~NOo O h~ W

(e}

GS1 Bar Code Verification Process
Implementation Guide

Issue 18, October 9, 2012




1
@ GS1 Bar Code Verification Process- Implementation Guide

10 Document Summary

Document Iltem Current Value

Document Title GS1 BarCode Verification Process Implementation Guide

Date Last Modified October 9, 2012

Current Document Issue Issue 19

Status Draft

Document Description This implementation guide provides instructions for creating a
consistent verification service for testing bar code quality as well as
data integrity

October 9, 2012, Issue #18 All contents copyright © GS1 2012



11

©

Contributors

Alan Gormley

GS1 Bar Code Verification Process- Implementation Guide

Name Organization

GS1 Ireland

Alice Mukaru

GS1 Sweden

Andreas Fuessler

GS1 Germany

Andrew Hearn

GS1 Global Office

Anne-Sophie Meurant

GS1 Belgium & Luxembourg

Benjamin Ostman

GS1 Finland

Cedric Houlette

GS1 France

Christine Hanko

GS1 Hungary

Chuck Biss

GS1 Global Office

Daniel Clark

GS1 Canada

Daniel Muller

GS1 Switzerland

Elzbieta Halas

GS1 Poland

Eugen Sehorz

GS1 Austria

Frank Sharkey

GS1 Global Office

Gerald Gruber

GS1 Austria

Greg Rowe

GS1 Global Office

Heinz Graf

GS1 Switzerland

Ilka Machemer

GS1 Germany

llteris Oney

GS1 Global Office

James Chronowski

GS1 US

John Lane

GS1 Australia

Karen Moritz

GS1 Australia

Karolin Harsanji GS1 Sweden
Lionel Willig GS1 France
Marianna Revallova GS1 Slovakia
Matjaz Martini GS1 Slovenia
Michel Ottiker HS1 Switzerland
Naoko Mori GS1 Japan

Neil Piper GS1 UK

Nicolas Stuyckens

GS1 Belgium & Luxembourg

Owen Dance

GS1 New Zealand

October 9, 2012, Issue #18

All contents copyright © GS1 2012




12

©

GS1 Bar Code Verification Process- Implementation Guide

Pere Rosell

GS1 Spain

Pertti Hakala

GS1 Finland

Peter Stevens

GS1 New Zealand

Piotr Franckowiak

GS1 Poland

Ray Delnicki

GS1 US

Sabine Klaser

GS1 Germany

Sarina Pielaat

GS1 Netherlands

Scott Gray

GS1 Global Office

Stefan Gathmann

GS1 Ireland

Sue Schmid GS1 Australia

Sylvia Stein GS1 Netherlands

Thelma Gonzalez GS1 Mexico

Log of Changes in Issue #

Issue No. ‘ Date of Change Changed By Summary of Change

1 April 19, 2012 Andrew Hearn Document creation

2 April 25, 2012 Andrew Hearn Updates based upon feedback

3 June 1, 2012 Andrew Hearn To consolidate team feedback

4 June 6, 2012 Andrew Hearn To consolidate team feedback

5 June 18, 2012 Andrew Hearn To consolidate team feedback

6 July 16, 2012 Andrew Hearn Updates based upon conference call and
emailed feedback from the team

7 July 18, 2012 Andrew Hearn Process feedback from conference calls

8 July 19, 2012 Andrew Hearn Updates based upon conference call

9 July 20, 2012 Andrew Hearn Process feedback from conference calls

10 July 26, 2012 Andrew Hearn Updates from conference call comment
resolution

11 July 30, 2012 Andrew Hearn Updates from conference call comment
resolution

12 August 6, 2012 Andrew Hearn Updates from conference call comment
resolution

13 August 16, 2010 Andrew Hearn Updates from conference call comment
resolution

14 September 24, 2012 Andrew Hearn Updates from conference call comment
resolution

15 October 2, 2012 Andrew Hearn Update text from email feedback

16 October 4, 2012 Andrew Hearn Updates from conference call comment
resolution

October 9, 2012, Issue #18

All contents copyright © GS1 2012




Issue No. ‘

Date of Change

GS1 Bar Code Verification Process- Implementation Guide

Changed By

Summary of Change

17 October 5, 2012 Andrew Hearn Minor updates from emails

18 October 9, 2012 Andrew Hearn Updates from SMG review during 1&S Event in
Dublin

Disclaimer

WHILST EVERY EFFORT HAS BEEN MADE TO ENSURE THAT THE GUIDELINES TO USE THE GS1 STANDARDS
CONTAINED IN THE DOCUMENT ARE CORRECT, GS1 AND ANY OTHER PARTY INVOLVED IN THE CREATION OF
THE DOCUMENT HEREBY STATE THAT THE DOCUMENT IS PROVIDED WITHOUT WARRANTY, EITHER
EXPRESSED OR IMPLIED, REGARDING ANY MATTER, INCLUDING BUT NOT LIMITED TO THE OF ACCURACY,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, AND HEREBY DISCLAIM ANY AND ALL
LIABILITY, DIRECT OR INDIRECT, FOR ANY DAMAGES OR LOSS RELATING TO OR RESULTING FROM THE USE
OF THE DOCUMENT. THE DOCUMENT MAY BE MODIFIED, SUBJECT TO DEVELOPMENTS IN TECHNOLOGY,
CHANGES TO THE STANDARDS, OR NEW LEGAL REQUIREMENTS. SEVERAL PRODUCTS AND COMPANY
NAMES MENTIONED HEREIN MAY BE TRADEMARKS AND/OR REGISTERED TRADEMARKS OF THEIR

RESPECTIVE COMPANIES.

October 9, 2012, Issue #18

All contents copyright © GS1 2012




26

27

28
29

30

31
32

33
34
35
36
37
38
39
40
41
42
43
44

45
46
47

48
49
50
51
52
53
54
55
56
57
58
59
60
61

62

GS1 Bar Code Verification Process- Implementation Guide

Table of Contents

T |41 o Yo (1T T o 7
O O S o) o T IR= L (o I U4 oo 1 = PSSR 7

2. Target AUAIENCE ... 8
3. ProCeSS OVEIVIEW......cuuueeuiiiiiiiinnnnssnnnnsasssssssss s s s s s s s sssssnssssnnnnn 8
3.1 PrOCESS WOTKFIOW ....eiiiieiiii ettt e e e e et e e e e e e s e e be e e et e e e e e s anbnbaeeaaaeeean 10

4. Procedures /| ACtiVities ... 11
4.1. Calibrate and Maintain EQUIPMENT..........uuiiiiiiiiieieeieieeeeeieereeeeeeseesereseeereeereeeeerereeerererararererrrr 11

4.2. Receive Requests and Product SAMPIES .........uuuuiuiiiiiii s 11

4.3. Example of GS1 Bar Code Verification REQUEST ........ccooiuiiiiiiiiiiieiiiiie e 12

4.4, Record requests and SampPle detailS......... ... 12

4.5.  Verify the bar code quality and CONfOIMANCE. .........c.uuiiiiiiiiiiii e 13
45.1  Overview of Verifying the Bar Code ..o, 13

4.6 Issue Reports of Quality and Conformance VerifiCation .............cccccovriiieiniiiiniceeeee e 28
4.6.1  WIHING the FEPOI ... et e s b e e 28

4.7 Publish the Conformance ASSeSSMENt RESUIS ...........cooiiiiiiiiiiii e 29

4.8 Send Reports, Samples (If APPlICADIE) .......cooiuiiiiii e 29

4.9 FFOIOW U et 29

5  Conformance ClaUSEesS.........ccoiirirrmmmuursrrsrrrrrrnmsssssssssrrrrssnssssssssssrrersnmssssssssssenmmsnnsssssssssseenssnnnnns 29
51 MEASUIES ANA TOIBIANCES . .....ueeiiiieeiiitite ettt e ettt e e e s e e et e e e e e s e s et e e et e e e e e e e abbbreeeeaeeeas 29

5.2 L 101V o T U LS = SRS 29

2N o3 o =Y o Lo [ G PO 31
A1 Dealing with symbols with borderling grades.......... ... 31

A.2 Special POINIS Of AEINTION ....oiuviiiiiiiiiie ittt e e e e abb e e e s anneeee s 32
N S O 1o 1 S 32
A.2.2. Frequently ASKEd QUESTIONS .........uuuuiiii s 32

A3 RETEIENCE MALEIIAIS ...coi et e e e et e e e e e e s bbbreeeeaeeeas 33

A4 Using traditional measurements as part of QUAIILY ..........ccoooiiiiiiiiiiiiii 34
A.4.1. Print Contrast Signal and tOIEraNCES ............uuuuuiii s 34
A.4.2. Supplementing scan reflectance profile parameter grading with traditional measurements ........... 34

A.5  Grade thresholds for scan reflectance parameters.........ocuvi i 35

A.6 Use of Calibrated Conformance Standard Test Card (CCSTC) ....ooocuuiiiiiiieeiiiiiiiieee e 36

A.7  The process of SYMDOl ENEIAtION .........c..uiiiiiiie e 38

A.8 GS1 Bar Code Verification TEMPIALE ..........ooiiiiiiieiiie e 42

A9 L1 (01 T= Y o (] €1 1T PP PP PP TP 43

October 9, 2012, Issue #18 All contents copyright © GS1 2012



63

1.

