT-2FP -4 1 3

2022(E)

ular fixed

NQoTD O
INUT L J

pattern(s) is (are) damaged to correspond to the grade according to ISO/IEC 15415:2016, 7.8.5 (Fix
damage).

Tl Lol OR Cod i s T FUYIRYS FPNI 'S 3 3 1 L0 < 43
TTIIC Sy TITOUT IS a IV CUUCattOTUTITS tUd) Ut U7y UTHITCITSTOTT 15~ L, 00U T alTu pattr

For grid non-uniformity test (No. BRPT-2GNU-1 to -4)

The number of charts for grid non-uniformity test shall be four in the grades as'specified in

Table 23 — Test chart for grid non-uniformitytest

Chart number | Grade Grid non-uniformity
BRPT-2GNU -1 4 0,19
BRPT-2GNU -2 3 0,44
BRPT-2GNU -3 2 0,57
BRPT-2GNU -4 1 0,69

NOTE 6  The symbol is a QR Code according to a)’but the X dimension is 1,50 mm, and the
grid is made non-uniform to correspond to the grades according to ISO/IEC 15415:2016, 7.8.7
uniformity).

For axial non-uniformity test (No. BRPT=2ANU-1 to -4)

The number of test charts for axial-non-uniformity testing shall be four in the grades as
in Table 24.

Table.24 — Test chart for axial non-uniformity test

Chart number Grade |Axial non-uniformity
BRPT-2ANU -1 4 0,049
BRPT-2ANU -2 3 0,072
BRPT-2ANU -3 2 0,088
BRPT-2ANU -4 1 0,110

NOTE7" The symbol is a QR Code according to a) but the X dimension is 1,50 mm, and the inte
axial is made non-uniform to correspond to the grades according to the ISO/IEC 15415:2016, 7

ed pattern

Table 23.

nterval of
(Grid non-

specified

rval of the
8.6 (Axial

fon-uniformity).

For unused error correction test (No. BRPT-2UEC-1 to —4)

The number of charts for unused error correction test shall be four in the grades as specified in

Table 25

Table 25 — Test chart for unused error correction test

Chart number Grade Unused error correction codeword rate
BRPT-2UEC -1 4 0,625
BRPT-2UEC -2 3 0,500
BRPT-2UEC -3 2 0,375

© ISO/IEC 2022 - All rights reserved

29


https://standardsiso.com/api/?name=9f8275ab6f00c5dc6a9b75d8868e45f3

ISO/IEC 24458:2022(E)

Table 25 (continued)

Chart number Grade Unused error correction codeword rate
BRPT-2UEC -4 1 0,250

NOTE8 The symbolis a QR Code according to a) but the X dimension is 1,50 mm and the colours of some
modules are inverted to correspond to the grades according to the ISO/IEC 15415:2016, 7.8.8 (Unused error
correction). Therefore, the error correction level is “H” and the good read resultis 15 digits of 0.

5.2.2 IJeading performance

5.2.2.1 |General

Bar code| reader reading performances are determined by performing each reading’performance
evaluatioh test.

The overgll performance rank of the bar code reader is not determined by integrating the results|of
each perfprmance item.

NOTE 1 |[These are not tests for competing the reading time by reader manufacturers or models, but tests for
evaluating the tendency of the reading time due to the difference of the bar code’symbol print quality.

The samd operator shall test one evaluation test item in successigh ‘in order to minimize the influence
of the fluctuation of the reading time by the operator and the fluctuation of the communication tigne
between fhe bar code reader and the external device. However) this does not apply to automated t¢st
equipment.

When redding test charts of different print quality grades, variation of read time between grades {4”
through /1" are determined.

NOTE 2 |In this document, it is assumed that the reading time differs depending on the difference of the print
quality grades according to ISO/IEC 15416:2016 E.3(Interpretation of scan reflectance profile and it’s grading).

