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1  I nt roduct ion 

Today, 100%  reliable GS1 Barcodes are an absolutely vital part  of the supply chain. Hundreds of 

thousands of com panies around the world rely on GS1 standards to conduct  business and m eet  

consum ers’ expectat ions. That  m eans that  if a barcode cannot  be properly decoded or is scanned 

with a delay it 's m ore than just  t im e at  the cash register or the warehouse that  is lost .  Every t im e a 

hum an has to m anually enter data into a system  there is potent ial for error as well as delay.  

I naccurate sales data affects reordering and inaccuracies in the receipts and despatches from  a 

warehouse m ean that  item s are ‘lost ’ in the supply chain or that  item s appear to exist  that  are not  

really there.   Each single case is perhaps sm all but  the cum ulat ive effect  is very large. 

As a result  users around t he world increasingly require that  the barcodes on the products they 

purchase conform  to GS1 standards.  A barcode verif icat ion service provides neut ral evaluat ion of 

barcodes and helps to ensure bet ter reading rates thus support ing the drive for accuracy and 

efficiency of barcode scanning.   

This docum ent , com bined with “Start ing and Maintaining a Linear GS1 Barcode Verificat ion Service” , 

will provide Mem ber Organisat ions with the fram ework to deliver a GS1 Barcode Verificat ion process 

that  will ensure that  GS1 Barcodes are being verified in a system at ic and consistent  way worldwide. 

This increases confidence, helps to establish credibility and inspires assurance t hat  products in 

conform ance to GS1 standards will perform  as intended. 

1 .1  Scope and Purpose 

Awareness and understanding of overall linear barcode qualit y, and the com plete process to 

determ ine and understand it , can have m any benefit s to the users of barcode driven AIDC 

(Autom at ic I dent ificat ion and Data Capture)  system s.  

A Mem ber Organisat ion (MO)  m ay be asked to carry out  verificat ion for one or both of the following 

purposes;  

■ To test  the individual GS1 Barcodes on a product  for com pliance – test ing the barcodes.  This 

will usually be requested at  the packaging design stage of a product ’s life cycle 

■ To test  whether a com pleted product  ready for m arket  is ident ified with GS1 Ident ificat ion 

Key(s)  and GS1 Barcode(s)  that  com ply with GS1 standards.  This will t ypically be requested 

when the product  is m anufactured and ready for despatch.  The request ing part ies m ay need 

the report  to sat isfy a custom er that  the product  will flow sm oothly through the custom er’s 

dist r ibut ion channels    

The pract ices to be followed when test ing the barcode should be carefully considered in consultat ion 

with m ajor users of the GS1 System  in the MOs count ry.  The consequences of a ‘fail’ GS1 

verificat ion report  on a com pleted product  m ay be very serious for m anufacturers if custom ers 

refuse to accept  shipm ents because of doubt  about  the GS1 Barcodes or the associated data.  A 

Verificat ion Service m easures only the data integrit y and the qualit y of the barcode(s)  that  are 

subm it ted for test ing and does not  ensure the quality of all barcodes produced;  therefore it  is 

recom m ended that  regular test ing be conducted to ensure the qualit y of the sym bols that  are being 

created.   

This im plem entat ion guide provides instruct ions for creat ing a consistent  verificat ion 

service for test ing barcode quality as w ell as data integrity. This will include guidance on the 

m inim um  recom m ended requirem ents and basic items including:  

■ creat ion of procedures /  guidelines,  

■ recom m ended basic reference docum ents and guides,  

■ illust rat ion of scenarios with Pass-Fail grade sym bols 

This general fram ework will also provide further pract ical guidance through exam ple and reference 

to published standards, exist ing reference m aterial and procedures that  will give greater detail in 

the pract ical, operat ional and educat ional aspects of barcode qualit y determ inat ion. 

Whereas this m anual concent rates on the test ing of barcode verificat ion, please refer to the 

im plem entat ion guideline “Start ing and Maintaining a Linear GS1 Barcode Verificat ion Service”  for 

set t ing up the barcode verificat ion service. 
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The GS1 General Specificat ions are the reference source for all standards related quest ions and are 

referred to frequent ly within this guideline.  Note that  the GS1 General Specificat ions are updated 

on a yearly publicat ions cycle and it  is im portant  that  the latest  version be ut ilised by the Barcode 

Verificat ion Team s. 

 I m portant :  Overall "barcode and data qualit y"  is m uch m ore than just  "pr int  qualit y"  (as 

m easured by a verificat ion device) . There is great  benefit  in looking at  the whole picture of 

qualit y and gaining the knowledge and understanding of what  these checks, tests and results 

can provide in the way of pract ical diagnost ic advice to im prove overall com pliance with GS1 

standards. 

EXAMPLE: 

■ Pure Barcode Verificat ion Test  Result :  Your pr int  qualit y failed with 1.4/ 06/ 670 

■ Barcode Verificat ion Best  Pract ice:  Your overall print  qualit y failed with 1.4/ 06/ 670. The failure 

was a low cont rast  grade which was due to the background subst rate having a low reflectance. 

We recom m end you change the subst rate m aterial to a ‘whiter ’ version. This will increase the 

overall sym bol qualit y and ensure good scan rates in the future. 

This docum ent  was developed under the ISO/ IEC Guide 67: 2004 and specifies the m inim um  process 

and requirem ents to assess conform ity and declare products ident ified with linear GS1 Barcodes in 

conform ance to GS1 standards. 

The sole aim  is to provide a com m on m ethodology and cr iter ia for GS1 Mem ber Organisat ions to 

perform  conform ity assessm ent  or verificat ion services of GS1 Barcodes according to GS1 pract ices 

and requirem ents.  This guideline is focused on linear barcodes only;  the procedures for assessing /  

test ing 2D GS1 Sym bols are contained in a separate docum ent . 

All requirem ents described in this docum ent  are generic and are intended to be applicable to all 

organisat ions.  

2  Target  Audience 

The target  audience is GS1 Mem ber Organisat ion staff involved in GS1 Barcode Qualit y and 

Conform ance Verificat ion. I t  is hoped that  the inform at ion contained will be of use as a basis for 

t raining and/ or reference m aterial for [ expert ]  end-users involved in GS1 Barcode product ion, 

pr int  qualit y cont rol and conform ance assessm ent .  

3  Process Overview  

The Barcode Verificat ion process should com prise of the following high level steps;   

1. Record of receipt  of the sam ple(s)   

2. Record of data associated to a barcode ( in a database)  

3. Verify the Barcode 

4. Perform  the addit ional tests on the Barcode 

5. Create and send Barcode Verificat ion Report  

6. Ensure availabilit y of the Verificat ion Report   ( if available, keep the sam ple(s)  for a m inim um  of 

2 years (suggest ion)  

I n the sect ions below, the broad requirements for each of these process steps is expanded. 

However, for services that  test  m any barcodes, it  is recom m ended to create an autom ated system , 

supported by a detailed work- flow. This helps to ensure consistency of the test ing process and is of 

part icular im portance when test ing is conducted by m ult iple staff m em bers. 
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3 .1  Process W orkflow  

 

3.2.3. Record request and 
sample’s details 

3.2.5. Verify the Barcode 
Quality and Conformance 

Ask for adjustments 

Start 

3.2.1. Calibrate equipment 

3.2.2. Receive requests and 
product samples 

Is the request 
valid and 

complete? 

3.2.6. Generate reports of 
quality  

Does the 
barcode 

conform to GS1 
 

3.2.8. Publish the 
Conformance Assessment 

Results, if applicable 
 

End 

NO 

NO 

YES 

YES 

3.2.10. Aid Member with 
corrective action, if 

requested 

3.2.7. Send report, Return 
samples (if requested) 
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4  Procedures /  Act ivit ies 

4 .1  Calibrate and Maintain Equipm ent 

The staff m em ber who is conduct ing the test ing ( referred to as ‘tester ’ from  this point  on)  shall 

follow all recom m endat ions provided from  the equipm ent ’s m anufacturer to install, use, m aintain, 

operate and calibrate equipm ent , especially regarding the extent  and frequency of m aintenance and 

calibrat ion. 

Regular re-calibrat ion, at  least  as frequent ly as recom m ended by the m anufacturer or, if there is no 

guide, at  least  once a m onth, shall be done in order to provide reference values of colour and 

cont rast  to the equipm ent . Typically re-calibrat ion should occur at  regular intervals in line with the 

m anufacturer’s recom m endat ion, or after a substant ial period of inact ivit y, or whenever there is an 

environm ental change such as light ing condit ions. The verifier m ust  always be recalibrated if the 

scan head, the m easuring aperture, or scan width is changed. 

A calibrat ion card provided by the verifier m anufacturer should be used.  I t  should be t raceable and 

replaced periodically, following the m anufacturer 's recom m endat ion, or earlier if deter iorat ion of the 

card is not iced.  A test  of calibrat ion conform ance should be done, at  least  annually.   This test  can 

be done using a Use of a Calibrated Conform ance Standard Test  Card, available from  GS1 US or by 

the equipm ent  m anufacturer.  This test  confirm s that  the verifier is responding correct ly to it s 

rout ine calibrat ions Results of tests, calibrat ion and m aintenance reports of equipm ent  used on the 

assessm ent  process m ust  be ident ified and safeguarded for at  least  two years. 

4 .2  Receive Requests and Product  Sam ples 

The tester shall m ake clear the condit ions and pre- requirem ents to perform  the assessm ent  process 

(eg.:  A Mem ber Organisat ion m ay or m ay not  require the subm it ter to be a Mem ber) .  The tester 

shall m ake clear what / if any fees will be charged to assess conform ance and the procedures to 

provide it .  

At  least  the following inform at ion should be provided with the request  for a test :  

■ Com pany Nam e  

■ Contact  Details (Nam e, Posit ion, Address, Telephone Num ber, e-m ail)   

■ List  of products or labels to be assessed. 