1.1.

GS1 Bar Code Verification Process- Implementation Guide

Introduction

Today, 100% reliable GS1 Bar Codes are an absolutely vital part of the supply chain. Hundreds of
thousands of companies around the world rely on GS1 standards to conduct business and meet
consumers’ expectations. That means that if a bar code cannot be properly decoded or is scanned
with a delay it's more than just time at the cash register or the warehouse that is lost. Every time a
human has to manually enter data into a system there is potential for error as well as delay.
Inaccurate sales data affects reordering and inaccuracies in the receipts and despatches from a
warehouse mean that items are ‘lost’ in the supply chain or that items appear to exist that are not
really there. Each single case is perhaps small but the cumulative effect is very large.

As a result users around the world increasingly require that the bar codes on the products they
purchase conform to GS1 standards. A bar code verification service provides neutral evaluation of
bar codes and helps to ensure better reading rates thus supporting the drive for accuracy and
efficiency of bar code scanning.

This document, combined with “Starting and Maintaining a Linear GS1 Bar Code Verification
Service”, will provide Member Organisations with the framework to deliver a GS1 Bar Code
Verification process that will ensure that GS1 Bar Codes are being verified in a systematic and
consistent way worldwide. This increases confidence, helps to establish credibility and inspires
assurance that products in conformance to GS1 standards will perform as intended.

Scope and Purpose

Awareness and understanding of overall linear bar code quality, and the complete process to
determine and understand it, can have many benefits to the users of bar code driven AIDC
(Automatic Identification and Data Capture) systems.

A Member Organisation (MO) may be asked to carry out verification for one or both of the following
purposes;

= To test the individual GS1 Bar Codes on a product for compliance — testing the bar codes.
This will usually be requested at the packaging design stage of a product’s life cycle

= To test whether a completed product ready for market is identified with GS1 ldentification
Key(s) and GS1 Bar Code(s) that comply with GS1 standards. This will typically be
requested when the product is manufactured and ready for despatch. The requesting
parties may need the report to satisfy a customer that the product will flow smoothly through
the customer’s distribution channels

The practices to be followed when testing the bar code should be carefully considered in consultation
with major users of the GS1 System in the MOs country. The consequences of a ‘fail’ GS1
verification report on a completed product may be very serious for manufacturers if customers refuse
to accept shipments because of doubt about the GS1 Bar Codes or the associated data. A
Verification Service measures only the data integrity and the quality of the bar code(s) that are
submitted for testing and does not ensure the quality of all bar codes produced; therefore it is
recommended that regular testing be conducted to ensure the quality of the symbols that are being
created.

This implementation guide provides instructions for creating a consistent verification service
for testing bar code quality as well as data integrity. This will include guidance on the minimum
recommended requirements and basic items including:

= creation of procedures / guidelines,

= recommended basic reference documents and guides,
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= illustration of scenarios with Pass-Fail grade symbols

This general framework will also provide further practical guidance through example and reference to
published standards, existing reference material and procedures that will give greater detail in the
practical, operational and educational aspects of bar code quality determination.

Whereas this manual concentrates on the testing of bar code verification, please refer to the
implementation guideline “Starting and Maintaining a Linear GS1 Bar Code Verification Service” for
setting up the bar code verification service.

The GS1 General Specifications are the reference source for all standards related questions and are
referred to frequently within this guideline. Note that the GS1 General Specifications are updated on
a yearly publications cycle and it is important that the latest version be utilized by the Bar Code
Verification Teams.

0 Important: Overall "bar code and data quality" is much more than just "print quality" (as
measured by a verification device). There is great benefit in looking at the whole picture of
quality and gaining the knowledge and understanding of what these checks, tests and results
can provide in the way of practical diagnostic advice to improve overall compliance with GS1
standards.

EXAMPLE:
= Pure Bar Code Verification Test Result: Your print quality failed with 1.4/06/670

= Bar Code Verification Best Practice: Your overall print quality failed with 1.4/06/670. The
failure was a low contrast grade which was due to the background substrate having a low
reflectance. We recommend you change the substrate material to a ‘whiter’ version. This will
increase the overall symbol quality and ensure good scan rates in the future.

This document was developed under the ISO/IEC Guide 67:2004 and specifies the minimum
process and requirements to assess conformity and declare products identified with linear GS1 Bar
Codes in conformance to GS1 standards.

The sole aim is to provide a common methodology and criteria for GS1 Member Organisations to
perform conformity assessment or verification services of GS1 Bar Codes according to GS1
practices and requirements. This guideline is focused on linear bar codes only; the procedures for
assessing / testing 2D GS1 Symbols are contained in a separate document.

All requirements described in this document are generic and are intended to be applicable to all
organisations.

Target Audience

The target audience is GS1 Member Organisation staff involved in GS1 Bar Code Quality and
Conformance Verification. It is hoped that the information contained will be of use as a basis for
training and/or reference material for [expert] end-users involved in GS1 Bar Code production, print
quality control and conformance assessment.

Process Overview

The Bar Code Verification process should comprise of the following high level steps;
1. Record of receipt of the sample(s)
2. Record of data associated to a bar code (in a database)
3. Verify the Bar Code
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149 4. Perform the additional tests on the Bar Code

150 5. Create and send Bar Code Verification Report

151 6. Ensure availability of the Verification Report (if available, keep the sample(s) for a minimum
152 of 2 years (suggestion)

153 In the sections below, the broad requirements for each of these process steps is expanded.
154 However, for services that test many bar codes, it is recommended to create an automated system,
155 supported by a detailed work-flow. This helps to ensure consistency of the testing process and is of
156 particular importance when testing is conducted by multiple staff members.

157
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158 3.1 Process Workflow

3.2.1. Calibrate equipment

!

3.2.2. Receive requests and
product samples

Is the request
valid and
complete?

Ask for adjustments

3.2.3. Record request and
sample’s details

'

3.2.5. Verify the Bar Code
Quality and Conformance

!

3.2.6. Generate reports of
quality

A

3.2.7. Send report, Return
samples (if requested)

Does the bar NO
code conform to
GS1 specs?
3.2.8. Publish the
Conformance Assessment 3.2.10. Aid Member with
Results, if applicable corrective action, if
requested

159 En
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160 4. Procedures / Activities

161 4.1. Calibrate and Maintain Equipment

162 The staff member who is conducting the testing (referred to as ‘tester’ from this point on) shall
163 follow all recommendations provided from the equipment’s manufacturer to install, use,
164 maintain, operate and calibrate equipment, especially regarding the extent and frequency of
165 maintenance and calibration.

166 Regular re-calibration, at least as frequently as recommended by the manufacturer or, if there
167 is no guide, at least once a month, shall be done in order to provide reference values of color
168 and contrast to the equipment. Typically re-calibration should occur at regular intervals in line
169 with the manufacturer's recommendation, or after a substantial period of inactivity, or
170 whenever there is an environmental change such as lighting conditions. The verifier must
171 always be recalibrated if the scan head, the measuring aperture, or scan width is changed.
172 A calibration card provided by the verifier manufacturer should be used. It should be traceable
173 and replaced periodically, following the manufacturer's recommendation, or earlier if
174 deterioration of the card is noticed. A test of calibration conformance should be done, at least
175 annually. This test can be done using a Use of a Calibrated Conformance Standard Test
176 Card, available from GS1 US or by the equipment manufacturer. This test confirms that the
177 verifier is responding correctly to its routine calibrations Results of tests, calibration and
178 maintenance reports of equipment used on the assessment process must be identified and
179 safeguarded for at least two years.

180 4.2. Receive Requests and Product Samples

181 The tester shall make clear the conditions and pre-requirements to perform the assessment
182 process (eg.: A Member Organisation may or may not require the submitter to be a Member).
183 The tester shall make clear what/if any fees will be charged to assess conformance and the
184 procedures to provide it.

185 At least the following information should be provided with the request for a test:

186 = Company Name

187 = Contact Details (Name, Position, Address, Telephone Number, e-mail)

188 = List of products or labels to be assessed.

189 = Order Number (if applicable)

190 = Whether the samples are to be returned after testing

191 = Whether products are confidential (you will need to handle them so that visitors to
192 your office, cleaners etc. will not see them)

193 To be assessed, a product (samples) should preferably be submitted full and complete in its
194 final form, which allows extensive testing in terms of colour, contrast, location and quality.
195 Sometimes it is recommended to have bar codes in layout versions, e.g. proofs tested to avoid
196 delays in supply and additional costs

197 The verification/assessment body must check if all the requested information about product
198 and submitter was received. If all of the requested information has not been received, the
199 tester will contact the submitter to gather all of the necessary information.
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Example of GS1 Bar Code Verification Request
GS1 Bar Code Verification Request Form

Date of SUDMISSION ...