Annex C provides a summary of ISO/IEC.15416:2016 E.3 for reference. For each symbol of the test chgrt
used in epch test item, 100 consecutive readings are attempted and recorded in the read record foym
of Annex B. Read record forms shall be created in order to automatically record the reading results py
software| Reading shall enter thé next reading operation by triggering (by a trigger switch in the case
of a hand-held reader or by dn)external signal in the case of a stationary reader) immediately after
confirming the good lead indicator (sound, light, vibration or transmitted data) in the previous readinpg.

NOTE 3 | At the time ofcreating this document, the communication interface between a bar code reader and fan
external device is USBikéyboard emulation. However, when the environment where the read record form is uded
becomes rlew in thelfuture, the read record form may be changed.

In the redd record form, if the reading is not completed after 5 s from the triggering, the read time|is
recorded[as’5 s as a timeout and the next triggering is waited.

5.2.2.2 Performance evaluation Items and test methods
Performance evaluation items and test methods for reading performance shall be as follows.
a) Readingrange test

The parameters obtained in the reading range test are the minimum reading distance, the
maximum reading distance, DOF (maximum reading distance - minimum reading distance), and
horizontal and vertical viewing angles by reading test charts with different resolutions selected
based on specifications of the bar code reader. Then, create a reading range diagram based on the
reading limit distance and the maximum field of view obtained by reading results of each resolution
test chart which were read 100 %. An example of a reading range diagram is shown in Figure 11.
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In creating the reading range diagram, the following precautions shall be taken.

2022(E)

A straight line extending from the centre of the reading window of the bar code reader is set as a

centre axis (refer to a dashed-dotted line in Figure 10 and 11). Symbols shall be arranged s

o thatthe

centre axis is the centre of the bar code symbol plane, and the distance shall be measured in mm.

In order to prevent the directly reflected light by the bar code symbol surface from entering the
reading window of the bar code reader, it is preferable that the bar code symbol is inclined by 10 to

15 degrees from the central axis in the skew angle direction.

When dpfm‘mining the field of view it is pr‘pﬂarqh]p to pprfnrm the test while mnving the

rear part

K¢

y

of the bar code reader vertically and horizontally around a virtual line perpendicular tot]
axis of the reading window of the bar code reader.

At this time, means for measuring the angle at which the bar code reader js4inclined
central axis shall be provided.

When such a test equipment cannot be prepared, the bar code symbol sidé’may be mov¢
the relative positions of the bar code reader and the bar code symbolkare’ the same as in
method.

The bar code symbols used in these tests shall be considered iricluding quiet zones (see F|
In this test, it shall be taken into account that the field of view-does not spread linearly.

This test does not apply to omni scanning readers butidoes not prevent it from being
reference.

quiet zone
horizentdl viewing angle
Bdrcode reader

e central

from the

bd so that
he above

jgure 10).

rited as a

Figure 10 — Treatment of quiet zones at viewing angles
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b)

32
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ng speed test

‘e

Distance from
the scanner

X dimension
(mm)

0,100
0,150
0,250
0,300
0,150
0,250
0,300

Reading range (mm)

65 ~95
«—>

55 ~ 120
35 ~ 145

v

35 ~ @70

4

70~ 125
«—»

60 ~ 125
50 ~ 160

Figure 11 =~ Example of the reading range diagram

est shall be performed with a one-dimensional symbol of 0,250 mm in BRPT-1RES and a two-
hsional syfbol of 0,250 mm in BRPT-2RES, with a suitable reading distance (the medipn

readi

g depth),

The feading speed RT (s) is an average reading time when the symbol was read 100 times with
100 %'read rate.

NOTE 4

performances of bar code readers.