■ Order Num ber ( if applicable)  

■ Whether the sam ples are to be returned after test ing  

■ Whether products are confident ial (you will need to handle them  so that  visitors to your office, 

cleaners etc. will not  see them )  

To be assessed, a product  (sam ples)  should preferably be subm it ted full and com plete in it s final 

form , which allows extensive test ing in term s of colour, cont rast , locat ion and qualit y. Som et imes it  

is recom m ended to have barcodes in layout  versions, e.g. proofs tested to avoid delays in supply 

and addit ional costs  

The verificat ion/ assessm ent  body m ust  check if all the requested inform at ion about  product  and 

subm it ter was received. I f all of the requested inform at ion has not  been received, the tester will 

contact  the subm it ter to gather all of the necessary inform at ion.  
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4 .3  Exam ple of GS1  Barcode Verificat ion Request   

 

GS1  Barcode Verificat ion Request  Form  

 

Date of Subm ission: …………………………………………………………………………. 

Global Locat ion Num ber or GS1 Com pany Prefix ( if known) :  ………………………………………………………. 

Com pany Nam e…………………………………..……………………………………………….. 

Com pany Address:  …………………………..………………………………………………..  

Contact  Nam e:  …………………………………………………………………………………….. 

Phone Num ber:  ………………………………………………………….………………………..  

Em ail Address:  ………………………………………………………….………………………… 

Urgent  Date Required:  ………………………………………………………………………… 

Total Num ber of sam ples subm it ted:  ______ 

We will be collect ing the sam ples after they have been com pleted:  Yes /  No 

 Note :   All sam ples will be disposed of within 7 days of report  being issued unless specified. 

You will be advised when your products are ready for collect ion. Collect ion m ust  be within two 

weeks of this not ificat ion.  

4 .4  Record requests and sam ple details 

Upon receipt , the details required for the test ing report  should be captured in an appropriate 

system . As a m inim um  this shall include all details required for the com plet ion of the GS1 Barcode 

Verificat ion Report  (Nam e and contact  details of the subm it ter, GTIN, date of receipt )  and ideally 

this can be requested on a ‘GS1 Barcode Verificat ion Request  Form ’. 

The tester shall establish system s and procedures for the ident ificat ion, collect ion, indexing, 

accessing, storage, m aintenance and disposal of docum ents and sam ples provided by the subm it ter. 

The procedures shall define the cont rols needed to prevent  the unintended use of obsolete 

docum ents. The tester shall guarantee the confident ialit y of documents, sam ples or any inform at ion 

provided. 

The m axim um  period to assess conform ity of a product  should be established and not ified to the 

subm it ters. The form  in which the product  is tested should be recorded.  

The following list  indicates the desirabilit y of test ing condit ions for barcodes:    

■ Product  com plete, filled, packaged, ready for m arket  

■ Em pty package 

■ Label only 

■ Model or mock-up of product  in authent ic colours 

■ Artwork in authent ic colours pr inted and supplied by user 

■ Artwork in black and white pr inted and supplied by user 

■ Artwork in authent ic colours pr inted by MO from  im age supplied by user 

■ Artwork in black and white pr inted by MO from  im age supplied by user 

■ MOs m ust  use policies and processes that  aim  to have sam ples sent  to them  in the highest  

condit ion that  circum stances and the nature of the product  allow. 

Where artwork is tested the MO m ust  have protocols to ensure that  testers are aware of the actual 

size at  which the barcode involved will be pr inted.   
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Where only a label is sent  every effort  m ust  be m ade to discover where the barcode will appear on 

the finished product  e.g. artwork, photograph. I f locat ion cannot  be assessed the report  is to 

indicate “not  assessed”  for locat ion. 

The verificat ion/ assessm ent  body m ust  check if all the requested inform at ion about  product  and 

subm it ter was received. 

4 .5  Verify the barcode quality and conform ance 

The barcode shall only be verified using an ISO com pliant  verifier operated by t rained staff. The 

results should be t ransferred to the GS1 Barcode Verificat ion Report . I deally this would be done 

autom at ically by linking the verifier to a database that  enables autom at ic populat ion of required 

data report . 

The tester m ust  set  on the Barcode Qualit y Verifier the appropriate aperture/ light  source if 

necessary ( in m ost  verifiers this is fixed) . The sym bol shall be m easured by at  least  10 ( ten)  scans 

at  different  heights.   

The results of the equipm ent  evaluat ions and the analysis (visual check)  by the tester shall be 

com pared with the applicable Conform ance Clauses for GS1 Barcodes to ensure that  all m andatory 

requirem ents are fulfilled. All relevant  GS1 Conform ance Clauses m ust  be assessed such as:  Height , 

X-dim ension (size) , data encodat ion, pr int  qualit y, sym bol placem ent .  

ISO com pliant  verifiers provide a series of results that  are available to the tester, this docum ent  

provides details on how to interpret  m any of those results. 

4 .5 .1  Overview  of Ver ifying the Barcode 

There are four results that  can occur  when m aking assessm ents of the GS1 Barcode subm it ted for 

test ing, these are:  

■ The barcode m eets the GS1 standards:   GS1 Barcode Verificat ion Report  is m arked PASS 

■ The barcode does not  m eet  the GS1 standards:  GS1 Barcode Verificat ion Report  is m arked FAIL  

with relevant  com m ents 

■ The barcode m eets the GS1 standards:  GS1 Barcode Verificat ion Report  is m arked PASS. 

However, there are som e param eters not  assessed with com m ents at  the relevant  

param eter(s) . Generally this applies to artwork subm it ted for pre-checking prior to pr int ing the 

final barcode 

■ The barcode does not  m eet  the GS1 standards:  GS1 Barcode Verificat ion Report  is m arked FAIL. 

However, has som e param eters not  assessed with com m ents at  the relevant  param eter(s) . 

Generally this applies to artwork subm it ted for pre-checking prior to print ing the final barcode 
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Table 4 - 1  Param eters 

Parameters tested Meets General Specificat ions GS1 Barcode Ver if icat ion Report 

All Yes Pass 

No with comments Fail 

Some Yes with comments Pass 

No with comments Fail 

 I m portant :  A barcode that  fails on m ult iple param eters m ay suffer from  m any different  

problem s m aking it  im possible for the verifier to m ake an accurate analysis of t he problem . I n 

such cases it  is recom m ended to stop the test ing and inform  the subm it ter of the fail and 

point  to generic docum ents on how to pr int  qualit y barcodes. Som e degree of analysis based 

on visual inspect ion will norm ally be possible and the results of this should be given to the 

subm it ter (e.g. blurred bar edges, too sm all, dull background etc.)  

4 .5 .1 .1  Report ing Linear  Sym bol Grade 

The print  qualit y of barcodes m ay vary over the height  of the sym bol. I n part icular localised defects 

and variat ions in sym bol character ist ics m ay occur, result ing in the likelihood of scan reflectance 

profiles from  different  scan paths across the sym bol differ ing significant ly. For this reason it  is 

necessary to assess the overall sym bol qualit y by averaging scan reflectance profile grades from  ten 

scan paths ideally taken in ten equal steps over the ent ire height  of the sym bol. 

Figure 4 - 1  Overall sym bol grade is based on average of at  least  ten scans 

 

The overall sym bol grade is the ar ithm et ic m ean of at  least  10 individual grades expressed to one 

decim al point . I t  m ust  always be reported using the ISO qualit y specificat ion expressed as 

g.g/ aa/ www, where:  

■ g.g is the m inim um  overall sym bol grade to one decim al place (on a 4.0 scale)   

■ aa is a two digit  reference num ber that  approxim ates to the m easuring aperture in thousandths 

of an inch 

■ www is the wavelength of the light  source in nanom et res 

■  The overall sym bol grade is the average of at  least  ten individual scan grades and is the only 

indicator of grade that  should be read when considering whether the barcode has passed or 

failed for ISO grade 

4 .5 .1 .2  Adm inist rat ion of sam ples and records 

MOs conduct ing verificat ion tests shall have defined processes.    

5 4 1 2 3 4 5 6 7 8 9 0 8 >5 4 1 2 3 4 5 6 7 8 9 0 8 >5 4 1 2 3 4 5 6 7 8 9 0 8 >

At least 10 scans per 

symbol for vertical 

redundancy as well  

as for statistical stability 
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4 .5 .1 .3  Conduct ing the test  

4 .5 .1 .3 .1  Exam ine the sam ple to assess 

■ Suitabilit y for test ing (per desirabilit y of test ing above)   

■ Barcode sym bology  

4 .5 .1 .3 .2  Exam ine the sam ple to assess the follow ing param eters against  the re levant  

GS1  specif icat ion/ recom m endat ion 

■ Correct  sym bology choice for the intended scanning environm ent  

■ X-dim ension 

■ Height  

■ Quiet  Zones 

■ Hum an Readable I nterpretat ion (HRI )  

□ All the HRI  data is com pleted 

□ Encoded data m atches the Hum an Readable I nterpretat ion (HRI )  data 

■ Locat ion 

■ GTIN and /  or correct  use of GS1 Applicat ion I dent ifier(s)  and associated data  

4 .5 .1 .3 .3  Ensure that  the verifier ’s input  device ( scanner, scan head)  has the correct  

aperture size  

Table 4 - 2  Verifier aperture sizes and required grades for linear GS1 sym bologies 

Symbology Aperture (m il)  Required Grade (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)  

I TF-14 ≥  0.635mm (0.025 in.)X  20 D(0.5/ 20/ 670) 

I TF-14 <  0.635mm (0.025 in.)X 10 C(1.5/ 10/ 670)  

A verificat ion test  m ust  be perform ed with the light  source and verifier aperture size.  The scanners 

( input  devices scan heads)  on m ost  verifiers have a built - in light  source that  the operator cannot  

adjust  but  where it  can be adjusted it  should be set  to 670 nanom eters + / -  10. 

Aperture size is autom at ically selected by som e verifiers but  where m anual select ion is required 

operators m ust  be careful to ensure that  they perform  tests with the correct  aperture. 

4 .5 .1 .3 .4  Preparat ion for  test ing 

■ Ensure t he verifier is ready for use 

■ Bat ter ies (where used)  charged 

■ Correct  accessories (scanners)  fit ted where appropriate 

■ Set t ings correct  for the test  to be perform ed 

■ Power source available 

■ Work space suitable for handling the sam ples and perform ing the test  
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4 .5 .1 .3 .5  Calibrate the ver ifier  

The verifier should be calibrated by following the m anufacturer’s recom m ended process for 

calibrat ion. Each m anufacturer m ay have a different  process that  needs to be followed based upon 

the specific m odel that  is being used.   