Global Location Number or GS1 Company Prefix (if known):

ComMPANY NAMIE.....oiiiiiii e e et sae e s

COMPANY AAAIESS: oot ettt ee et et sra e e beeere e s

Contact NamI@: ..o e .

Phone NUMDET: ..o bbb

EMail ADAIrESS: ..ot

Urgent Date ReqUIred: ...t

Total Number of samples submitted:

We will be collecting the samples after they have been completed: Yes / No

Note: All samples will be disposed of within 7 days of report being issued unless

specified. You will be advised when your products are ready for collection. Collection
must be within two weeks of this notification.

Record requests and sample details

Upon receipt, the details required for the testing report should be captured in an appropriate
system. As a minimum this shall include all details required for the completion of the GS1 Bar
Code Verification Report (Name and contact details of the submitter, GTIN, date of receipt)
and ideally this can be requested on a ‘GS1 Bar Code Verification Request Form’.

The tester shall establish systems and procedures for the identification, collection, indexing,
accessing, storage, maintenance and disposal of documents and samples provided by the
submitter. The procedures shall define the controls needed to prevent the unintended use of
obsolete documents. The tester shall guarantee the confidentiality of documents, samples or
any information provided.

The maximum period to assess conformity of a product should be established and notified to
the submitters. The form in which the product is tested should be recorded.

The following list indicates the desirability of testing conditions for bar codes:

= Product complete, filled, packaged, ready for market

= Empty package

= Label only

= Model or mock-up of product in authentic colours

= Artwork in authentic colours printed and supplied by user

= Artwork in black and white printed and supplied by user

= Artwork in authentic colours printed by MO from image supplied by user

= Artwork in black and white printed by MO from image supplied by user
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240 = MOs must use policies and processes that aim to have samples sent to them in the
241 highest condition that circumstances and the nature of the product allow.

242

243 Where artwork is tested the MO must have protocols to ensure that testers are aware of the
244 actual size at which the bar code involved will be printed.

245 Where only a label is sent every effort must be made to discover where the bar code will

246 appear on the finished product e.g. artwork, photograph. If location cannot be assessed the
247 report is to indicate “not assessed” for location.

248 The verification/assessment body must check if all the requested information about product
249 and submitter was received.

250 4.5. Verify the bar code quality and conformance

251 The bar code shall only be verified using an ISO compliant verifier operated by trained staff.
252 The results should be transferred to the GS1 Bar Code Verification Report. Ideally this would
253 be done automatically by linking the verifier to a database that enables automatic population
254 of required data report.

255 The tester must set on the Bar Code Quality Verifier the appropriate aperture/light source if
256 necessary (in most verifiers this is fixed). The symbol shall be measured by at least 10 (ten)
257 scans at different heights.

258 The results of the equipment evaluations and the analysis (visual check) by the tester shall be
259 compared with the applicable Conformance Clauses for GS1 Bar Codes to ensure that all
260 mandatory requirements are fulfiled. All relevant GS1 Conformance Clauses must be
261 assessed such as: Height, X-dimension (size), data encodation, print quality, symbol
262 placement.

263 ISO compliant verifiers provide a series of results that are available to the tester, this
264 document provides details on how to interpret many of those results.

265 4.5.1 Overview of Verifying the Bar Code

266 There are four results that can occur when making assessments of the GS1 Bar Code
267 submitted for testing, these are:

268 = The bar code meets the GS1 standards: GS1 Bar Code Verification Report is marked
269 PASS

270 = The bar code does not meet the GS1 standards: GS1 Bar Code Verification Report is
271 marked FAIL with relevant comments

272 = The bar code meets the GS1 standards: GS1 Bar Code Verification Report is marked
273 PASS. However, there are some parameters not assessed with comments at the
274 relevant parameter(s). Generally this applies to artwork submitted for pre-checking
275 prior to printing the final bar code

276 = The bar code does not meet the GS1 standards: GS1 Bar Code Verification Report is
277 marked FAIL. However, has some parameters not assessed with comments at the
278 relevant parameter(s). Generally this applies to artwork submitted for pre-checking
279 prior to printing the final bar code

280

281

282

283

284
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Parameters tested Meets General GS1 Bar Code Verification
Specifications Report
All Yes Pass
No with comments Fail
Some Yes with comments Pass
No with comments Fail
0 Important: A bar code that fails on multiple parameters may suffer from many

different problems making it impossible for the verifier to make an accurate analysis of
the problem. In such cases it is recommended to stop the testing and inform the
submitter of the fail and point to generic documents on how to print quality bar codes.
Some degree of analysis based on visual inspection will normally be possible and the
results of this should be given to the submitter (e.g. blurred bar edges, too small, dull
background etc.)

4.5.1.1 Reporting Linear Symbol Grade

The print quality of bar codes may vary over the height of the symbol. In particular
localised defects and variations in symbol characteristics may occur, resulting in the
likelihood of scan reflectance profiles from different scan paths across the symbol differing
significantly. For this reason it is necessary to assess the overall symbol quality by
averaging scan reflectance profile grades from ten scan paths ideally taken in ten equal
steps over the entire height of the symbol.

Figure 4-3 Overall symbol grade is based on average of at least ten scans

At least 10 scans per
symbol for vertical
redundancy as well

as for statistical stability

51"412345'"678908'" >

The overall symbol grade is the arithmetic mean of at least 10 individual grades
expressed to one decimal point. It must always be reported using the ISO quality
specification expressed as g.g/aa/www, where:

= .9 is the minimum overall symbol grade to one decimal place (on a 4.0 scale)

= aa is a two digit reference number that approximates to the measuring aperture in
thousandths of an inch

= www is the wavelength of the light source in nanometres
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311 0 Important: The overall symbol grade is the average of at least ten individual scan
312 grades and is the only indicator of grade that should be read when considering
313 whether the bar code has passed or failed for ISO grade.

314 4.5.1.2 Administration of samples and records

315 MOs conducting verification tests shall have defined processes.
316 4.5.1.3 Conducting the test

317 4.5.1.3.1 Examine the sample to assess
318 = Suitability for testing (per desirability of testing above)
319 = Bar code symbology

320 4.5.1.3.2 Examine the sample to assess the following parameters against the

321 relevant GS1 specification/recommendation

322 = Correct symbology choice for the intended scanning environment

323 = X-dimension

324 = Height

325 = Quiet Zones

326 = Human Readable Interpretation (HRI)

327 o All the HRI data is completed

328 o Encoded data matches human readable data

329 = Location

330 = GTIN and / or correct use of GS1 Application Identifier(s) and associated data

331 4.5.1.3.3 Ensure that the verifier’s input device (scanner, scan head) has the
332 correct aperture size

333 Verifier aperture sizes and required grades for linear GS1 symbologies
334
Symbology Aperture Required Grade
(ull) (Minimum)

EAN-8, EAN-13, UPC-A, UPC-E 6 C (1.5/06/670)
GS1 DataBar 6 C(1.5/10/670)
GS1-128 10 C(1.5/10/670)
GS1-128, Coupon Extended Codes 6 C(1.5/10/670)
ITF-14 > 0.0635mm (0.025 in.)X 20 D(0.5/20/670)
ITF-14 < 0.0635mm (0.025 in.)X 10 C(1.5/10/670)

335 A verification test must be performed with the light source and verifier aperture size. The

336 scanners (input devices scan heads) on most verifiers have a built-in light source that the

337 operator cannot adjust but where it can be adjusted it should be set to 670 nanometers +/- 10.

October 9, 2012, Issue #18 All contents copyright © GS1 2012



338
339

340
341
342
343
344
345
346

347
348

349
350
351

352

353
354
355
356
357
358
359
360

371

372
373
374
375
376

1
@ GS1 Bar Code Verification Process- Implementation Guide

Aperture size is automatically selected by some verifiers but where manual selection is
required operators must be careful to ensure that they perform tests with the correct aperture.

4.5.1.3.4 Preparation for testing
= Ensure the verifier is ready for use
= Batteries (where used) charged
= Correct accessories (scanners) fitted where appropriate
m Settings correct for the test to be performed
= Power source available

= Work space suitable for handling the samples and performing the test

4.5.1.3.5 calibrate the verifier using the calibration card provided by the
manufacturer

The verifier should be calibrated by following the manufacturer's recommended process for
calibration. Each manufacturer may have a different process that needs to be followed
based upon the specific model that is being used.

4.5.1.3.5.1 Importance of calibration

The scan reflectance profile is a plot of reflectance variations across the symbol, from which
all the other calculations are made. The verifier must, therefore, measure reflectance
accurately. It is extremely important to ensure that the instrument is properly calibrated — in
other words that its reflectance measurements are matched to the known reflectance of the
calibration card or test symbol provided by the equipment supplier. Not only does this ensure
correct grading, but also consistency and repeatable measurement. Inadequate calibration
will either prevent operation of the instrument, or lead to strange results and varying quality
grades.