Reading angle tests

Reading speed is a scale generally called as “reading taste” and is one of the significant

These tests determine how “incomplete scanning, insufficient reflected light and image distortion”,
that occurs when a bar code reader scans a bar code symbol or captures a symbol image, effect
on the reader's reading performance. A jig or protractor capable of measuring the angle shown in
Figure 12 is used to determine the largest angle at which the reading rate is 100 % at distances (the
median reading depths) adapted to the resolution of the test chart (one-dimensional symbol is the
0,250 mm of BRPT-1RES and two-dimensional symbol is the 0,250 mm of BRPT-2RES).
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K¢

d)

)

tilt angle
skew angle
pitch angle

Figure 12 — Illustration of reading angle

Symbol contrast test

The test shall be performed on one-dimensional symbgls)and two-dimensional symbols
test charts BRPT-1SC-1 to -4, -5 to -8 and BRPT-2SC:1to -4, -5 to -8 respectively.

Perform the reading speed test of b) at the reading'distance (the median reading depth)
the resolution, and determine the reading rate(ifr this test, the reading rate may not be 1
the reading time. Obtain the reading time variation RT(s) for each group (-1 to -4 and
subtracting the minimum reading time from the maximum reading time.

Modulation test

The test shall be performed on.ofie-dimensional symbols and two-dimensional symbols
test charts BRPT-1MOD-1 to -4 and BRPT-2MOD-1 to —4 respectively.

Perform the reading speéd:test of b) at the reading distance (the median reading depth|
to the resolution, and-determine the reading rate (in this test, the reading rate may not
and the reading time,-Obtain the reading time variation My(s) for (-1 to -4) by subtr3
minimum readingtime from the maximum reading time.

Defect test

The test Shall be performed only on one-dimensional symbols using the test charts BRPT-
-4,

using the

apted to
0 %) and
5 to 8) by

using the

adapted
e 100 %)
cting the

1 DEF-1 to

Perform the reading speed test of b) at the reading distance (the median reading depth)

apted to

the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and

g)

the reading time. Obtain the reading time variation D\,(s) for (-1 to —4) by subtracting the minimum

reading time from the maximum reading time.

Decodability test

The test shall be performed only on one-dimensional symbols reading the test charts BRPT-1DEC-1

to —4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted
to the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %)
and the reading time. Obtain the reading time variation DCy(s) for (-1 to -4) by subtracting the

minimum reading time from the maximum reading time.
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1

j)

k)

34

Reading test of moving symbol (maximum readable moving speed)
This test item is applied only in case that a one-dimensional symbol is read by a fixed mount reader.

The test determines the maximal transfer speed (m/s) at a distance (the median reading depth)
adapted to the resolution of the test chart (0,250 mm of the BRPT-1RES) and resulted in a reading
rate of 100 %, when the bar code reader reads bar code symbols moving in a ladder direction (see

- Figure 13).

NOTES5  Since the moving object reading speed obtained in this test varies depending on the width of the
bar cqode symbol (symbol structure used, number of characters to be encoded, X dimension, element width
ratio,fand inter-character gap), precaution is required in actual applications.

symbgl transfer direction
Figure 13 — Ladder Scanning

Fixed pattern damage test

The tlest shall be performed only on twb-dimensional symbols using the test charts BRPT-2FP-1|to
-4.

Perfdrm the reading speed test-ef b) at the reading distance (the median reading depth) adapted|to
the resolution, and determinethe reading rate (in this test, the reading rate may not be 100 %) apd
the r¢ading time. Obtainthe reading time variation Fy,(s) for (-1 to —4) by subtracting the minimym
reading time from themaximum reading time.

Grid pon-unifornfity test

1
—_

The test shall.be performed only on two-dimensional symbols using the test charts BRPT-2GNU
to -4

Perfdrm/the reading speed test of b) at the reading distance (the median reading depth) adapted|to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation G (s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.

Axial non-uniformity test

The test shall be performed only on two-dimensional symbols using the test charts BRPT-2ANU-1
to -4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation Ay(s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.
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1) Unused error correction test

The test shall be performed only on two-dimensional symbols using the test charts BRPT-2UEC-1
to —4.