4 .5 .1 .3 .5 .1  I m portance of ca librat ion 

The scan reflectance profile is a plot  of reflectance variat ions across the sym bol, from  which all the 

other calculat ions are m ade. The verifier m ust , therefore, m easure reflectance accurately. I t  is 

ext rem ely im portant  to ensure that  the inst rum ent  is properly calibrated – in other words that  it s 

reflectance m easurem ents are m atched to the known reflectance of the calibrat ion card or test  

sym bol provided by the equipm ent  supplier. Not  only does this ensure correct  grading, but  also 

consistency and repeatable m easurem ent . I nadequate calibrat ion will either prevent  operat ion of the 

inst rum ent , or lead to st range results and varying qualit y grades.   

4 .5 .1 .3 .5 .2  Calibrat ion Frequency 

Verifier m anufacturers always provide calibrat ion inst ruct ions. I t  is absolutely vital that  these 

calibrat ion inst ruct ions are followed. I t  is not  sufficient  only to calibrate the verifier when it  is first  

installed and act ivated. I f m anual calibrat ion is perform ed, it  should be done under the sam e 

environm ental condit ions used for the grading of barcodes under test . For m axim um  consistency, 

regular re-calibrat ion, at  least  as frequent ly as recom m ended by the m anufacturer, is 

recom m ended. Typically re-calibrat ion should occur at  regular intervals in line with the 

m anufacturer’s recom m endat ion, or after a substant ial period of inact ivit y, or whenever there is an 

environm ental change such as light ing condit ions. The verifier m ust  always be recalibrated if the 

scan head, the m easuring aperture, or scan width is changed.  

4 .5 .1 .3 .5 .3  Calibrat ion m ater ials 

Most  m anufacturers provide calibrat ion m aterials that  have accurately specified reflectance 

character ist ics. Care of these m aterials, which m ay be either a test  sym bol or a ceram ic or enam el 

reflectance tablet  is ext rem ely im portant . Packaging and storage of the m aterials m ust  be in 

accordance with the m anufacturer’s inst ruct ions. Prom pt  return of the m aterials, after use, to their  

safe storage area is key to their  cont inued reliabilit y. 

4 .5 .1 .3 .5 .4  Calibrated Conform ance test  

Calibrat ion is appropriate for rout ine verifier use but  periodically a calibrat ion conform ance test  

should be carr ied out .  This will test  whether the verifier is responding correct ly to rout ine 

calibrat ions and therefore producing accurate results. I t  will also reveal any deteriorat ion in the 

calibrat ion m aterials – cards or t iles – that  are used and m ay indicate any operator faults that  affect  

results.  Som e verifier m anufacturers offer annual calibrat ion conform ance test ing on their 

equipm ent  and will take it  back to their  prem ises for the purpose.   Other verifier users m ay need to 

engage their equipment  supplier to do the tests or may do the tests them selves.  

The decision on how to perform  calibrat ion conform ance test ing and how often should be m ade in 

conjunct ion with the equipm ent  supplier. I t  is a very im portant  test  and should not  be overlooked.   

A verifier that  appears to be funct ioning norm ally m ay in fact  produce incorrect  results if it  has not  

been successfully tested for calibrat ion conform ance. 

For those choosing to perform  the tests them selves, GS1 provides Calibrated Conform ance Test  

cards, produced and m easured to a high degree of accuracy, enabling users to check that  the 

readings obtained on their equipm ent  are consistent  and accurate (see F, Use of Calibrated 

Conform ance Standard Test  Card for full details of the test  cards) . 
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Figure 4 - 2  Calibrated Conform ance Standard Test  Card 

 

4 .5 .1 .3 .5 .5  Hand scanned verif iers 

The scan heads containing the opt ical com ponents can be of different  t ypes from  device to device 

but  the operat ing pr inciple is the sam e. The scan head m ust  be m oved m anually across the sym bol 

to generate the scanning act ion.  

With a wand-based verifier, the t ip of the wand should be placed on the area som ewhat  to the left  of 

the sym bol and the wand it self inclined at  an angle of 45°  or so from  the vert ical, or at  the angle 

specified by the supplier. Many of these verifiers have a plast ic guide fixed to the wand to ensure 

that  the angle of inclinat ion is correct  and consistent  from  one scan to another. Ensure t hat  the 

sym bol is lying on a flat  surface -  bum ps or irregular it ies will prevent  a sm ooth scan and lead to 

unpredictable and inaccurate results. The wand should then be passed sm oothly and at  a reasonable 

speed across the sym bol, up to ten t im es, t raversing a different  part  of the sym bol each t im e. 

Learning what  is the best  scanning speed, is a m at ter of pract ice;  if scanned too slowly or too fast , 

the inst rum ent  will sim ply fail to decode the sym bol, or it  m ay prom pt  the user to adjust  the 

scanning speed. 

The sam e technique should be used with a verifier with a m ouse as it s opt ical head. 

Care m ust  be taken to avoid the following problem s:  

■ The scan path exits the top or bot tom  of the sym bol (Figure 4-3) , result ing in m is-scans, or 

short  reads of som e sym bols such as ITF-14. 

Figure 4 - 3  “From  top to bot tom ”  scan  

 

00123456789005 
 

■ The scan path runs too close to the top or bot tom  edge of the sym bol (Figure 4 - 4 ) , giving the 

possible result  of poor m odulat ion values due to interference from  the light  area above or below 

the sym bol. 
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Figure 4 - 4  “Close to the top”  scan 

 

■ I rregular or curved scanning m ot ion (Figure 4-5)–results in accelerat ion or decelerat ion during 

the scan and leads to varying decodabilit y values. 

Figure 4 - 5  “Curved m ot ion”  scan 

 

■ The scan path starts or finishes too close to the sym bol (Figure 4-6) . This frequent ly leads to 

failure to decode or Quiet  Zone failure. I t  is alm ost  always accom panied by excessive 

accelerat ion or decelerat ion through the first  or last  sym bol characters result ing in a low 

decodabilit y grading. 

Figure 4 - 6 :  “Too close start  or finish”  scans 

 

■ Scratching of sym bol surface due to dust  or other contam inat ion of scan head. 

Good scanning pract ices m ust  involve start ing the scan at  a point  where there is a good likelihood 

that  a constant  scanning velocity is achieved as the beam  crosses the Quiet  Zone and then 

m aintaining a constant  velocity as the scanning beam  crosses the ent ire barcode. The scanning 

inst rum ent  m ust  be held (per m anufacturer’s inst ruct ions)  at  the correct  angle while scanning 

across the barcode. Im proper angle or ientat ions are likely to result  in incorrect  scan grades. 

Figure 4 - 7 : can not  900 to sym bol bars and spaces 

 

■ The angle between the scan beam  and the bars and spaces is not  900 

I f the scan beam  is not  horizontally adjusted to the bars and spaces the outcom e of the verificat ion 

is not  representat ive though Quiet  Zones are guarded. 

Problem  Minim isat ion 

■ Use a st raight  edge or sim ilar guide to guide the m ot ion of the scan head. 

0 512345 67890

0 512345 67890

0 512345 67890

0 512345 67890
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■ Keep the scan head and applicable opt ics clean and free of dust . 

■ Whenever possible verify in the final form , but  when im possible, verify flat . 

■ Provide adequate operator t raining. 

■ Em ploy sm ooth scanning act ion. 

■ Calibrate inst rum ent  as recom m ended for aperture and am bient  light . 

■ Use the Calibrated Conform ance Test  Card or the Supplier of the verifier ’s Conform ance m aterial 

(F)  to t rain operators and check due process. 

Substrate opacity 

Technically, through the ISO standard there is a way to test  for the situat ion where the sym bol 

cannot  be graded according to the ISO/ I EC reflectance param eters within ISO/ IEC 15416, when 

m easured in it s final configurat ion, e.g. final filled package. 

I f it  is not  possible to m easure the sym bol in this configurat ion then the effects of show- through of 

high-cont rast  interfer ing pat terns m ay be ignored if when m easured as follows the subst rate opacity 

is 0,85 or greater. I f the opacity is less than 0,85 the sym bol should be m easured when backed by a 

uniform  dark surface the reflectance of which is not  m ore than 5 % . 

The opacity of the subst rate shall be calculated as follows:   

Opacity =  R2 /  R1 

■ Where:  R1 =  Reflectance of a sam ple sheet  of the subst rate backed with a white surface the 

reflectance of which is 89 %  or greater. 

■ R2 =  Reflectance of the sam e sam ple sheet  backed with a black surface of not  m ore than 5 %  

reflectance 

Where a barcode is pr inted on t ransparent  or sem i- t ransparent  m aterial every effort  should be m ade 

to test  a sam ple of the actual product  because of the danger of product  colour showing through and 

affect ing the barcode.  Where this is not  pract ically possible, a m eans to conduct  this m easurem ent  

is to test  the barcode on a sheet  of clear glass raised clear of any other sur face to ensure that  the 

background is sufficient ly dense to reflect  scanner light  adequately. 

4 .5 .1 .3 .5 .6  Autom at ica lly scanned verif iers 

This category includes all verifiers where the scanning act ion is autom at ically perform ed and does 

not  rely on the operator to physically m ove the scan head across the sym bol. The category includes 

CCD ( linear array or cam era-based)  and laser-based verifiers em ploying m otorised opt ical head 

t ransports or a cont rolled raster ing operat ion to sweep the scan beam s down the sym bol. The m ost  

frequent  problem  with this style of verifier has to do with sym bol posit ioning. The scanning beam  

starts outside the Quiet  Zone of the sym bol and crosses the sym bol com pletely. Som e “autom at ic”  

verifiers m ay perform  autom at ic scanning of the horizontal beam  across the barcode, but  require 

m anual posit ioning of the scanning head from  top to bot tom  ( ten scan paths)  of the sym bol for 

individual scans to obtain sym bol grades. Som e autom at ic scanning verifiers can determ ine m odule 

width. This feature is useful for confirm ing adherence to the m odule size ranges specified for the 

various sym bols and applicat ions in the GS1 General Specificat ions. 

Problem  Minim isat ion: 

■ Posit ion the sym bol and the scan path to ensure that  the ent ire inspect ion area is covered. 