4.5.1.3.5.2 calibration Frequency

Verifier manufacturers always provide calibration instructions. It is absolutely vital that these
calibration instructions are followed. It is not sufficient only to calibrate the verifier when it is
first installed and activated. If manual calibration is performed, it should be done under the
same environmental conditions used for the grading of bar codes under test. For maximum
consistency, regular re-calibration, at least as frequently as recommended by the
manufacturer, is recommended. Typically re-calibration should occur at regular intervals in
line with the manufacturer’s recommendation, or after a substantial period of inactivity, or
whenever there is an environmental change such as lighting conditions. The verifier must
always be recalibrated if the scan head, the measuring aperture, or scan width is changed.

4.5.1.3.5.3 calibration materials

Most manufacturers provide calibration materials that have accurately specified reflectance
characteristics. Care of these materials, which may be either a test symbol or a ceramic or
enamel reflectance tablet is extremely important. Packaging and storage of the materials
must be in accordance with the manufacturer’s instructions. Prompt return of the materials,
after use, to their safe storage area is key to their continued reliability.
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377 4.5.1.3.5.4 calibrated Conformance Test

378 Calibration is appropriate for routine verifier use but periodically a calibration conformance
379 test should be carried out. This will test whether the verifier is responding correctly to routine
380 calibrations and therefore producing accurate results. It will also reveal any deterioration in
381 the calibration materials — cards or tiles — that are used and may indicate any operator faults
382 that affect results. Some verifier manufacturers offer annual calibration conformance testing
383 on their equipment and will take it back to their premises for the purpose. Other verifier
384 users may need to engage their equipment supplier to do the tests or may do the tests
385 themselves.

386 The decision on how to perform calibration conformance testing and how often should be
387 made in conjunction with the equipment supplier. It is a very important test and should not
388 be overlooked. A verifier that appears to be functioning normally may in fact produce
389 incorrect results if it has not been successfully tested for calibration conformance.

390 For those choosing to perform the tests themselves, GS1 provides Calibrated Conformance
391 Test cards, produced and measured to a high degree of accuracy, enabling users to check
392 that the readings obtained on their equipment are consistent and accurate (see A.6, Use of
393 Calibrated Conformance Standard Test Card for full details of the test cards).

394 Figure 4-4 : Calibrated Conformance Standard Test Card

395
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396

397 4.5.1.3.5.5 Hand-scanned verifiers

398 The scan heads containing the optical components can be of different types from device to
399 device but the operating principle is the same. The scan head must be moved manually
400 across the symbol to generate the scanning action.

401 With a wand-based verifier, the tip of the wand should be placed on the area somewhat to
402 the left of the symbol and the wand itself inclined at an angle of 45° or so from the vertical, or
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at the angle specified by the supplier. Many of these verifiers have a plastic guide fixed to
the wand to ensure that the angle of inclination is correct and consistent from one scan to
another. Ensure that the symbol is lying on a flat surface - bumps or irregularities will prevent
a smooth scan and lead to unpredictable and inaccurate results. The wand should then be
passed smoothly and at a reasonable speed across the symbol, up to ten times, traversing a
different part of the symbol each time. Learning what is the best scanning speed, is a matter
of practice; if scanned too slowly or too fast, the instrument will simply fail to decode the
symbol, or it may prompt the user to adjust the scanning speed.

The same technique should be used with a verifier with a mouse as its optical head.

Care must be taken to avoid the following problems:

m The scan path exits the top or bottom of the symbol (Eigure 4-6), resulting in mis-
scans, or short reads of some symbols such as ITF-14.

Figure 4-6: “From top to bottom” scan

00123456789005

= The scan path runs too close to the top or bottom edge of the symbol (Figure 4-7),
giving the possible result of poor modulation values due to interference from the light
area above or below the symbol.

Figure 4-7: “Close to the top” scan

011123456 7890'85

= lrregular or curved scanning motion (Figure 4-8)—results in acceleration or
deceleration during the scan and leads to varying decodability values.

Figure 4-8: “Curved motion” scan

™

011123456 7890'85

= The scan path starts or finishes too close to the symbol (Figure 4-9). This frequently
leads to failure to decode or Quiet Zone failure. It is almost always accompanied by
excessive acceleration or deceleration through the first or last symbol characters
resulting in a low decodability grading.
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430 Figure 4-9: “Too close start or finish” scans
431 011123456 7890'85
432 m Scratching of symbol surface due to dust or other contamination of scan head.
433 Good scanning practices must involve starting the scan at a point where there is a good
434 likelihood that a constant scanning velocity is achieved as the beam crosses the Quiet Zone
435 and then maintaining a constant velocity as the scanning beam crosses the entire bar code.
436 The scanning instrument must be held (per manufacturer’s instructions) at the correct angle
437 while scanning across the bar code. Improper angle orientations are likely to result in
438 incorrect scan grades.
439 Figure 4-9: Scan not 90° to symbol bars and spaces
L
440 0ll12345'67890'85
441
442 = The angle between the scan beam and the bars and spaces is not 90°
443 If the scan beam is not horizontally adjusted to the bars and spaces the outcome of the
444 verification is not representative though Quiet Zones are guarded.
445
446 Problem Minimisation
447 = Use a straight edge or similar guide to guide the motion of the scan head.
448 = Keep the scan head and applicable optics clean and free of dust.
449 = Whenever possible verify in the final form, but when impossible, verify flat.
450 = Provide adequate operator training.
451 = Employ smooth scanning action.
452 = Calibrate instrument as recommended for aperture and ambient light.
453 = Use the Calibrated Conformance Test Card or the Supplier of the verifier's
454 Conformance material (A.6) to train operators and check due process.
455
456 Substrate opacity
457
458 Technically, through the ISO standard there is a way to test for the situation where the
459 symbol cannot be graded according to the ISO/IEC reflectance parameters within
460 ISO/IEC 15416, when measured in its final configuration, e.qg. final filled package.
461 If it is not possible to measure the symbol in this configuration then the effects of show-
462 through of high-contrast interfering patterns may be ignored if when measured as follows
463 the substrate opacity is 0,85 or greater. If the opacity is less than 0,85 the symbol should
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464 be measured when backed by a uniform dark surface the reflectance of which is not

465 more than 5 %.

466

467 The opacity of the substrate shall be calculated as follows:

468 Opacity = R2 / R1

469 = Where: R1 = Reflectance of a sample sheet of the substrate backed with a white
470 surface the reflectance of which is 89 % or greater.

471 = R2 = Reflectance of the same sample sheet backed with a black surface of not
472 more than 5 % reflectance

473 Where a bar code is printed on transparent or semi-transparent material every effort should
474 be made to test a sample of the actual product because of the danger of product colour
475 showing through and affecting the bar code. Where this is not practically possible, a means
476 to conduct this measurement is to test the bar code on a sheet of clear glass raised clear of
477 any other surface to ensure that the background is sufficiently dense to reflect scanner light
478 adequately.

479 4.5.1.3.5.6 Automatically scanned verifiers

480 This category includes all verifiers where the scanning action is automatically performed and
481 does not rely on the operator to physically move the scan head across the symbol. The
482 category includes CCD (linear array or camera-based) and laser-based verifiers employing
483 motorized optical head transports or a controlled rastering operation to sweep the scan
484 beams down the symbol. The most frequent problem with this style of verifier has to do with
485 symbol positioning. The scanning beam starts outside the Quiet Zone of the symbol and
486 crosses the symbol completely. Some “automatic” verifiers may perform automatic scanning
487 of the horizontal beam across the bar code, but require manual positioning of the scanning
488 head from top to bottom (ten scan paths) of the symbol for individual scans to obtain symbol
489 grades. Some automatic scanning verifiers can determine module width. This feature is
490 useful for confirming adherence to the module size ranges specified for the various symbols
491 and applications in the GS1 General Specifications.

492

493 Problem Minimisation:

494 = Position the symbol and the scan path to ensure that the entire inspection area is
495 covered.

496 = Keep the scan head and applicable optics clean and free of dust.

497 = Whenever possible, verify in the final form, but when impossible, verify flat.

498 = Provide adequate operator training.

499 = Calibrate instrument for aperture and ambient light. Be sure to use the proper
500 aperture for the symbol.

501 = Use the Calibrated Conformance Test Cards (A.6) to train operators or the test card
502 provided by supplier of your verifier

503 = Be sure that your calibration card is not damaged or too old (per the manufacturer of
504 the calibration card)Choose an appropriate background (black) when verifying
505 symbols printed on a transparent or semi-transparent substrate.

506 4.5.1.3.5.7 Manual testing

507 Verifiers are designed to test print quality, so manual testing may be required to:
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= Confirm that the correct GTIN has been allocated to the product (The MO may not
be able to confirm this either)
= Confirm that the GTIN is being used by a GS1 member
= Confirm that the GS1 member is not in arrears of membership fees
= Confirm that the appropriate symbology has been chosen
= Confirm that there is a Human Readable Interpretation present

= Confirm that the GTIN in the bar codes is the same as the Human Readable
Interpretation

= Confirm that the bar code is printed within the specified size range — most verifiers
will report the size and/or X-dimension but the operator must check that the size is
within the allowable range

= Measure bar height
m Assess correctness of symbol placement

= Check for compliance with any local industry or corporate requirement e.g. a major
retailer who insists on all ITF-14 symbols being printed at 100%

Therefore, the tester needs to manually check these parameters.