Perform the reading speed test of b) at the reading distance (the median reading depth) adapted to
the resolution, and determine the reading rate (in this test, the reading rate may not be 100 %) and
the reading time. Obtain the reading time variation Uy,(s) for (-1 to —4) by subtracting the minimum
reading time from the maximum reading time.

ml_Ambientillumination test

This test determines the effect of disturbance light, which enters the reading window” ¢f the bar
code reader from the surroundings when the bar code reader reads bar code synibols] For each
of the ambient lights specified in Table 26, measure the maximum illuminance>L on the symbol
surface, at which the bar code reader can perform 100 % reading rate within @ range of distance
adapted to the resolution of the test chart (for one-dimensional symbol: BRPT-1RES, 0,250 mm and
for two-dimensional symbol: BRPT-2RES, 0,250 mm), while the illuminance‘on the bar code symbol
surface is changed. Record not only the test results, but also the mafaufacturer's name and model
number of the light source used in the test result report in 5.4.

Table 26 — Ambient light types

Daylight fluorescent lamp (AC)

Inverter fluorescent lamp

Daylight LED DC lighting

LED pulsed containing red wavelength
Sunlight

5.2.3 Electrical property
Pdrformance evaluation items and test'methods for electrical properties shall be as follows.
a)| Operating power supply voltage’range (V)

Measure the upper and Jower limits of the power supply voltage at the input end of the power supply
cable when the bar code reader operates normally using the voltmeter specified in ISO/IE{ 60051-2
or a voltmeter equivalent to or higher than the voltmeter.

b)| Maximum consumption current (mA or A)

Measure thesmaximum consumption current with communicable state and all good lead indicators
(soundglight, and vibrations) set to “ON” from the time the trigger is turned ON to the timg the good
lead.ihdicators are ON at the input end of the power supply cable using an ammeter splecified in
ISO/IEC 60051-2 or an ammeter equivalent to or higher than the ammeter.

c) Electro-static c'rrpngfh (1(\7)

A “contact discharge” of ISO/IEC 61000-4-2 shall be applied to measure the maximal voltage Vthat
does not discharge when the discharge electrode is brought into direct contact with the mating
areas and junctions of the bar code reader housing components.

This test applies only to readers whose housings are made of resin(s).
d) Resistance to power supply line noise (kV)

Resistance to power supply line noise is the resistance against electro-magnetic noise (frequency is
100 kHz) flowing in from the power supply lines of the bar code reader. The test shall be performed
according to ISO/IEC 61000 4-4, and the highest test-level voltages at which the bar code reader
operates normally is measured.
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f)

5.2.4

Perform

a)

b)

5.2.5 Mechanical propertiés

Performance evaluation items and test methods for mechanical characteristics are as follows.

a)

b)

36

Unwanted radiation noise

The unwanted radiation noise from the bar code reader and the noise propagating through the
connected power cables, signalling cables, etc.,, which can adversely affect the surrounding
equipment (electronics) shall be measured according to IEC CISPR 32.

Immunity (EMC)

Immunity is the electromagnetic compatibility (EMC) of a bar code reader against electro-
magnetic noise coming from the surroundings. Perform the test according to ISO/IEC 61000-4-3,
and ic fi i i an
operdte normally during the test.

vironmental characteristic
ce evaluation items and test methods for environmental characteristics are as\follows.
Operption temperature and humidity (°C and %)

Testq shall be performed with operation temperature and humidity (2C and %) according [to
ISO/IEC 60068-2-78 to determine the most severe temperature and humidity that the reader cpn
operate normally.

Stor1ge temperature and humidity (°C and %)

When the storage temperature and humidity (°C and %) are returned to the normal t¢st
envijonmental temperature and humidity from the stoyage condition without condensatign,
meagure the range of the storage temperature and hwnidity which results in a reading rate|of
100 % within near the same time as the reading time in the normal test environment at a distarce
adapfed to the resolution of the test charts (for one-dimensional symbol bar code readers: BRRT-
1RES, 0,250 mm and for two-dimensional symbekbar code readers: BRPT-2RES, 0,250 mm).