■ Keep the scan head and applicable opt ics clean and free of dust . 

■ Whenever possible, verify in the final form , but  when im possible, verify flat . 

■ Provide adequate operator t raining. 

■ Calibrate inst rum ent  for aperture and am bient  light . Be sure to use the proper aperture for the 

sym bol. 

■ Use the Calibrated Conform ance Test  Cards (F)  to t rain operators or the test  card provided by 

supplier of your verifier 
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■ Be sure that  your  calibrat ion card is not  dam aged or too old (per the m anufacturer of the 

calibrat ion card)  choose an appropriate background (black)  when verifying sym bols pr inted on a 

t ransparent  or sem i- t ransparent  subst rate. 

4 .5 .1 .3 .5 .7  Manual test ing 

Verifiers are designed to test  pr int  qualit y, so m anual test ing m ay be required to:  

■ Confirm  that  the correct  GTIN has been allocated to the product  (The MO m ay not  be able to 

confirm  this either)  

■ Confirm  that  the GTIN is being used by a GS1 m em ber 

■ Confirm  that  the GS1 m em ber is not  in arrears of m em bership fees 

■ Confirm  that  the appropriate sym bology has been chosen 

■ Confirm  that  there is a Hum an Readable I nterpretat ion present  

■ Confirm  that  the GTIN in the barcodes is the sam e as the Hum an Readable I nterpretat ion 

■ Confirm  that  the barcode is pr inted within the specified size range – m ost  verifiers will report  

the size and/ or X-dim ension but  the operator m ust  check that  the size is within t he allowable 

range 

■ Measure bar height   

■ Assess correctness of sym bol placem ent  

■ Check for com pliance with any local indust ry or corporate requirement  e.g. a m ajor retailer who 

insists on all I TF-14 sym bols being printed at  100%  

Therefore, the tester needs to m anually check these param eters. 

4 .5 .1 .3 .5 .8  Scanning Environm ent  

Prior to determ ining the report  param eters, the environm ent  or applicat ion standards to which the 

barcode will be tested, needs to be decided. 

4 .5 .1 .3 .5 .9  Determ ine report  param eters 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.  It is 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. 
 

 GS1 

assessed 

I SO assessed Locat ion assessed I nter im 

Report 

 

Art  work*  

 

 

 

N/ A 

 

 

N/ A 

 

 

 

 

I ncomplete 

Sample* *  

 

 

 

 

 

 

N/ A 

 

N/ A 

 

Complete 

Sample* * *  

 

 

 

 

 

 

 

 

N/ A 

 

  *  Art  work is a digital/ graphical reproduct ion of what  is to be produced 

  * *  Com plete sam ple is the final product    

* * *  I ncom plete sam ple is a state less than the final product  
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4 .5 .1 .3 .5 .1 0  Report  param eters  

When a sample is provided for testing, all required parameters need to be tested and the results need 
to be recorded.  A high level review of the parameters is included below; a detailed review of the 
different scenarios that may be faced when these parameters are tested is included in Appendix 5.   

Each param eter contained in the GS1 Barcode Verificat ion Report  should be m easured and reported. 

Som e will be m easured by the verifier and som e will require m anual checking. All param eters are 

im portant  with som e based upon a grading (e.g., Sym bol Cont rast )  and som e a sim ple pass or fail 

(e.g., Quiet  Zones) .  

Unlike the overall sym bol grade the param eters are not  reported as averages of the readings but  

should be reported as the lowest  grade achieved for the individual param eter. This m ay lead to 

individual param eters being reported with a lower individual grade than the overall grade. This is 

often due to a part icular param eter being on the borderline of the grade with som e scans just  below 

and som e above the threshold.  

 I m portant :  The overall sym bol grade is the best  indicator of overall scanning perform ance. 

I ndividual param eter grades are very useful to help determ ine areas for im provem ent . 

A sam ple of the GS1 Barcode Verificat ion Tem plate that  includes a report ing st ructure for the results 

of the m ain param eters is included in Sect ion 5 of the GS1 General Specificat ions.  

4 .5 .1 .3 .5 .1 1  Sym bol St ructure  

I f the barcode cannot  be decoded, this param eter cannot  be validated. I t  is pr im arily used to ensure 

that  the sym bol is st ructured correct ly and m ay also be used to report  faults.  The encodable 

character set  for barcodes is included in the latest  version of the GS1 General Specificat ions;  refer 

to Appendix 5.1 for addit ional scenarios.   

4 .5 .1 .3 .5 .1 2  X- Dim ension 

X-dim ension defines the width of a single m odule in a Barcode. Histor ically, the “m agnificat ion 

factor”  has been used to define the m easurem ent  of EAN/ UPC barcodes. 

4 .5 .1 .3 .5 .1 3  Barcode Height  

The assessed and the required value of the barcode height  for all sym bols is the actual bar height  of 

the sym bol and do not  include the Hum an Readable I nterpretat ion.  The report  should state the 

assessed height  and the required height  for the scanning environm ent (s)  that  the barcode is 

assessed against .  

4 .5 .1 .3 .5 .1 4  Quiet  Zones 

The Quiet  Zones are the solid, light , unobst ructed areas to the left  and r ight  of the barcode.  The 

report  should state the assessed Quiet  Zone m easurem ents and the m inim um  required Quiet  Zone 

m easurem ents, where applicable.  

4 .5 .1 .3 .5 .1 5  Hum an Readable  I nterpretat ion 

This param eter is used to check that  the num ber shown in Hum an Readable I nterpretat ion is the 

sam e as the num ber encoded in the barcode. I f the Hum an Readable I nterpretat ion does not  match 

the encoded data, or there is no Hum an Readable inform at ion, the barcode fails.  Sect ion 4 and 

Sect ion 8 of the GS1 General Specificat ions includes a definit ion of Hum an Readable I nterpretat ion 

(HRI )  and Non-HRI  Text . 

4 .5 .1 .3 .5 .1 6  GS1  Barcode Locat ion 

Barcode locat ion is usually assessed on a product  in it s packaged form . Som et im es artwork m ay be 

sufficient  to reliably indicate where the barcode will be on the com pleted product . There are general 

rules to locat ion which can be found in Sect ion 6 of the GS1 General Specificat ions. Barcode locat ion 

should always be checked for conform ity with these standards. A sam ple of the GS1 Barcode 

Verificat ion Tem plate that  includes Sym bol Locat ion Recom m endat ions is included in Sect ion 5 of 

the GS1 General Specificat ions. 
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4 .5 .1 .3 .5 .1 7  Barcode W idth 

This param eter only applies to GS1-128 and GS1 DataBar Expanded sym bols (all other sym bol t ypes 

use the X-Dim ension to specify m axim um  overall sym bol width) .  

4 .5 .1 .3 .5 .1 8  Checking the GS1  Com pany Prefix  and product  descript ion 

A necessary part  of a GS1 verificat ion test  is a check to see whether the GTIN is valid.  There are 

two aspects to consider. 

First ly the GS1 Com pany Prefix (GCP)  in the GTIN should be exam ined as far as possible to confirm 

■ I t  has been issued by an MO 

■ I t  is being used in this instance by the com pany to which it  was issued 

■ That  com pany is a paid-up current  GS1 m em ber ent it led to cont inue using the GCP 

Any failure to m eet  these three cr iter ia can indicate an im proper use of the GCP and therefore an 

invalid GTIN. 

MOs can carry out  these checks by consult ing as m any of t he following sources as they can access. 

■ Their own m em bership database and records 

■ GEPI R ht tp: / / gepir.gs1.org 

■ The databases and m em ber records of other MOs  

Where an MO tests a barcode containing a GCP that  was issued by any other MO the report  should 

contain a com m ent  to the effect  GS1 (nam e of count ry)  has carr ied out  all reasonable tests on the 

validit y of this GTI N but  cannot  at test  to the accuracy of any foreign records that  m ay have been 

consulted.   I n this way the MO protects it self from  the legal consequences of any errors in another 

MO’s records or on GEPIR. 

The second part  of the validit y check is a check to ensure that  the GTIN has not  been used on 

another product  (according to the GTIN Allocat ion Rules for the product  being tested) .  This is only 

possible if the MO has a record of previous uses of the GTIN. 

To create such a record MOs should record the descript ion of each product  whose barcodes they test  

so that  a database is built  up over t im e and the sam ples sent  for test ing can be checked against  it .   

Verificat ion tests should include a check against  this database to ensure that  if the MO has seen the 

GTIN before it  was assigned to the sam e product .   I f there has been a change t hat  indicates a 

breach of the GTIN Allocat ion Rules then the newer GTIN is invalid.    

Where possible all GS1 Ident ificat ion Keys (e.g. GTIN, GLN, SSCC, GRAI , GIAI , GDTI , GSRN, etc.)  

should be checked for validit y.    Whether this is possible will depend on the am ount  of detail in the 

MO’s m em bership database.   I f a barcode containing a GS1 Ident ificat ion Key that  cannot  be 

verified is tested the report  should contain a com m ent  to the effect  GS1 (nam e of count ry)  is unable 

to verify the validit y of this GS1 Ident ificat ion Key. 

 Note :  I t  is the user’s responsibilit y to ensure correct  GTIN allocat ion. Norm al verificat ion 

services using GEPIR can only confirm  the validit y of the GS1 Com pany Prefix. 

4 .5 .1 .3 .5 .1 9  Data  St ructure  

The prim e use of this param eter is to report  faults when using GS1 data param eters in GS1-128 or 

GS1 DataBar Expanded. 

4 .5 .1 .3 .5 .2 0  GS1  Barcode Locat ion 

Barcode locat ion is usually assessed on a product  in it s com plete sam ple.  Som et imes artwork m ay 

be sufficient  to reliably indicate where the barcode will be on the com pleted sample.  There are 

general rules to locat ion which can be found in Sect ion 6 of the GS1 General Specificat ions.  Barcode 

locat ion should always be checked for conform ity with the GS1 standards.  A sam ple of the GS1 

Barcode Verificat ion Tem plate that  includes sym bol locat ion recom m endat ions is included in Sect ion 

5 of the GS1 General Specificat ions. 
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4 .5 .1 .3 .5 .2 1  Overall I SO Grade 

The overall sym bol grade should always be reported using the I SO qualit y specificat ion expressed as 

g.g/ aa/ www, where:  

■ g.g is the m inim um  overall sym bol grade to one decim al place (on a 4.0 scale)   

■ aa is the effect ive m easuring aperture in thousandths of an inch 

■ www is the wavelength of the light  source in nanom et res 

 I m portant :   The overall sym bol grade is the average of at  least  ten individual scan grades 

and is the only indicator of grade that  should be read when considering whether the barcode 

has passed or failed for ISO grade. 