4.5.1.3.5.8 Scanning Environment

Prior to determining the report parameters, the environment or application standards to
which the bar code will be tested, needs to be decided.

4.5.1.3.5.9 Determine report parameters to be assessed

Reports can be generated for artwork, such as laser prints, bromides, etc. They can be
generated for complete and incomplete samples; such as loose labels, flat cartons, etc. Itis
therefore necessary to maintain a consistent approach as to what parameters are tested for
the various sample types received. Below is a guideline to what parameters are assessed
for the various sample types.

GSl1 ISO Location Interim
assessed assessed assessed Report
Art work* v N/A N/A v

Incomplete ‘/ ‘/ N/A N/A

Sample**

Complete ‘/ ‘/ ‘/ N/A

Sample***

* Art work is a digital/graphical reproduction of what is to be produced
** Complete sample is the final product *** Incomplete sample is a state less than the final
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538 4.5.1.3.5.10 Report parameters

539 When a sample is provided for testing, all required parameters need to be tested and the
540 results need to be recorded. A high level review of the parameters is included below; a

541 detailed review of the different scenarios that may be faced when these parameters are

542 tested is included in Appendix 5.

543 Each parameter contained in the GS1 Bar Code Verification Report should be measured and
544 reported. Some will be measured by the verifier and some will require manual checking. All
545 parameters are important with some based upon a grading (e.g., Symbol Contrast) and
546 some a simple pass or fail (e.g., Quiet Zones).

547 Unlike the overall symbol grade the parameters are not reported as averages of the readings
548 but should be reported as the lowest grade achieved for the individual parameter. This may
549 lead to individual parameters being reported with a lower individual grade than the overall
550 grade. This is often due to a particular parameter being on the borderline of the grade with
551 some scans just below and some above the threshold.

552 0 Important: The overall symbol grade is the best indicator of overall scanning
553 performance. Individual parameter grades are very useful to help determine areas for
554 improvement.

555 A sample of the GS1 Bar Code Verification Template that includes a reporting structure for
556 the results of the main parameters is included in Section 5 of the GS1 General
557 Specifications.

558 4.5.1.3.5.11 Symbol Structure

559 If the bar code cannot be decoded, this parameter cannot be validated. It is primarily used to
560 ensure that the symbol is structured correctly and may also be used to report faults. The
561 encodable character set for bar codes is included in the latest version of the GS1 General
562 Specifications; refer to Appendix 5.1 for additional scenarios.

563 4.5.1.35.12 X-Dimension

564 X-dimension defines the width of a single module in a Bar Code. Historically, the
565 “magnification factor” has been used to define the measurement of EAN/UPC bar codes.
566 4.5.1.3.5.13 Bar Code Height

567 The assessed and the required value of the bar code height for all symbols is the actual bar
568 height of the symbol and do not include the Human Readable Interpretation. The report
569 should state the assessed height and the required height for the scanning environment(s)
570 that the bar code is assessed against.

5711 4.5.1.3.5.14 Quiet Zones

572 The Quiet Zones are the solid, light, unobstructed areas to the left and right of the bar code.
573 The report should state the assessed Quiet Zone measurements and the minimum required
574 Quiet Zone measurements, where applicable.
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575 4.5.1.3.5.15 Human Readable Interpretation

576 This parameter is used to check that the number shown in Human Readable Interpretation is
577 the same as the number encoded in the bar code. If the Human Readable Interpretation
578 does not match the encoded data, or there is no Human Readable information, the bar code
579 fails. Section 4 and Section 8 of the GS1 General Specifications includes a definition of
580 Human Readable Interpretation (HRI) and Non-HRI Text.

581 4.5.1.3.5.16 GS1 Bar Code Location

582 Bar Code location is usually assessed on a product in its packaged form. Sometimes artwork
583 may be sufficient to reliably indicate where the bar code will be on the completed product.
584 There are general rules to location which can be found in Section 6 of the GS1 General
585 Specifications. Bar Code location should always be checked for conformity with these
586 standards. A sample of the GS1 Bar Code Verification Template that includes Symbol
587 Location Recommendations is included in Section 5 of the GS1 General Specifications.

588 4.5.1.3.5.17 Bar Code Width

589 This parameter only applies to GS1-128 and GS1 DataBar Expanded symbols (all other
590 symbol types use the X-Dimension to specify maximum overall symbol width).

501 4.5.1.3.5.18 Checking the GS1 Company Prefix and product description

592 A necessary part of a GS1 verification test is a check to see whether the GTIN is valid.
593 There are two aspects to consider.

594 Firstly the GS1 Company Prefix (GCP) in the GTIN should be examined as far as possible to
595 confirm

596 = It has been issued by an MO

597 = Itis being used in this instance by the company to which it was issued

598 = That company is a paid-up current GS1 member entitled to continue using the GCP
599 Any failure to meet these three criteria can indicate an improper use of the GCP and
600 therefore an invalid GTIN.

601 MOs can carry out these checks by consulting as many of the following sources as they can
602 access.

603 = Their own membership database and records

604 = GEPIR http://gepir.gsl.org

605 = The databases and member records of other MOs

606 Where an MO tests a bar code containing a GCP that was issued by any other MO the
607 report should contain a comment to the effect GS1 (hame of country) has carried out all
608 reasonable tests on the validity of this GTIN but cannot attest to the accuracy of any foreign
609 records that may have been consulted. In this way the MO protects itself from the legal
610 consequences of any errors in another MO’s records or on GEPIR.

611 The second part of the validity check is a check to ensure that the GTIN has not been used
612 on another product (according to the GTIN Allocation Rules for the product being tested).
613 This is only possible if the MO has a record of previous uses of the GTIN.

614 To create such a record MOs should record the description of each product whose bar
615 codes they test so that a database is built up over time and the samples sent for testing can
616 be checked against it. Verification tests should include a check against this database to
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617 ensure that if the MO has seen the GTIN before it was assigned to the same product. If
618 there has been a change that indicates a breach of the GTIN Allocation Rules then the
619 newer GTIN is invalid.

620 Where possible all GS1 Identification Keys (e.g. GTIN, GLN, SSCC, GRAI, GIAl, GDTI,
621 GSRN, etc.) should be checked for validity.  Whether this is possible will depend on the
622 amount of detail in the MO’s membership database. If a bar code containing a GS1
623 Identification Key that cannot be verified is tested the report should contain a comment to the
624 effect GS1 (name of country) is unable to verify the validity of this GS1 Identification Key.
625 0 Note: It is the user's responsibility to ensure correct GTIN allocation. Normal
626 verification services using GEPIR can only confirm the validity of the GS1 Company Prefix.
627 4.5.1.3.5.19 Data Structure

628 The prime use of this parameter is to report faults when using GS1 data parameters in GS1-
629 128 or GS1 DataBar Expanded.

630 4.5.1.3.5.20 GS1 Bar Code Location

631 Bar code location is usually assessed on a product in its complete sample. Sometimes
632 artwork may be sufficient to reliably indicate where the bar code will be on the completed
633 sample. There are general rules to location which can be found in Section 6 of the GS1
634 General Specifications. Bar code location should always be checked for conformity with the
635 GS1 standards. A sample of the GS1 Bar Code Verification Template that includes symbol
636 location recommendations is included in Section 5 of the GS1 General Specifications.

637 4.5.1.3.5.21 Overall ISO Grade

638 The overall symbol grade should always be reported using the ISO quality specification
639 expressed as g.g/aa/www, where:

640 = (.9 is the minimum overall symbol grade to one decimal place (on a 4.0 scale)

641 = aa is the effective measuring aperture in thousandths of an inch

642 = www is the wavelength of the light source in nanometres

643 0 Important: The overall symbol grade is the average of at least ten individual scan
644 grades and is the only indicator of grade that should be read when considering whether
645 the bar code has passed or failed for ISO grade.