If condensation occurs in or on the reading<window portion, the test shall be performed after the
condensation disappears.

Watepr-drop-proof and dust-proof
Determine the [P-code accordingto ISO/IEC 60529.

Drop|test withoutpackaging (m)

This pvaluation test applies only to hand-held bar code readers (excluding bar code readers with
LCD mounted such as handy terminals). The bar code reader with its interface cable attach|
natufally ‘drops to hit the 5-sides and 8 edges (ridges) 10 times each, and the bar code rea

with ; . . . .

concrete floor. After the test has been carried out, the highest fall distance shall be measured where
the barcode reader can read the test charts (for one-dimensional symbol bar code readers: BRPT-
1RES, 0,250 mm and for two-dimensional symbol bar code readers: BRPT-2RES, 0,250 mm) 100 %.

er

Drop test with packaging (m)

This evaluation test applies only to stationary bar code readers. Under normal packaging
conditions, the bottom of the packaging box is to naturally fall once onto the concrete floor. After
the test has been carried out, the highest fall distance shall be measured where the bar code reader
can read the test charts (for one-dimensional symbol bar code readers: BRPT-1RES, 0,250 mm and
for two-dimensional symbol bar code readers: BRPT-2RES, 0,250 mm) 100 %.
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c) Vibration resistance characteristics with packaging

Apply the test of ISO/IEC 60068-2-6 to the bar code reader, then confirm that the bar code reader
operates normally even after the test is performed under the following conditions.

— Frequencies: 10 Hz to 150 Hz
— Accelerometric: 20 m/sec? / X, Y, Z axes

— Cycles: 20 cycles in each direction

ATter the test has been carried out, the reading rate shall be 100 % at distances adapfed to the
resolution of the test charts (for one-dimensional symbol bar code readers: BRPT-1RES/)),250 mm
and for two-dimensional symbol bar code readers: BRPT-2RES, 0,250 mm).

d)| Trigger switch durability (times)
This test applies only to hand-held bar code readers with trigger switches

Measure the number of times that the trigger switch can be guaranteed to operate as|a trigger
switch when repeatedly pressed at a speed of 120 times per minute\with the pressing force 2,94 N
and the releasing force 0,00 N in the central of the trigger switcHh.

e)| Cable strength (bending test) (times)

The bar code reader head is held by the holder of the testjmachine and the head is rotated 90 degrees
to the left and right with a 500 g weight applied to the cable.

The number of times until any one of the core wires'in the cable is broken is measured (all|cores are
connected in series to detect the disconnectioif.of the wires).

Figure 14 shows an example of the test method.
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cording to the performance evaluation test results for each evaluation tg¢st
ks are rank “S”, rank “I”, rank “II”, and rank “III” from the top.

is a performance rank for which existing bar code readers have not achieved at the tijne
cument and is set as a target for promoting future technological development.

In all evaluation tests, if there is a data error (misreading) in even one character in the read data, the
bar code reader shall be ranked “0” (precedence over other evaluation test results).

When reading rate with any of the test chart grades (“4” through “1”) cannot perform 100 % reading
rate, the rank shall be rank “IIl”.

The ranking of the reading performances of a bar code reader is as follows.

a) Reading range (resolution, reading distance and field of view)

No ranking is performed.

38
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The test is performed according to 5.2.2.2 b) and the rank is selected from Table 27 based on the
test results.

Table 27 — Reading speed rank

c)| Read angle (tilt angle, skew angle, and pitch angle)

Ranking Reading rate (%) Reading time RT(s)
S 100 RT < 0,001
1 100 005>RT=0001
I1 100 0,30 >RT = 0,05
I1 100 RT=0,30
Note Since 0,001 s to 0,01 s are difficult to determine in the test of 5.2.2.2 b), a dedi¢ated
test facility is required.

No ranking is performed.

d)| Symbol contrast

The test is performed according to 5.2.2.2 d) and the rank i$_selected from Table 28 bag
test results.