 Note :  This param eter is ident ical to 4.5.1.1 Report ing Linear Sym bol Grade 

4 .5 .1 .3 .5 .2 2  Decode 

Decode is a PASS or FAIL param eter.  Decode uses a set  of rules/ steps for decoding a sym bol 

defined in the sym bology specificat ion -  to the elem ents "seen"  in the scan reflectance profile. I f the 

barcode can be decoded the param eter is given a pass (4) , if it  can’t  be decoded it  is given a fail 

(0) . This param eter also assesses whether or not  the correct  num ber of elem ents cross the global 

threshold. I f the correct  num ber are found, a pass (4)  is given, if not  then a global threshold failure 

has occurred and the param eter receives a fail (0)  grade. Note that  in the ANSI  standards this last  

case is graded separately as an "edge determ inat ion" failure, although the final effect  on the profile 

grade is the sam e.   

4 .5 .1 .3 .5 .2 3  Sym bol Contrast  

The Sym bol Cont rast  is the difference between the highest  and the lowest  reflectance values in the 

profile. The m axim um  reflectance (Rm ax)  will occur in a space or a Quiet  Zone. The m inim um  value 

(Rm in)  will always be in a bar. The im portance of this param eter is that  the higher the Sym bol 

Cont rast , the m ore easily dist inguishable from  each other the bars and spaces will be. Sym bol 

Cont rast  of 70%  or higher is graded 4, while Sym bol Cont rast  below 20%  is grade 0. 

The form ula for calculat ing this m easure is Sym bol Cont rast  =  Max Reflectance – Minim um  

Reflectance (Rm ax – Rmin)  (m ost  barcode verifiers calculate these values as part  of their  output ) . 

Symbol Contrast  Result  Symbol Contrast  I SO Grade 

> =  70%  4 

> =  55%  3 

> =  40%  2 

> =  20%  1 

<  20%  0 

4 .5 .1 .3 .5 .2 4  Minim um  Reflectance 

Minim um  Reflectance is a PASS or FAIL param eter.  I t  is assigned grades 4 or 0. I n this assessm ent  

the reflectance value for at  least  one bar m ust  be half or less than the highest  reflectance value for 

a space (Rm in m ust  always be no higher than half of Rm ax) . This is because, for a given level of 

Sym bol Cont rast , m any scanners have greater difficult y dist inguishing relat ively light  bars against  a 

high- reflectance background than they do darker bars against  a relat ively low reflectance 

background. This will tend only to affect  sym bols with grade 2 or 1 Sym bol Cont rast , where the 

value of Rm ax is in the upper part  of it s range. The sym bol shown in Figure 9 below, pr inted in light  

brown on a white background (which appears to give good visual cont rast )  yielded a scan 

reflectance profile (Figure 9)  which failed on this cr iter ion. Rm ax was 83% , so that  Rmin should have 

been 41.5%  or less;  the actual Rm in was 43% . 

For exam ple if the highest  reflectance value is 80% , then at  least  one bar m ust  register a 

reflectance value of 40%  or less. The form ula for calculat ing this is:    
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■ Reflectance Min<  Reflectance Max/ 2  =   4 

■ Reflectance Min >  Reflectance Max/ 2  =   0 

Figure 4 - 8  sym bol with failing m inim um  reflectance and associated Scan Reflectance Profile showing failure 

to m eet  Rm in cr iter ion 

 

 

4 .5 .1 .3 .5 .2 5  Minim um  Edge Contrast  

Minim um  Edge Cont rast  is a PASS or FAIL param eter.  The param eter m ay be reported as PASS or 

FAIL. This is the m easure of the cont rast  between adjacent  bars & spaces. The reflectance value of 

the bar is deducted from  the reflectance value of the space. I f any of these m easurem ents is less 

than 15% , this param eter fails.  

Edge Cont rast  is calculated according to the following form ula:  

Edge Cont rast  (m in)  =  Space Reflectance (m in)  -  Bar Reflectance (m ax)  of the worst  pair 

> = 15%  =  4 

<  15%  =  0 

4 .5 .1 .3 .5 .2 6  Modulat ion 

Modulat ion is a m easure of Edge Cont rast  as a proport ion of Sym bol Cont rast . The closer the edge 

cont rast  is to the overall sym bol cont rast  the bet ter as this im plies that  overall the differences 

between the bar and space reflectance’s is consistent . A low Edge Cont rast  value carr ies a greater 

r isk of causing poor reading results when Sym bol Cont rast  is high than the sam e Edge Cont rast  

value has when Sym bol Cont rast  is low. The form ula for assessing this is Edge Cont rast  

(m in) / Sym bol Cont rast . 

Edge Contrast  (m in)  /  

Symbol Contrast  

Modulat ion I SO Grade 

> = 0.70 4 

> = 0.60 3 

> = 0.50 2 

> = 0.40 1 

< 0.30 0 
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4 .5 .1 .3 .5 .2 7  Defects 

Spots of ink in the Quiet  Zones or spaces, or light  areas in the bars, will cause a r ipple in the scan 

reflectance profile at  the point  where the scan path crosses them . This is referred to in the profile 

analysis as Elem ent  Reflectance Non-Uniform ity (ERN) . I n the profile of a space, they show as a 

valley;  in that  of a bar,  they show as a peak. I f this peak or valley approaches the threshold 

between light  and dark, the r isk of the elem ent  being seen as m ore than one, and of the scan failing 

to decode, increases.  

As already indicated, the use of the correct  m easuring aperture ensures that  the effect  of defects is 

not  exaggerated or underrated. The defect  param eter m easures the relat ionship of the depth of the 

highest  peak or deepest  valley to Sym bol Cont rast  ( the form ula is Elem ent  Reflectance Non-

Uniform ity (ERN) / Sym bol Cont rast ) . 

4 .5 .1 .3 .5 .2 8  Decodabilit y 

Decodabilit y is a test  in which the verifier exam ines each character in the barcode for correctness of 

the widths of the bars and spaces.  The m ore correct  these dim ensions are relat ive to each other, 

the m ore the character looks as it  should so, the m ore easily decodable it  is.  The decodabilit y is 

reported as a percentage that  indicates the m argin that  rem ains before a decoding error will occur. 

Element  Reflectance Non-Uniform ity /  Symbol 

Contrast 

Decodability I SO Grade 

> =  0.62 4 

> =  0.50 3 

> =  0.37 2 

> =  0.25 1 

<   0.25 0 

4 .6  I ssue Reports of Quality and Conform ance Verificat ion 

GS1 Barcode Verificat ion Tem plate as detailed in the GS1 General Specificat ions should be issued 

highlight ing all relevant  aspects of the analysis, including GS1 Conform ance Clause fulfilm ent ;  see 

Sect ion 5.5 of the GS1 General Specificat ions. 

The GS1 Barcode Qualit y Verificat ion Report  m ust  be ident ified and safeguarded for at  least  two 

years. 

4 .6 .1  W rit ing the report  

Reports could be presented in the recom m ended GS1 form at  and com pleted as follows using results 

t ranscribed from  the test  results in order to ensure that  all required param eters are recorded;  

■ Nam e:  enter the nam e of the party request ing the test  and to whom  the report  will be sent  

■ I ssue date:  enter the date of the test  

■ Address, town etc.:  of the party request ing the test  and to whom  the report  will be sent   

■ Product  descript ion:  enter brand, nam e, variant  of the product  ident ified by the tested barcode 

■ Type of barcode:  nam e the sym bology 

■ Num ber of barcodes on product :  state the num ber of barcodes present  

■ Om ni direct ional…etc.:  select  “Approved”  or “Not  Approved”  or “Not  Assessed”  as appropriate to 

indicate whether the barcode m eets all of the GS1 requirem ents for scanning in an 

om nidirect ional environm ent  and achieved an I SO  Sym bol Grade of 1.5/ 06/ 670 or higher on 

the verificat ion test . 

■ General dist r ibut ion…etc.:  select  “Approved”  or “Not  Approved”  or “Not  Assessed”  as appropriate 

to indicate whether the barcode m eets all of the GS1 requirem ents for autom ated scanning 

environm ents and achieved the required ISO Sym bol Grade on the verificat ion test .  
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■ GS1 Logist ic Label…etc.:  select  “Approved”  or “Not  Approved”  or “Not  Assessed”  as appropriate 

to indicate whether the barcode m eets all of the GS1 requirem ents for GS1-128 Barcodes 

containing Serial Shipping Container Codes and achieved an ISO  Sym bol Grade of 1.5/ 10/ 670 

or higher on the verificat ion test . 

■ Business Crit ical Com m ents:  Any “Not  Approved”  or “Not  Assessed”  result  m ust  be explained 

here, including suggest ions on how to rem edy the fault  disclosed by the result . 

■ Technical Analysis of Sym bol (17 parameters) :   

■ against  each param eter insert  the observed m easurem ent  or grade in the “Assessed”  or 

“Grade…” colum n as appropriate 

■ enter the required m inim um  dim ension or ISO Grade in the ‘Required”  colum n 

■ insert   “  “or  “X”  in the “Within Standard Range”  colum n indicat ing whether the 

assessed/ grade result  is ( )  or is not  (X)  within t he allowable range. 

 Note :  Addit ional Tests (used only when GS1-128 Barcodes containing addit ional data to the 

SSCC have been tested, to report  the ISO Sym bol Grade of each addit ional sym bol) :  enter 

the ISO Sym bol Grade of each row of barcode in the corresponding “ ISO Sym bol Grade”  

colum n.  Add “Pass”  “Fail”  or “Not  Assessed”  as appropriate in the “General Com m ent ”  

colum n.  Where no addit ional barcodes are present  the “Addit ional Tests”  sect ion shall be left  

blank. 

This sect ion should be reviewed in co-ordinat ion with the GS1  General Specificat ions to 

ensure that  the latest  version of the GS1 Verificat ion Tem plate is used. 