646 a Note: This parameter is identical to Section 4.5.1.1, Reporting Linear Symbol Grade.
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647 4.5.1.3.5.22 Decode

648 Decode is a PASS or FAIL parameter. Decode uses a set of rules/steps for decoding a
649 symbol defined in the symbology specification - to the elements "seen" in the scan
650 reflectance profile. If the bar code can be decoded the parameter is given a pass (4), if it
651 can’'t be decoded it is given a fail (0). This parameter also assesses whether or not the
652 correct number of elements cross the global threshold. If the correct number are found, a
653 pass (4) is given, if not then a global threshold failure has occurred and the parameter
654 receives a fail (0) grade. Note that in the ANSI standards this last case is graded separately
655 as an "edge determination” failure, although the final effect on the profile grade is the same.
656 4.5.1.3.5.23 Symbol Contrast
657 The Symbol Contrast is the difference between the highest and the lowest reflectance values
658 in the profile. The maximum reflectance (Rmax) will occur in a space or a Quiet Zone. The
659 minimum value (Rmin) will always be in a bar. The importance of this parameter is that the
660 higher the Symbol Contrast, the more easily distinguishable from each other the bars and
661 spaces will be. Symbol Contrast of 70% or higher is graded 4, while Symbol Contrast below
662 20% is grade O.
663 The formula for calculating this measure is Symbol Contrast = Max Reflectance — Minimum
664 Reflectance (Rmax — Rmin) (Most bar code verifiers calculate these values as part of their
665 output).
Symbol Contrast Result ' Symbol Contrast 1ISO Grade

>=70% 4

>=55% 3

>=40% 2

>=20% 1

<20% 0
666 4.5.1.3.5.24 Minimum Reflectance
667 Minimum Reflectance is a PASS or FAIL parameter. It is assigned grades 4 or 0. In this
668 assessment the reflectance value for at least one bar must be half or less than the highest
669 reflectance value for a space (Rmin must always be no higher than half of Rmax). This is
670 because, for a given level of Symbol Contrast, many scanners have greater difficulty
671 distinguishing relatively light bars against a high-reflectance background than they do darker
672 bars against a relatively low reflectance background. This will tend only to affect symbols
673 with grade 2 or 1 Symbol Contrast, where the value of Ry is in the upper part of its range.
674 The symbol shown in Figure 9 below, printed in light brown on a white background (which
675 appears to give good visual contrast) yielded a scan reflectance profile (Figure 9) which
676 failed on this criterion. Ry.x was 83%, so that R, should have been 41.5% or less; the
677 actual Ry, was 43%.
678 For example if the highest reflectance value is 80%, then at least one bar must register a
679 reflectance value of 40% or less. The formula for calculating this is:
680 = Reflectance Min< Reflectance Max/2 = 4
681 = Reflectance Min > Reflectance Max/2 = 0
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Figure 4-13: Symbol with failing minimum reflectance and associated Scan Reflectance
Profile showing failure to meet Rpin Criterion
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45.1.3.5.25 Minimum Edge Contrast

Minimum Edge Contrast is a PASS or FAIL parameter. The parameter may be reported as
PASS or FAIL. This is the measure of the contrast between adjacent bars & spaces. The
reflectance value of the bar is deducted from the reflectance value of the space. If any of
these measurements is less than 15%, this parameter fails.

Edge Contrast is calculated according to the following formula:

Edge Contrast (min) = Space Reflectance (min) - Bar Reflectance (max) of the worst pair
>=15% =4
<15% =0

45.1.3.5.26 Modulation

Modulation is a measure of Edge Contrast as a proportion of Symbol Contrast. The closer
the edge contrast is to the overall symbol contrast the better as this implies that overall the
differences between the bar and space reflectance’s is consistent. A low Edge Contrast
value carries a greater risk of causing poor reading results when Symbol Contrast is high
than the same Edge Contrast value has when Symbol Contrast is low. The formula for
assessing this is Edge Contrast (min)/Symbol Contrast.
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Edge Contrast (min) / Modulation ISO

Symbol Contrast Grade
>=0.70 4
>=0.60 3
>=0.50 2
>=0.40 1

<0.30 0

45.1.3.5.27 Defects

Spots of ink in the Quiet Zones or spaces, or light areas in the bars, will cause a ripple in the
scan reflectance profile at the point where the scan path crosses them. This is referred to in
the profile analysis as Element Reflectance Non-Uniformity (ERN). In the profile of a space,
they show as a valley; in that of a bar, they show as a peak. If this peak or valley approaches
the threshold between light and dark, the risk of the element being seen as more than one,
and of the scan failing to decode, increases.

As already indicated, the use of the correct measuring aperture ensures that the effect of
defects is not exaggerated or underrated. The defect parameter measures the relationship of
the depth of the highest peak or deepest valley to Symbol Contrast (the formula is Element
Reflectance Non-Uniformity (ERN)/Symbol Contrast).

45.1.3.5.28 Decodability

Decodability is a test in which the verifier examines each character in the bar code for
correctness of the widths of the bars and spaces. The more correct these dimensions are
relative to each other, the more the character looks as it should so, the more easily
decodable it is. The decodability is reported as a percentage that indicates the margin that
remains before a decoding error will occur.

Element Reflectance Decodability 1ISO

Non-Uniformity / Grade
Symbol Contrast
>= (.62

>=0.50
>=0.37
>=0.25
< 0.25

O NWi~
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727 4.6 Issue Reports of Quality and Conformance Verification

728 GS1 Bar Code Verification Template as detailed in the GS1 General Specifications should
729 be issued highlighting all relevant aspects of the analysis, including GS1 Conformance
730 Clause fulfilment; see Section 5.5 of the GS1 General Specifications.

731 The GS1 Bar Code Quality Verification Report must be identified and safeguarded for at
732 least two years.

733  4.6.1 Writing the report

734 Reports could be presented in the recommended GS1 format and completed as follows
735 using results transcribed from the test results in order to ensure that all required parameters
736 are recorded;

737 = Name: enter the name of the party requesting the test and to whom the report will be
738 sent

739 = Issue date: enter the date of the test

740 = Address, town etc.: of the party requesting the test and to whom the report will be
741 sent

742 = Product description: enter brand, name, variant of the product identified by the
743 tested bar code

744 = Type of bar code: name the symbology

745 = Number of bar codes on product: state the number of bar codes present

746 = Omni directional...etc.: select “pass” or “fail” or “Not assessed” as appropriate to
747 indicate whether the bar code meets all of the GS1 requirements for scanning in an
748 omnidirectional environment and achieved an ISO Symbol Grade of 1.5/06/670 or
749 higher on the verification test.

750 = General distribution...etc.: select “pass” or “fail” or “Not assessed” as appropriate to
751 indicate whether the bar code meets all of the GS1 requirements for automated
752 scanning environments and achieved the required 1SO Symbol Grade on the
753 verification test.

754 m GS1 Logistic Label...etc.: select “pass” or “fail” or “Not assessed” as appropriate to
755 indicate whether the bar code meets all of the GS1 requirements for GS1-128 Bar
756 Codes containing Serial Shipping Container Codes and achieved an ISO Symbol
757 Grade of 1.5/10/670 or higher on the verification test.

758 = Business Critical Comments: Any “fail” or “not assessed” result must be explained
759 here, including suggestions on how to remedy the fault disclosed by the result.

760 = Technical Analysis of Symbol (17 parameters):

761 = against each parameter insert the observed measurement or grade in the
762 “Assessed” or “Grade...” column as appropriate

763 = enter the required minimum dimension or ISO Grade in the ‘Required” column

764 = insert “[17 or “X” in the “Within Standard Range” column indicating whether the
765 assessed/grade result is ([1) or is not (X) within the allowable range.

766 = Additional Tests (used only when GS1-128 Bar Codes containing additional data to
767 the SSCC have been tested, to report the ISO Symbol Grade of each additional
768 symbol): enter the ISO Symbol Grade of each row of bar code in the corresponding
769 “ISO Symbol Grade” column. Add “Pass” “Fail” or “Not Assessed” as appropriate in
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770 the “General Comment” column. Where no additional bar codes are present the
771 “Additional Tests” section shall be left blank.

772 This section should be reviewed in co-ordination with the GS1 General Specifications to
773 ensure that the latest version of the GS1 Verification Template is used.

774

775 4.7 Publish the Conformance Assessment Results

776 If verification is performed for the purpose of conformance certification, it is recommended to
777 establish procedures to publish for the general public that the determined product was
778 assessed and declared in conformance with GS1 standards. Expiry periods may apply
779 depending on the policies and procedures of the testing organisation.

780 4.8 Send Reports, Samples (If Applicable)

781 The testing organisation shall make clear the policy to return samples and documents.

782 The reports can be sent to the person or entity who requested the testing service Once all
783 information on the tested symbol has been collected (from the local database, verifier and
784 any visual checks) the GS1 Bar Code Verification Report should be fully populated and
785 dispatched.

786 It is recommended to keep a log of all verification reports issued for future reference.

787 0 Important: It is recommended to issue the report with a validity of one year.

788 4.9 Follow Up

789 A follow up procedure is recommended. Before the test results expire, the testing
790 organisation should contact the GS1 Company Prefix licensee to ask for new samples for
791 assessment.

792 5 Conformance Clauses

793 5.1 Measures and Tolerances

794 All measurement devices, such as Bar Code Quality Verifiers, rulers and callipers, shall be
795 calibrated appropriately as recommended by the manufacturer. Due to the fact that verifiers
796 measure very precisely and the test is taken over a number of different scans each test will
797 produce slightly different results. In a well-formed bar code these differences will not matter
798 because each result will be clearly a pass and in a poor bar code they should always be
799 clearly a fail. If results are marginal so that the same bar codes pass some tests and fail
800 others, the testing organisation should identify the parameters responsible for the poor or
801 marginal results. The testing organisation should recommend improvements that will
802 provide the bar code with a passing grade.

803 5.2 How to Use it?

804 The conformance clauses for GS1 Bar Codes are described below as pass criteria, which
805 represent the minimum requirements necessary to guarantee correct bar code scanning and
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806 excellent performance. They contain the references to the sections in the standards from
807 which they are derived to trace back to the specification.