Table 28 — Symbol contrast rank

ed on the

Symbol contrast (Bar change) Symbol contrast (background cht.nge)
Rlanking Reading rate (%) Reading IgiTI'?/(ES;/ariation Reading rate (%) Reading I;;Ir‘l;(es\)/a iation
S 100 RTV <1 100 RTV <2
I 100 33RTV=1 100 10> RTV Z|2
11 100 RTV Z 3 100 RTVZ10
11 99 or less - 99 or less -

e)| Modulation

Table 29 — Modulation Rank

The test is performed according to 5.2.2.2 e) and the rank is selected from Table 29 based on the
test results.

Ranking Reading rate (%) Reading time variation MV(s)
S 100 MV<1
I 100 3>MV=1
T 100 MV =3
I 99 or less -

f) Defect

The test is performed according to 5.2.2.2 f) and the rank is selected from Table 30 based on the
test results.

Table 30 — Defect rank

Ranking

Reading rate (%) Reading time variation DV(s)

S

100 DV<1
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Table 30 (continued)
Ranking Reading rate (%) Reading time variation DV(s)
I 100 3>pV=1
II 100 DV =3
11 99 or less

g) Decodability

The test is performed according to 5.2.2.2 g) and the rank is selected from Table 31 based on the

test results.
Table 31 — Decodability rank
Ranking Reading rate (%) Reading time variation DCV(s)

S 100 DCV <1

[ 100 5>DCV=1

I1 100 DCV=5

11 99 or less

h) Readjng of moving symbol (maximum readable moving speed)

The tlests is performed according to 5.2.2.2 h) and the rank is-selected from Table 32 based on the
test rlesults.

Table 32 — Reading of movingsymbol rank

Ranking Transfer'speed MS (m/s)
S MS>3
| 32MS>2
11 2ZMS>0,5
I11 0,5 MS

i) Fixed pattern damage

The test is performed according to 5.2.2.2 i) and the rank is selected from Table 33 based on the
test results.

Table 33 — Fixed pattern damage rank

Ranking Reading rate (%) Reading time variation FV(s)
S 100 FV<1
I 100 2>FV=1
11 100 FV=2
111 99 or less

j)  Grid non-uniformity

The test is performed according to 5.2.2.2 j) and the rank is selected from Table 34 based on the

test results.

Table 34 — Grid non-uniformity rank

Ranking

Reading rate (%)

Reading time variation GV(s)

S

100

1>GV

40
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Table 34 (continued)

Ranking Reading rate (%) Reading time variation GV(s)
| 100 2>6V=1
11 100 GV=2
11 99 or less -

k) Axial non-uniformity

The test is performed according to 5.2.2.2 k) and the rank is selected from Table 35 based on the

test results.
Table 35 — Axial non-uniformity rank
Ranking Reading rate (%) Reading time variation AV(s)
S 100 1>AV
[ 100 2>AV=21
I1 100 AV =2
I 99 or less -
)| Unused error correction
The test is performed according to 5.2.2.2 1) and the rank is selected from Table 36 based on the
test results.
Table 36 — Unused error correction rank
Ranking Reading rate (%) Reading time variation UV(s)
S 100 1>U0V
I 100 2>U0V=1
I1 100 uvz=2
I11 99 or'less -
m] Ambient illumination
The test is performed-according to 5.2.2.2 m) and the rank is selected from Table 37 baged on the
test results.
Table 37 — Ambient illumination rank
Ambient illuminance L (1000 Lux)
Ranking| Daylight fluo- | Inverter fluores- | Daylight LED DC LED_pl_llsed .
2 containing red Sunlight
rescent lamp cent lamp lighting
wavelength
N L>50 L>55 L>50 L>40 L>100
[ 50=L>25 35=2L>15 30=L>15 40=2L>15 100=L>50
11 252L>10 152L>10 152L>10 15=2L>10 50=L>10
[11 10=L 10=1L 10=L 10=L 10=L

5.3.3 Electrical property

The ranking of electrical properties of a bar code reader is as follows.

a) Operating power supply voltage range

No ranking is performed.
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b) Maximum consumption current
No ranking is performed.
c) Electrostatic strength

The test is performed according to 5.2.3 c) and the rank is selected from Table 38 based on the test
results.