4 .7  Publish the Conform ance Assessm ent  Results 

I f verificat ion is perform ed for the purpose of conform ance cert ificat ion, it  is recom m ended to 

establish procedures to publish for the general public that  the determ ined product  was assessed and 

declared in conform ance with GS1 standards.  Expiry periods m ay apply depending on the policies 

and procedures of the test ing organisat ion.  

4 .8  Send Reports, Sam ples ( I f Applicable)  

The test ing organisat ion shall m ake clear the policy to return sam ples and docum ents. 

The reports can be sent  to the person or ent it y who requested the test ing service. Once all 

inform at ion on the tested sym bol has been collected ( from  the local database, verifier and any 

visual checks)  the GS1 Barcode Verificat ion Report  should be fully populated and dispatched. 

I t  is recom m ended to keep a log of all verificat ion reports issued for future reference. 

 I m portant :  I t  is recom m ended to issue the report  with a validit y of one year. 

4 .9  Follow  Up 

A follow up procedure is recom m ended. Before the test  results expire, the test ing organisat ion 

should contact  the GS1 Com pany Prefix licensee to ask for new sam ples for assessm ent . 

5  Conform ance Clauses 

5 .1  Measures and Tolerances 

All m easurem ent  devices, such as Barcode Qualit y Verifiers, rulers and callipers, shall be calibrated 

appropriately as recom m ended by the m anufacturer.  Due to the fact  that  verifiers m easure very 

precisely and the test  is taken over a num ber of different  scans each test  will produce slight ly 

different  results.   I n a well- form ed barcode these differences will not  m at ter because each result  
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will be clearly a pass and in a poor barcode they should always be clearly a fail.   I f results are 

m arginal so that  the sam e barcodes pass som e tests and fail others, the test ing organisat ion should 

ident ify the param eters responsible for the poor or m arginal results.  The test ing organisat ion 

should recom m end im provem ents that  will provide the barcode with a passing grade. 

5 .2  How  to Use it? 

The conform ance clauses for GS1 Barcodes are described below as pass cr iter ia, which represent  the 

m inim um  requirem ents necessary to guarantee correct  barcode scanning and excellent  

perform ance. They contain the references to the sect ions in the standards from  which they are 

derived to t race back to the specificat ion. 

The clauses are classified as Mandatory (M)  and Recom m ended (R) . Mandatory clauses are 

described as the m inim um  requirem ents needed to be in conform ance with the standard. 

Recom m ended clauses could be followed to im prove perform ance, but  are not  m andatory. They can 

also be defined as best  pract ices and m arket  recom mendat ions. 

Conform ance clauses are organised into five m ain groups as described below:  

■ ISO Param eters of Qualit y – This group of clauses describes all ISO param eters of qualit y used 

to m easure the barcode  

■ based on ISO/ IEC 15416: 2000 standard. (GS1 General Specificat ions Sect ion 5 & ISO/ I EC 

15416)  

■ Sym bol St ructure – This group of clauses describes the requirem ents about  the sym bol 

st ructure, such as X-dim ension, quiet  zones, sym bol height , etc. (GS1 General Specificat ions 

Sect ions 2, 5)  

■ Data Content  and Form at  – The data content  represented in a barcode  

■ shall be tested, as well as the Applicat ion I dent ifier (AI )  com binat ion if applicable, to m ake sure 

that  content , GS1 Ident ificat ion Key and AI  form at  and com binat ion are correct  and represented 

in an appropriate sym bology. (GS1  General Specificat ions Sect ions 1, 2, 3, 4, 5)  

■ Barcode Applicat ions – This group of clauses is defined to ensure that  the barcode tested fulfils 

the GS1 Data Standard applicat ion rules. (GS1  General Specificat ions Sect ion 1, 2)  

■ Sym bol Placem ent  – Sym bol placement  is cr it ical to successful scanning. This group of clauses 

defines m andatory and recom m ended sym bol placement . Only placem ents that  affect  the 

perform ance of the barcode should result  in a failure. (see GS1  General Specificat ions 

Sect ion 6)  

Based on these conform ance clauses, users can perform  a barcode qualit y verificat ion process and 

ident ify if the m inim um  requirem ents are m et  to claim  conform ance. 

To be considered “ in conform ance with GS1 Standards”  the barcode tested shall fulfil all the 

Mandatory Conform ance Clauses applicable. 

A process m ust  be pre-determ ined when m ult iple barcodes appear on a single product , one to 

ident ify the pr im ary GS1 I dent ificat ion Key and others for at t r ibutes or if the sam e GS1 

Ident ificat ion Key is represented in m ult iple barcodes on a sam ple. 

I f m ult iple barcodes are encountered, a decision m ust  be m ade as to whether the ‘best  exam ple’ is 

reported or m ult iple reports are provided for each barcode on a single product . 
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A Dealing w ith sym bols w ith borderline grades 

One area of confusion in t he verificat ion of barcodes involves the sim ple com parison of test  results, 

part icular ly the overall “grades” . I t  is not  uncom m on for t rading partners to have occasion to 

disagree over whether a sym bol being tested is, say, a “1.7”  (a Pass)  or a “1.4”  (a Fail) .  Many 

t im es such disagreem ents, without  a further understanding of the results, are an indicat ion of an 

overall m isunderstanding of the ISO/ IEC process for test ing barcodes. 

One of the foundat ions of the overall test ing process found in ISO/ I EC 15416 is how a sym bol being 

tested is graded. That  process, of having a “Sym bol Grade”  derived from  the m athem at ical average 

of m ult iple “Scan Grades” ,  is fundam ental to determ ining the overall opt ical pr int  qualit y of a 

barcode. Too m any t im es when a disagreem ent , such as noted above, is found it  is due to the fact  

that  this process either has not  been followed and individual “Scan Grades”  are being com pared 

instead of the overall, averaged, “Sym bol Grade” , or that  the process is not  totally understood. 

When individual Scan Grades are com pared, variability of those scan grades can be com m on due to 

a com binat ion of one or m ore of the following:  

■ Variat ions inherent  in the qualit y of different  areas of the barcode  

■ Variabilit y int roduced in the m easurem ent  process by the operator of the verifier being used 

■ Variances that  are part  of and within the operat ional tolerances of the verifier 

For the sake of an exam ple, let ’s assum e we have two operators. Each operator finds out  that  

sym bol m easured fails due to decodabilit y. They enter decodabilit y data in a table to compare 

individual scan grades. Sum m ary results are in the figure below:  

 Figure A- 1  Exam ple Decodabilit y results from  Operator A and Operator B 

 

 

I f you com pare the Scan Grade from  Operator A’s Scan # 2 to that  of Operator B’s Scan # 2, you 

would believe that  there is a wide variat ion between the test  results for the two sym bols (a Grade 

“3.0”  versus a “0” ) .   But  if you then look at  the com parison of the resultant  and final Sym bol Grades 

you will see that  the overall grade and qualit y of the sym bol being tested is quite close from  

operator test  to operator test .  I n fact  in this exam ple the qualitat ive difference between 2.3 and 2.4 

is vir tually zero, with the result  that  the Sym bol receives an alm ost  ident ical grade (2.3 vs. 2.4)  in 

both tests from  both operators. 

The "coarseness"  of the grading system  is seen in the Scan Grades as com pared to the "granular it y"  

and greater precision (as well as greater inform at ional value)  of the Sym bol Grade as seen in the 

num eric system  of report ing the overall grade based on a 10-scan average.  

Of course, a further com plicat ion to this process arises when the “borderline”  that  the grades span is 

the sam e as the one that  determ ines overall acceptance or reject ion of the sym bol in quest ion. I n 

cases such as this,  the part ies involved should take the t im e and effort  to pause, further invest igate 

Value

Scan

Grade Value

Scan

Grade

Scan #1 0.50 B or 3 0.52 B or 3

Scan #2 0.50 B or 3 0.24 F or 0

Scan #3 0.49 C or 2 0.51 B or 3

Scan #4 0.52 B or 3 0.54 B or 3

Scan #5 0.40 C or 2 0.38 C or 2

Scan #6 0.39 C or 2 0.42 C or 2

Scan #7 0.48 C or 2 0.50 B or 3

Scan #8 0.36 D or 1 0.45 C or 2

Scan #9 0.52 B or 3 0.49 C or 2

Scan #10 0.56 B or 3 0.54 B or 3

2.4 2.3

 

Decodability Results

ISO Numeric

Symbol Grade

Operator A Operator B
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the param eters that  are the lim it ing factors in their  scans and determ ine specifically what  the 

deficient  areas of the sym bol are and finally how they can be im proved.   

 I m portant :  With this effort  the grades, regardless of what  side of the “borderline”  they start  

out  on, will m ove away from  that  line to a higher, m ore secure level of qualit y thus 

elim inat ing the area of content ion. 

I n the end by using and fully understanding the proper and com plete grading process as described 

in ISO/ IEC 15416 users will be rewarded with a bet ter picture of the qualit y of their  sym bol and the 

knowledge of how to increase that  qualit y thus result ing in greater scanning efficiency. 
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B Special Points of At tent ion 

B.1 .1  Checklist 

The im portant  points to include in the process are:  

■ calibrat ing, cleaning and updat ing of verifiers 

■ use verifier only for those barcodes it  is intend to verify (e.g., m any verifiers are not  intended to 

check DPM sym bols)   

■ m ult iple test ing in case the verifier has a laser diode 

■ r ight  placement  of the sym bol  

B.1 .2  Frequently Asked Questions 

Many quest ions can be answered when referr ing to The Laym an's Guide to ANSI , CEN and ISO/ IEC 

Linear Barcode Print  Quality Docum ents that  has been published by AIM, inc and can be found via 

the link:   

ht tps: / / www.aim global.org/ estore/ ProductDetails.aspx?product ID= 288 

 

See www.gs1.org/ helpdesk for m ore Frequent ly Asked Quest ions. 