808 The clauses are classified as Mandatory (M) and Recommended (R). Mandatory clauses are
809 described as the minimum requirements needed to be in conformance with the standard.
810 Recommended clauses could be followed to improve performance, but are not mandatory.
811 They can also be defined as best practices and market recommendations.

812 Conformance clauses are organized into five main groups as described below:

813 = ISO Parameters of Quality — This group of clauses describes all ISO parameters of
814 quality used to measure the bar code

815 = based on ISO/IEC 15416:2000 standard. (GS1 General Specifications Section 5 &
816 ISO/IEC 15416)

817 = Symbol Structure — This group of clauses describes the requirements about the
818 symbol structure, such as X-dimension, quiet zones, symbol height, etc. (GS1
819 General Specifications Sections 2, 5)

820 » Data Content and Format — The data content represented in a bar code

821 shall be tested, as well as the Application Identifier (Al) combination if applicable, to
822 make sure that content, GS1 Identification Key and Al format and combination are
823 correct and represented in an appropriate symbology. (GS1 General Specifications
824 Sections 1, 2, 3, 4, 5)

825 = Bar code Applications — This group of clauses is defined to ensure that the bar code
826 tested fulfils the GS1 Data Standard application rules. (GS1 General Specifications
827 Section 1, 2)

828 = Symbol Placement — Symbol placement is critical to successful scanning. This group
829 of clauses defines mandatory and recommended symbol placement. Only
830 placements that affect the performance of the bar code should result in a failure. (see
831 GS1 General Specifications Section 6)

832 Based on these conformance clauses, users can perform a bar code quality verification
833 process and identify if the minimum requirements are met to claim conformance.

834 To be considered “in conformance with GS1 Standards” the bar code tested shall fulfil all the
835 Mandatory Conformance Clauses applicable.

836 A process must be pre-determined when multiple bar codes appear on a single product, one
837 to identify the primary GS1 Identification Key and others for attributes or if the same GS1
838 Identification Key is represented in multiple bar codes on a sample.

839 If multiple bar codes are encountered, a decision must be made as to whether the ‘best
840 example’ is reported or multiple reports are provided for each bar code on a single product.
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841 Appendix

842 A.1 Dealing with symbols with borderline grades

843 One area of confusion in the verification of bar codes involves the simple comparison of test
844 results, particularly the overall “grades”. It is not uncommon for trading partners to have
845 occasion to disagree over whether a symbol being tested is, say, a “1.7” (a Pass) or a “1.4”
846 (a Fail). Many times such disagreements, without a further understanding of the results, are
847 an indication of an overall misunderstanding of the ISO/IEC process for testing bar codes.
848 One of the foundations of the overall testing process found in ISO/IEC 15416 is how a
849 symbol being tested is graded. That process, of having a “Symbol Grade” derived from the
850 mathematical average of multiple “Scan Grades”, is fundamental to determining the overall
851 optical print quality of a bar code. Too many times when a disagreement, such as noted
852 above, is found it is due to the fact that this process either has not been followed and
853 individual “Scan Grades” are being compared instead of the overall, averaged, “Symbol
854 Grade”, or that the process is not totally understood. When individual Scan Grades are
855 compared, variability of those scan grades can be common due to a combination of one or
856 more of the following:
857 Variations inherent in the quality of different areas of the bar code
858 Variability introduced in the measurement process by the operator of the verifier
859 being used
860 Variances that are part of and within the operational tolerances of the verifier
861
862 For the sake of an example, let's assume we have two operators. Each operator finds out
863 that symbol measured fails due to decodability. They enter decodability data in a table to
864 compare individual scan grades. Summary results are in the figure below:
865 Figure 1 Example Decodability results from Operator A and Operator B
Decodability Results
Operator A Operator B
Scan Scan
Value Grade Value Grade
Scan #1 0.50 B or3 0.52 B or 3
. Scan#2-.1.-.-.0.50.-.-.-B.ar3.-.].-.-0.24.-.-] .- F.or0O.-.
Scan #3 0.49 Cor?2 0.51 B or3
Scan #4 0.52 Bor3 0.54 B or3
Scan #5 0.40 Cor?2 0.38 Cor?2
Scan #6 0.39 Cor?2 0.42 Cor?2
Scan #7 0.48 Cor?2 0.50 B or3
Scan #8 0.36 Dorl 0.45 Cor?2
Scan #9 0.52 B or3 0.49 Cor?2
Scan #10 0.56 B or3 0.54 B or3
ISO Numeric
866 Symbol Grade 2.4 2:3
867
868 If you compare the Scan Grade from Operator A’'s Scan #2 to that of Operator B’s Scan #2,
869 you would believe that there is a wide variation between the test results for the two symbols
870 (a Grade “3.0” versus a “0”). But if you then look at the comparison of the resultant and final
871 Symbol Grades you will see that the overall grade and quality of the symbol being tested is
872 quite close from operator test to operator test. In fact in this example the qualitative
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873 difference between 2.3 and 2.4 is virtually zero, with the result that the Symbol receives an
874 almost identical grade (2.3 vs. 2.4) in both tests from both operators.

875 The "coarseness" of the grading system is seen in the Scan Grades as compared to the
876 "granularity" and greater precision (as well as greater informational value) of the Symbol
877 Grade as seen in the numeric system of reporting the overall grade based on a 10-scan
878 average.

879 Of course, a further complication to this process arises when the “borderline” that the grades
880 span is the same as the one that determines overall acceptance or rejection of the symbol in
881 question. In cases such as this, the parties involved should take the time and effort to pause,
882 further investigate the parameters that are the limiting factors in their scans and determine
883 specifically what the deficient areas of the symbol are and finally how they can be improved.

884 0 Important: With this effort the grades, regardless of what side of the “borderline” they
885 start out on, will move away from that line to a higher, more secure level of quality
886 thus eliminating the area of contention.

887 In the end by using and fully understanding the proper and complete grading process as
888 described in ISO/IEC 15416 users will be rewarded with a better picture of the quality of their
889 symbol and the knowledge of how to increase that quality thus resulting in greater scanning
890 efficiency.

891

892 A.2 Special Points of Attention

893 A.2.1. Checklist

894 The important points to include in the process are:

895 = calibrating, cleaning and updating of verifiers

896 = use verifier only for those bar codes it is intend to verify (e.g., many verifiers are not
897 intended to check DPM symbols)

898 = multiple testing in case the verifier has a laser diode

899 = right placement of the symbol

900

901 A.2.2. Frequently Asked Questions

902 Many questions can be answered when referring to The Layman's Guide to ANSI, CEN and
903 ISO/IEC Linear Bar Code Print Quality Documents that has been published by AIM, inc and
904 can be found via the link:

905 https://www.aimglobal.org/estore/ProductDetails.aspx?product|D=288

906

907 See www.gsl.org/helpdesk for more Frequently Asked Questions.

908

909

910
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911

912 A.3 Reference materials

913 In addition to the above procedures and guidelines, it is advisable to keep a library of
914 reference materials and documents useful in the verification process. This reference
915 library should include copies of the following:

916 = GS1 Calibrated Conformance Test Cards (as needed)

917 = GS1 General Specifications (latest version, see www.gs1.0rg)

918 = The AIM Layman's Guide to ANSI, CEN and ISO Bar Code Print Quality
919 (http://www.aimglobal.org/)

920 = GS1 Education: Bar Code Quality eLearning module:

921 (http://learn.gs1.org/portal3/index.asp)

922 The following reference material will be useful to a more sophisticated service:

923 = ISO/IEC 15416 Information technology — Automatic identification and data capture
924 technigues — Bar code print quality test specification — Linear symbols

925 = ISO/IEC 15417 Information technology — Automatic identification and data capture
926 techniques — Bar code symbology specification — Code 128

927 = ISO/IEC 15419 Information technology — Automatic identification and data capture
928 techniques — Bar code digital imaging and printing performance testing

929 = ISO/IEC 15420 Information technology — Automatic identification and data capture
930 techniques — Bar code symbology specification — EAN/UPC

931 = ISO/IEC 15421 Information technology — Automatic identification and data capture
932 techniques — Bar code master test specifications

933 = ISO/IEC 15426-1 Information technology — Automatic identification and data
934 capture techniques — Bar code verifier conformance specifications — Part 1: Linear
935 symbols

936 = ISO/IEC 16390 Information technology — Automatic identification and data capture
937 techniqgues — Bar code symbology specifications — Interleaved 2 of 5

938 m ISO/IEC 24724 Information technology. Automatic identification and data capture
939 techniques. GS1 DataBar bar code symbology specification

940 = PANTONE formula guide - coated/uncoated

941 (http://www.pantone.com/pages/pantone/colorfinder.aspx)

942 = Flexographic Image Reproduction Specifications and Tolerances (FIRST) Book —
943 Flexograhic Technical Association (http://www.ftastore.com/)

944
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945 A.4 Using traditional measurements as part of quality

946 A.4.1. Print Contrast Signal and tolerances

947 Traditional measurement has one major advantage for process control purposes, since it
948 provides a measure of element widths relative to the ideal, which can be used for correcting
949 for bar width gain or loss. But bar width deviations, especially systematic across a symbol,
950 do not necessarily correlate well with scanning performance, due partly to the edge to similar
951 edge decoding of the modular symbologies and partly to the tolerant algorithms used in
952 many scanners.