Table 38 — Electrostatic strength rank

Ranking Electrostatic strength V. (kV)
S Ve>25
I 252V,:>20
11 202V,>10
I11 102V,

d) Resigtance to power supply line noise

The tlest is performed according to 5.2.3 d) and the rank is selected frontTable 39 based on the tg¢st
resulfs.

Table 39 — Resistance to power supply lin€noise rank

Ranking Test voltage (kV)
S 6
I 4
11 2
111 1 orless

e) Unwgdnted radiation noise
No rgnking is performed.
f) Immuynity (EMC)

The tlest is performed according to 5.2.3 f) and the rank is selected from Table 40 based on the tg¢st
resulfs.

Table 40 — Immunity rank

Ranking Test level of field strength (V/m)
S 30
I 10

11

I

5.3.4 Environmental characteristic

No ranking is performed.
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5.3.5 Mechanical property
The ranking of mechanical properties of a bar code readers is as follows.
a) Drop test without packaging

The test is performed according to 5.2.5 a) and the rank is selected from Table 41 based on the test
results.

Table 41 — Drop test without packaging rank

Ranking Fall distance H(m)
S H>3,0
I 302H>138
I1 1,82H>1,0
[11 1,0=H
b)| Drop test with packaging
No ranking is performed.
c)| Vibration resistance characteristics with packaging
No ranking is performed.
d)| Trigger switch durability
The test is performed according to 5.2.5 d) and-thé rank is selected from Table 42 based qn the test
results.
Table 42 — Trigger switch durability rank
Ranking Number of presses N (times)
S N>500000
I 500 000 = N> 300000
II 300 000 = N> 100000
[11 100 000 =N
e)| Cable strength (bending test)

The test is-performed according to 5.2.5 e) and rank is selected from Table 43 based o

results.

Table 43 — Cable strength rank

Ranking

Number of bending B (times)

h the test

S

B>3000000

I

3000000=B>2000000

I1

2000000=B>1000000

11

1000000=B

5.4 Testreport

The test result report shall contain the following items.

a) Performance test items specified in 5.2

b) Testresults based on the test method specified in 5.2

© ISO/IEC 2022 - All rights reserved
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c) Result of ranking in the method specified in 5.3

d) Reader model name, reader type, reader manufacturer name, symbol type, operator, test date, etc.
e) Any deviations from the procedure

f) Any unusual features observed

An example of the test report is shown in D.2.
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(informative)
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Standard image components corresponding to nominal dpi

A{l Bit-map image

Afl.1 General

In[the standard image, four corner marks and logo marks are printed in a bitmap fitnage corre
to|the nominal dpi of the bar code printer. Since there are many types of the nominal dpi of the
prfinter, and there are cases where each type is not an integral multiplication;, the size when the bitmap
image is printed may not be the same, but the number of dots is adjusted 5o that each imag
sajme size as much as possible.