 

 

http://www.gs1.org/helpdesk
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C Reference m aterials 

I n addit ion to the above procedures and guidelines, it  is advisable to keep a library of reference 

m aterials and docum ents useful in the verificat ion process. This reference library should include 

copies of the following:  

■ GS1 Calibrated Conform ance Test  Cards (as needed) 

■ GS1 General Specificat ions ( latest  version, see www.gs1.org)  

■ The AIM Laym an's Guide to ANSI , CEN and I SO Barcode Print  Qualit y 

(ht tp: / / www.aim global.org/ )  

■ GS1 Educat ion:  Barcode Qualit y eLearning m odule:    

(ht tp: / / learn.gs1.org/ portal3/ index.asp)  

The following reference m aterial will be useful to a m ore sophist icated service:  

■ ISO/ IEC 15416 Inform at ion technology — Autom at ic ident ificat ion and data capture techniques 

— Barcode print  qualit y test  specificat ion — Linear sym bols 

■ ISO/ IEC 15417 Inform at ion technology — Autom at ic ident ificat ion and data capture techniques 

— Barcode sym bology specificat ion — Code 128 

■ ISO/ IEC 15419 Inform at ion technology — Autom at ic ident ificat ion and data capture techniques 

— Barcode digital im aging and print ing perform ance test ing 

■ ISO/ IEC 15420 Inform at ion technology — Autom at ic ident ificat ion and data capture techniques 

— Barcode sym bology specificat ion — EAN/ UPC  

■ ISO/ IEC 15421 Inform at ion technology — Autom at ic ident ificat ion and data capture techniques 

— Barcode m aster test  specificat ions 

■ ISO/ IEC 15426-1 I nform at ion technology — Autom at ic ident ificat ion and data capture 

techniques — Barcode verifier conform ance specificat ions — Part  1:  Linear sym bols 

■ ISO/ IEC 16390 Inform at ion technology — Autom at ic ident ificat ion and data capture techniques 

— Barcode sym bology specificat ions — I nter leaved 2 of 5 

■ ISO/ IEC 24724 Inform at ion technology. Autom at ic ident ificat ion and data capture techniques. 

GS1 DataBar barcode sym bology specificat ion 

■ PANTONE form ula guide -  coated/ uncoated 

(ht tp: / / www.pantone.com / pages/ pantone/ colourfinder.aspx)  

■ Flexographic Im age Reproduct ion Specificat ions and Tolerances (FIRST)  Book – Flexograhic 

Technical Associat ion (ht tp: / / www.ftastore.com / )  

http://www.gs1.org/
http://www.aimglobal.org/
http://www.ftastore.com/
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D Using t radit ional m easurem ents as part  of quality 

D.1 .1  Print Contrast Signal and tolerances 

Tradit ional m easurem ent  has one m ajor advantage for process cont rol purposes, since it  provides a 

m easure of elem ent  widths relat ive to the ideal, which can be used for correct ing for bar width gain 

or loss. But  bar width deviat ions, especially system at ic across a sym bol, do not  necessarily correlate 

well with scanning perform ance, due part ly to the edge to sim ilar edge decoding of the m odular 

sym bologies and part ly to the tolerant  algorithm s used in m any scanners. 

The t radit ional dim ensional " tolerances" -  though they were never defined as such in the earlier 

specificat ions -  were based on arbit rary assum pt ions and are not  direct ly proport ional to the X-

dim ension of the sym bol for EAN/ UPC Sym bology. 

Cont rast  m easurem ents based on Print  Cont rast  Signal (PCS)  bear a com plex relat ionship to those 

based on Sym bol Cont rast . I f the light  and dark reflectance values (RL and RD respect ively)  on which 

the PCS calculat ion m ethod was based were the sam e as Rm ax and Rm in, then a fair ly sim ple 

m athem at ical relat ionship would exist . But  since the m easurem ent  points for RL and RD in a PCS 

calculat ion m ay well differ great ly from  one verifier to another, it  would be r isky to place m uch 

reliance on ext rapolat ing a Sym bol Cont rast  value from  a PCS value. 

A furt her com plicat ion is that  the m inim um  PCS for an EAN/ UPC Sym bol varies, depending on the 

background reflectance value, while for other sym bologies it  is a single value (usually 75% ) . 

However, a few broad conclusions can be drawn, assum ing the background reflectance is taken as 

equivalent  to Rm ax and the bar reflectance as equivalent  to Rmin:  

■ A sym bol m eet ing the t radit ional m inim um  PCS requirem ents will not  fail (Grade 0)  for  Sym bol 

Cont rast  provided it s background reflectance is greater than 30% . 

■ For EAN/ UPC Sym bols, the m inim um  PCS values t radit ionally specified corresponded to a Grade 

2 Sym bol Cont rast  for background reflectance (Rm ax)  of approx. 50%  or higher,  but  to only Grade 

1 Sym bol Cont rast  for m aterials with a lower Rm ax. I n other words, the current  m inim um  qualit y 

grade specified of 1.5 excludes a sm all num ber of sym bols on lower background reflectance 

m aterials which j ust  m eet  the old m inim um  PCS requirem ent . 

■ For ITF-14 Sym bols pr inted on corrugate, where the m inim um  grade for  acceptabilit y is 

0.5/ 20/ 670;  vir tually all sym bols m eet ing the t radit ional PCS 75%  m inim um  would also m eet  this 

grade requirement . 

D.1 .2  Scan reflective profile (traditional measurements) 

As has already been stated, the pr im ary advantage of the scan reflectance profile assessm ent  over 

the t radit ional elem ent  width/ PCS m easurem ent  is that  it  provides a far bet ter indicat ion of how well 

a sym bol is likely to perform  when read under typical applicat ion condit ions. But  where it  falls down 

is that  it  is difficult  to deduce from  the scan reflectance profile grading what  specific correct ive 

act ion needs to be taken to im prove qualit y grades, in term s of aspects that  the sym bol producer 

can easily cont rol. Scan reflectance profile grading on it s own is of lit t le help for process cont rol 

purposes. 

Direct  m easurem ent  of bar width gain or loss, is one of the m ost  useful process cont rol tools since it  

provides the sym bol producer with an easily understandable and quant ifiable measurem ent . 
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E Grade thresholds for scan reflectance param eters 

Scan Reflectance Profile, with key m easurem ents indicated, and grade thresholds for each 

param eter:  

 

 

Linear Sym bols:  
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-

-

-
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F Use of Calibrated Conform ance Standard Test  Card 

( CCSTC)  

The Calibrated Conform ance Standard Test  Cards are produced to an ext rem ely high degree of 

accuracy.  

The Calibrated Conform ance Standard Test  Cards assist  in determ ining if an ISO/ IEC 15426-1 based 

barcode verifier is operat ing within the m anufacturer’s published operat ing tolerances. Addit ionally, 

the Calibrated Conform ance Standard Test  Card can also funct ion as a guide or t raining tool in the 

proper operat ion of the verifier to assure that  the verifier/ user com binat ion is providing accurate 

and repeatable verificat ion results as published by the m anufacturers. 

Procedures For “Calibrated Conform ance Standard Test  Card”  Use:  

The following tests should be perform ed on a regular basis. The frequency of this test ing should 

adhere to your standard internal qualit y procedures for qualit y cont rol equipm ent  calibrat ion /  

correlat ion test ing. I f such procedures do not  exist , contact  the m anufacturer of your verifier for it s 

recom m endat ion. At  the m inim um , these procedures should be perform ed any t im e there is a 

concern for the operat ing condit ion of your verifier or the results gathered by a part icular operator, 

at  a m inim um  every six m onths. 

Follow the m anufacturer’s recom m ended procedure for set  up, program m ing, norm al operat ional 

calibrat ion and use of the verifier pr ior to perform ing any tests. 

I t  is im portant  to note that  im proper use of the verifier through incorrect  set  up and/ or calibrat ion 

can cause m isleading results. Do not  use a calibrat ion card that  is old, discoloured or scratched. I t  is 

im perat ive that  the operator follows the m anufacturer’s procedures for calibrat ion of the verifier. 

Calibrat ion at  a frequency greater than recom m ended m ay assure higher accuracy and repeatabilit y.  

Care should be taken in the select ion of the locat ion where verificat ion is perform ed. The operator 

should be aware of unusual am bient  light  condit ions that  m ay affect  readings, such as uneven 

light ing. Addit ionally, the above m ent ioned calibrat ion of the device should be perform ed under the 

sam e am bient  light ing condit ions as those where the test ing will be perform ed.  

Operator proficiency can influence the results. Operators m ust  be t rained in consistent  operat ion 

and care should be taken in all test ing situat ions. Barcode verificat ion should be approached the 

sam e as any other qualit y cont rol or qualit y m onitor ing funct ion. Pract ise using the m anufacturer’s 

procedure to obtain the proper com binat ion of cont rol, technique and verifier/ operator “ interface” . 

The goal is to obtain consistency of technique when verifying the barcode. 

At  least  ten individual scans of the CCSTC should be taken and the results for each param eter 

noted.  The ten scan grades for each param eter should then be added and averaged.  The ten (10)  

scan average value for each of the qualit y param eters under test  should m atch the recorded value 

on the Test  Card taking into account  the verifier m anufacturer’s published specificat ions and 

tolerances. 

I f the test  results agree with the recorded value on the card, within the tolerance range of the 

m anufacturer,  then the verifier/ user com binat ion is considered acceptable and operat ing properly. I f 

the results do not  yield the correct  value (again, taking into account  the m anufacturer’s published 

tolerances) , then the test  should be repeated. I f, after repeat ing the test , the results st ill do not  fall 

within the m anufacturer’s stated tolerances then verifier or operator m ust  be considered suspect . I f 

you are assured that  the operator ’s technique is consistent  and cont rolled and the above test  results 

are st ill not  within the allowable range, you should contact  the m anufacturer of the equipm ent  for 

resolut ion ( repair, factory adjustm ent  or recalibrat ion, etc.) .  
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 Figure F- 1  :  Calibrated Conform ance Standard Test  Cards 
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G The process of sym bol generat ion 

1. Generat ing the I nput  Data  

■ Sym bol generat ion 

■ Developing the Master Film   

■ Direct  Print ing  

■ Further Processing, Film  Developing ( for t radit ional pr int ing technologies)  

■ Film  edit ing 

■ Plate developing (Print ing plate)  

■ Proof pr int ing 

■ Print ing 

■ Qualit y cont rol after print ing 

■ Im pression ( repeated print ing)  (Steps 4-8, 5-8, 6-8)  

 

 

 

Symbols in 
electronic 
format (jpg, 
tiff, pdf, etc.) 
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H 
GS1  Barcode Verificat ion Tem plate 

I nt roduct ion 

The GS1 Barcode Verificat ion Tem plates were developed in co-operat ion with retailers, 

m anufacturers, logist ic providers and equipm ent  providers to ensure a com m on report ing approach 

on a global level. They help ensure consistency regardless of where and by whom  the symbols are 

tested thus rem oving the cost ly and inefficient  requirem ents for m ult iple test ing of ident ical sym bols 

and reducing the cost  of com pliant  equipm ent .  
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These tem plates do not  int roduce any requirem ents in and of them selves. The sole aim  is to provide 

a com m on report ing form at  to m easure com pliance with the num bering and barcoding standards of 

GS1 laid down elsewhere in the GS1 General Specificat ions. 