953 The traditional dimensional "tolerances" - though they were never defined as such in the
954 earlier specifications - were based on arbitrary assumptions and are not directly proportional
955 to the X-dimension of the symbol for EAN/UPC Symbology.

956 Contrast measurements based on Print Contrast Signal (PCS) bear a complex relationship
957 to those based on Symbol Contrast. If the light and dark reflectance values (R, and Rp
958 respectively) on which the PCS calculation method was based were the same as R, and
959 Rmin, then a fairly simple mathematical relationship would exist. But since the measurement
960 points for R, and Rp in a PCS calculation may well differ greatly from one verifier to another,
961 it would be risky to place much reliance on extrapolating a Symbol Contrast value from a
962 PCS value.

963 A further complication is that the minimum PCS for an EAN/UPC Symbol varies, depending
964 on the background reflectance value, while for other symbologies it is a single value (usually
965 75%). However, a few broad conclusions can be drawn, assuming the background
966 reflectance is taken as equivalent to R, and the bar reflectance as equivalent to Ry:

967 = A symbol meeting the traditional minimum PCS requirements will not fail (Grade 0)
968 for Symbol Contrast provided its background reflectance is greater than 30%.

969 = For EAN/UPC Symbols, the minimum PCS values traditionally specified
970 corresponded to a Grade 2 Symbol Contrast for background reflectance (Rpax) Of
971 approx. 50% or higher, but to only Grade 1 Symbol Contrast for materials with a
972 lower Rma. In other words, the current minimum quality grade specified of 1.5
973 excludes a small number of symbols on lower background reflectance materials
974 which just meet the old minimum PCS requirement.

975 = For ITF-14 Symbols printed on corrugate, where the minimum grade for acceptability
976 is 0.5/20/670; virtually all symbols meeting the traditional PCS 75% minimum would
977 also meet this grade requirement.

978 A.4.2. Supplementing scan reflectance profile parameter grading

979 with traditional measurements

980 As has already been stated, the primary advantage of the scan reflectance profile
981 assessment over the traditional element width/PCS measurement is that it provides a far
982 better indication of how well a symbol is likely to perform when read under typical application
983 conditions. But where it falls down is that it is difficult to deduce from the scan reflectance
984 profile grading what specific corrective action needs to be taken to improve quality grades, in
985 terms of aspects that the symbol producer can easily control. Scan reflectance profile
986 grading on its own is of little help for process control purposes.

987 Direct measurement of bar width gain or loss, is one of the most useful process control tools
088 since it provides the symbol producer with an easily understandable and quantifiable
989 measurement.

990

991
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992

993 A.5 Grade thresholds for scan reflectance parameters
994

995 Scan Reflectance Profile, with key measurements indicated, and grade thresholds for each
996 parameter:
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Use of Calibrated Conformance Standard Test Card (CCSTC)

The Calibrated Conformance Standard Test Cards are produced to an extremely high
degree of accuracy.

The Calibrated Conformance Standard Test Cards assist in determining if an ISO/IEC
15426-1 based bar code verifier is operating within the manufacturer’s published operating
tolerances. Additionally, the Calibrated Conformance Standard Test Card can also function
as a guide or training tool in the proper operation of the verifier to assure that the
verifier/luser combination is providing accurate and repeatable verification results as
published by the manufacturers.

Procedures For “Calibrated Conformance Standard Test Card” Use:

The following tests should be performed on a regular basis. The frequency of this testing
should adhere to your standard internal quality procedures for quality control equipment
calibration / correlation testing. If such procedures do not exist, contact the manufacturer of
your verifier for its recommendation. At the minimum, these procedures should be performed
any time there is a concern for the operating condition of your verifier or the results gathered
by a particular operator, at a minimum every six months.

Follow the manufacturer's recommended procedure for set up, programming, normal
operational calibration and use of the verifier prior to performing any tests.

It is important to note that improper use of the verifier through incorrect set up and/or
calibration can cause misleading results. Do not use a calibration card that is old,
discoloured or scratched. It is imperative that the operator follows the manufacturer’s
procedures for calibration of the verifier. Calibration at a frequency greater than
recommended may assure higher accuracy and repeatability.

Care should be taken in the selection of the location where verification is performed. The
operator should be aware of unusual ambient light conditions that may affect readings, such
as uneven lighting. Additionally, the above mentioned calibration of the device should be
performed under the same ambient lighting conditions as those where the testing will be
performed.

Operator proficiency can influence the results. Operators must be trained in consistent
operation and care should be taken in all testing situations. Bar code verification should be
approached the same as any other quality control or quality monitoring function. Practise
using the manufacturer’s procedure to obtain the proper combination of control, technique
and verifier/operator “interface”. The goal is to obtain consistency of technique when
verifying the bar code.

At least ten individual scans of the CCSTC should be taken and the results for each
parameter noted. The ten scan grades for each parameter should then be added and
averaged. The ten (10) scan average value for each of the quality parameters under test
should match the recorded value on the Test Card taking into account the verifier
manufacturer’s published specifications and tolerances.

If the test results agree with the recorded value on the card, within the tolerance range of the
manufacturer, then the verifier/user combination is considered acceptable and operating
properly. If the results do not yield the correct value (again, taking into account the
manufacturer’'s published tolerances), then the test should be repeated. If, after repeating
the test, the results still do not fall within the manufacturer’s stated tolerances then verifier or
operator must be considered suspect. If you are assured that the operator’s technique is
consistent and controlled and the above test results are still not within the allowable range,
you should contact the manufacturer of the equipment for resolution (repair, factory
adjustment or recalibration, etc.).
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A.7 The process of symbol generation

Generating the Input Data

Symbol generation

Developing the Master Film

Direct Printing

Further Processing, Film Developing (for traditional printing technologies)
Film editing

Plate developing (Printing plate)

Proof printing

Printing

oS ® @ N a kb=

0. Quality control after printing
1. Impression (repeated printing) (Steps 4-8, 5-8, 6-8)
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GS1 Bar Code Verification Template

Introduction

The GS1 Bar Code Verification Templates were developed in co-operation with retailers,
manufacturers, logistic providers and equipment providers to ensure a common reporting
approach on a global level. They help ensure consistency regardless of where and by whom
the symbols are tested thus removing the costly and inefficient requirements for multiple
testing of identical symbols and reducing the cost of compliant equipment.

These templates do not introduce any requirements in and of themselves. The sole aim is to
provide a common reporting format to measure compliance with the numbering and bar
coding standards of GS1 laid down elsewhere in the GS1 General Specifications.

The templates are maintained within the GS1 General Specifications. In order to have the
latest version of the template, refer to the latest version of the GS1 General Specifications.

Background

GS1 has developed these verification templates on the basis of ISO/IEC 15416 Information
technology — Automatic identification and data capture techniques, Bar Code Print Quality
Test Specifications for Linear Symbols and ISO/IEC 15415 Information technology —
Automatic identification and data capture techniques — Bar code print quality test
specification — Two dimensional symbols. This not only allows for assessing the quality of
printed bar codes but also checks against other key aspects of the GS1 System (symbol
location, fit-for purposes, data integrity, etc).

A GS1 initiated Verifier Conformance Testing Project was conducted because of concerns
expressed that different verifiers or verification services were unable to perform consistently.
The perception was that different verifiers gave substantially different results when
measuring the same symbol. A precisely defined test programme was performed under the
auspices of GS1 and concluded that:

= All verifiers tested (each one ISO compliant) demonstrated the capability of
consistent performance.

= Operators of verifiers require proper training and instruments require regular
calibration in accordance with manufacturer recommendations.

= Most verifiers tested were capable of conforming to GS1 requirements

It is therefore important to stress the need for professional verification services and that bar
code print quality should be integral part of an overall quality programme as it provides a
quick reference list of symbol quality specifications depending on the symbol type, the
application, or the identification number the symbol is carrying.

All GS1 user companies should perform quality control of bar code production and most
GS1 Member Organisations offer a verification service. These report templates may be
used by any organisation or company as part of a quality programme while respecting the
Copyright of the GS1 logo (or any heading or text that imply actual GS1 endorsement
(subject to local licensing agreements such as accreditation programmes, which may allow
exceptions)).

The templates contained in the GS1 General Specifications highlight critical issues relating
to verification and provide a common template for reporting on the most common areas of
application. They are not a guarantee of scan performance

October 9, 2012, Issue #18 All contents copyright © GS1 2012



1
@ <GS1 Product and Version>

A.9 Glossary of terms

A complete Glossary of terms can be found in the latest version of the GS1 General Specifications. A
searchable version of the glossary can be accessed via:
http://gdd.gs1.org/GDD/public/searchableglossary.asp
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