All.2 Corner marks

sponding
bar code

e has the

The header information of the corner marks C1 to C4 corresponding to the nominal dpi is [shown in
Table A.1.
Table A.1 — Header information for corner mark bitmap image
Nominal dpi
Item Bytes A
200 300 | 400 500
Fille type 2 42 4D (ASCII "B" "M")
File size 4 BE 0400 00 7E0B 0000 3E12 0000 C628 0000
1214 bytes 2 942 bytes 4 670 bytes 10 438 bytes
Reserve 1 2 0000
Reserve 2 2 0000
Offsetting 4 3E 000000 (62 bytes)
Header size 4 280000 00 (40 bytes)
Width of the images 4 6000 0000 90000000 C0 000000 2001 0000
96 dots 144 dots 192 dots 28PB dots
Hight of the images 4 60000000 90 000000 C0 000000 2001 0000
96 dots 144 dots 192 dots 28B dots
Nymberiofplanes 0100
Sielper pixel 0100
Compression format 00000000
Size of the image data 4 80040000 40 0B 0000 00120000 80280000
1152 bytes 2 880 bytes 4 608 bytes 10 368 bytes
Horizontal resolution A 40 1F 00 00 E0 2E 00 00 80 3E 00 00 C0 5D 0000
8 000 dots 12 000 dots 16 000 dots 24 000 dots
Vertical resolution 4 401F 0000 EO0 2E 00 00 80 3E 0000 C05D 0000
8 000 dots 12 000 dots 16 000 dots 24 000 dots
Number of pallets 4 00000000
Indexed 4 00000000
Blue-black 1 FF
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Table A.1 (continued)
Nominal dpi
Item Bytes

200 | 300 | 400 600
Green-black 1 FF
Red-black 1 FF
Reserve (black) 1 00
Blue and white 1 00
Green (white) 1 00
Red (whitg¢) 1 00
Reserve (White) 1 00

[llustratiyely, the C1 image data at the nominal 200 dpi is shown in Figure A.1. Subsequent to,the header
informatijon (62 bytes) in Table A.1, data are sent out in order from the lowest row to the upper row.

The first half of 62 bytes is the header, and the dotted underline portion is the image data.

424DBE(40000000000003E00000028000000600000006000000001000260000000000800400p0
401F000p401F00000000000000000000FFFFFF0000000000B38F0F83FO3F800000000001...FFFF
FFFFFFFFFFFFFFFFFFFE

Dot configuration of corner mark C1
HHH e )
P o

Image data (Hex) Repetition rate
> FFFFFFFERERFFFFFEFFFFFFF One line
B38FOF84F03F800000000000 One line
FFFFFEEFFFFFFFFFFFFFFFFF Two lines
B38EQK83F03F800000000000 Two lines
FFFFEFFFFFFFFFFFFFFFFFFF Three lines
B3@F0F83F03F800000000000 Three lines
FRFFEFFFFFFFFFEFFFFFFFFFF Four lines
B38F0F83F03F800000000000 Four lines
FFFFFFFFFFFFFFFFFFFFFFFF Five lines
B38F0F83F03F800000000000 Five lines
FFFFFFFFFFFFFFFFFFFFFFFF Six lines
Bz B38F0F83F03F800000000000 Six lines
FFFFFFFFFFFFFFFFFFFFFFFF Seven lines
B38FOF83F03F800000000000 Two lines
B38FOF83F03F940000000000 One line
B38FOF83F03F800000000000 One line
B38F0F83F03F940000000000 One line
B38FOF83F03F800000000000 Six lines

#i= B38F0F83F03F800FC0000000 Six lines
i i B38F0F83F03F800000000000 Five lines
i B38F0F83F03F800001F00000 Five lines
E=§ s B38F0F83F03F800000000000 Four lines
HE B38FO0F83F03F80000000F000 Four lines
== B B38F0F83F03F800000000000 Three lines
EEE n B38FO0F83F03F8000000001C0 Three lines

" B38F0F83F03F800000000000 Two lines
B38FO0F83F03F80000000000C Two lines
B38FOF83F03F800000000000 One line
B38FOF83F03F8000000000 One line

Figure A.1 — Images of the corner mark (C1) of the nominal 200 dpi

The bitmap data of the corner marks (C1 to C4) corresponding to the nominal dpi are provided as
supplementary data from https://standards.iso.org/iso-iec/24458/ed-1/en separately from this
document (see A.2).

A.2 Supplementary data files

A.2.1 General

The supplementary data files contain bitmap image data of the four corner marks and the logo mark in
the standard image corresponding to each nominal dpi.

Details of these data are provided in 4.1.2.1 and 4.1.2.2.
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