The tem plates are m aintained within the GS1 General Specificat ions.  I n order to have the latest  

version of the tem plate, refer to the latest  version of the GS1 General Specificat ions. 

Background 

GS1 has developed these verificat ion tem plates on the basis of I SO/ I EC 15416 Inform at ion 

technology – Autom at ic ident ificat ion and data capture techniques, Barcode Print  Qualit y Test  

Specificat ions for Linear Sym bols and ISO/ IEC 15415 I nform at ion technology – Autom at ic 

ident ificat ion and data capture techniques – Barcode print  qualit y test  specificat ion – Two 

dim ensional sym bols.  This not  only allows for assessing the qualit y of pr inted barcodes but  also 

checks against  other key aspects of the GS1 System  (sym bol locat ion, fit - for purposes, data 

integrit y, etc.) .  

A GS1 init iated Verifier Conform ance Test ing Project  was conducted because of concerns expressed 

that  different  verifiers or verificat ion services were unable to perform  consistent ly. The percept ion 

was that  different  verifiers gave substant ially different  results when m easuring the sam e sym bol. A 

precisely defined test  program m e was perform ed under the auspices of GS1 and concluded that :  

■ All verifiers tested (each one ISO com pliant )  dem onst rated the capabilit y of consistent  

perform ance. 

■ Operators of verifiers require proper t raining and inst rum ents require regular calibrat ion in 

accordance with m anufacturer recom m endat ions. 

■ Most  verifiers tested were capable of conform ing to GS1 requirem ents 

I t  is therefore im portant  to st ress the need for professional verificat ion services and that  barcode 

print  qualit y should be integral part  of an overall qualit y program m e as it  provides a quick reference 

list  of sym bol qualit y specificat ions depending on the sym bol t ype, the applicat ion, or the 

ident ificat ion num ber the sym bol is carrying. 

All GS1 user com panies should perform  qualit y cont rol of barcode product ion and m ost  GS1 Mem ber 

Organisat ions offer a verificat ion service. These report  tem plates m ay be used by any organisat ion 

or com pany as part  of a qualit y program m e while respect ing the Copyright  of the GS1 logo (or any 

heading or text  that  im ply actual GS1 endorsem ent  (subject  to local licensing agreem ents such as 

accreditat ion program m es, which m ay allow except ions) ) .  

The tem plates contained in the GS1 General Specificat ions highlight  cr it ical issues relat ing to 

verificat ion and provide a com m on tem plate for report ing on the m ost  com m on areas of applicat ion. 

They are not  a guarantee of scan perform ance. 
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I  Glossary of term s 

A com plete Glossary of term s can be found in t he latest  version of the GS1 General Specificat ions.  

A searchable version of the glossary can be accessed via ht tp: / / www.gs1.org/ glossary 

http://www.gs1.org/glossary
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J Scenarios and Com m ents 

The Scenarios and com m ents below are meant  as recom m endat ions to the organisat ion conduct ing the Verificat ion test ing.  These are not  m andatory and 

are subject  to local variat ion due to t ranslat ion and applicabilit y. 

Conformance 

Scenar io 

Number 

Conformance Scenar io Parameter  

Assessed  

Approved /  Not 

Approved /  

Approved with 

Comment  /  Not  

Assessed 

Recommended GS1 Report Comment  

1 When there are other non-

GS1 ( internal)  barcodes on 

a sample besides the one 

being tested 

Unknown Not  Assessed Along with the barcode listed on this report , we would like 

to br ing to your at tent ion that  the item  carr ies one or 

more non-GS1 barcodes. For scanning in an open 

environment  the barcode that  is appropr iate is listed on 

this report . 

2 Barcode with data st r ing 

exceeding length 

Barcode 

Width 

Not  Approved Any var iable length GS1 barcode including Quiet  Zones 

should not exceed the maximum size prescr ibed by the 

GS1 General Specificat ions.  The sample provided has 

exceeded this length. 

3 Missing FNC1 Character at  

the beginning of a GS1 128 

barcode 

Symbol 

St ructure 

Not  Approved The FNC1 Character after the start  pat tern is m issing. 

Thus the barcode is not  interpreted as GS1 128 barcode 

and the GS1 Applicat ion I dent if iers cannot  be interpreted. 

4 Height  is below the 

specified height  with no 

packaging const raint 

Height   Not  Approved The height  of the barcode is insufficient . Please increase 

the height  to XX.XX to meet  GS1 standards.  

5 Height  is in specificat ion 

but  part ially obscured by 

seam/ seal or some part  of 

the packaging 

Height   Not  Approved The useable height  of the barcode is insufficient  due to 

packaging. Please increase the available height  to XX.XX 

to meet  GS1 standards.  

6 X-Dimension is below the 

m inimum specified 

X-Dimension  

Not  Approved 

The X-dimension of the barcode is below the m inimum 

specified by GS1 standards.  

7 X-Dimension is above the 

maximum specified 

X-Dimension Not  Approved The X-dimension of the barcode exceeds the maximum 

height  of XX.XX specified by GS1 standards.  
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Conformance 

Scenar io 

Number 

Conformance Scenar io Parameter  

Assessed  

Approved /  Not 

Approved /  

Approved with 

Comment  /  Not  

Assessed 

Recommended GS1 Report Comment  

8 Quiet  zone is insufficient   Quiet  Zone Not  Approved The ( r ight / left )  Quiet  Zone (amount  of clear, light , 

unobst ructed area to the left / r ight  of the barcode) is 

insufficient . Please increase to meet GS1 standards.  

9 No Human Readable 

I nterpretat ion (HRI )   

associated with barcode 

Human 

Readable 

I nterpretat ion 

(HRI ) 

Not  Approved  

No Human Readable I nterpretat ion (HRI ) is pr inted below 

the barcode, and this is mandatory 

10 Data encoded does not  

match the human readable 

interpretat ion (HRI )  

Human 

Readable 

I nterpretat ion 

(HRI ) 

Not  Approved The data pr inted below the barcode does not  match the 

data encoded in it . Please ensure this is rect if ied as soon 

as possible. 

11 Barcode cannot be ver if ied Unknown Not  Approved The barcode cannot  be ver if ied as the pr int  quality is far 

below what  is normally expected, and its or iginat ion must 

be checked'= . 

 

12 Bar Width Rat io ( I TF-14)  is 

incorrect  ( falls outside the 

acceptable range of 2.25: 1 

to 3.0: 1) 

Symbol 

St ructure 

Not  Approved The bar width rat io ( the comparison in width between the 

wide and narrow bars in the barcode)  is out  of 

specificat ion. The target  rat io is 2.5: 1 ( i.e. 2.5 t imes the 

width of the narrow segment  to one wide segment) , but  

2.25 to 3.0 is acceptable.  

13 I ncorrect  check digit  for 

GTI N  

Data 

Structure 

Not  Approved The Check Digit  ( the last digit)  of the GTI N is incorrect  

and must  be recalculated. 

14 I ncorrect  symbol check 

character (GS1-128)  

Symbol 

St ructure 

Not  Approved The symbol check character ( the last  but  one of the 

symbol)  is incorrect .  This is not  part  of the data being 

encoded, but  it  must  be correct  and present . 

15 I ncorrect  pr ice ver if ier digit  

(VMN) 

Symbol 

St ructure 

Not  Approved The pr ice ver if ier  digit  is incorrect , correct  calculat ion is 

essent ial in order for the barcode to scan.  
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Conformance 

Scenar io 

Number 

Conformance Scenar io Parameter  

Assessed  

Approved /  Not 

Approved /  

Approved with 

Comment  /  Not  

Assessed 

Recommended GS1 Report Comment  

16 Two or more different  

GTI Ns on one pack 

Validity Not  Approved As presented, there are two different  Global Trade I tem 

Numbers (GTI N's)  v isible and scannable. This is a cr it ical 

problem as the incorrect  item could be scanned. Please 

ensure that  only one GTI N is used to ident ify the item . 

17 

 

 

I ncorrect  GS1 Company 

Prefix used 

Validity Not  Approved This GS1 Company Prefix is not  author ised for use or is 

incorrect ly transcr ibed.    

18 Using an Restr icted 

Circulat ion Number 

( I nternal range 20-29 

ser ies or (0)4 UCC) 

Data 

Structure 

Approved The barcode listed on this report  has been formed using a 

Restr icted Circulat ion set  of prefixes. These prefixes are 

for  internal purposes only and cannot  be used in an open 

t rading environment .  The validity of the RCN cannot  be 

ver if ied and nat ional rules will apply. 

19 When an incorrect  AI  is 

used. E.g., AI  (15)  instead 

of (17)  

Data 

Structure 

Not  Approved Please note that  a Best  Before date has been pr inted in 

Human Readable I nterpretat ion (HRI )   at  the top of the 

label, however the Applicat ion I dent if ier  AI  (17)  has been 

encoded in the barcode. AI  (17)  is used to encode a Use 

by date, and if a Best Before date is required the AI  (15) 

must  be used. Please rect ify this problem to ensure the 

correct t ransm ission of data 

20 When the data following 

the AI  is in an incorrect  

format  or not  encoded.  

Data 

Structure 

Not  Approved For example:  The Applicat ion I dent if ier AI  (15) is used to 

ident ify a best  before date;  it  may also be referred to as a 

sell by date or m inimum durability date. The format  for 

this applicat ion ident if ier  is numeric 6 characters 

(YYMMDD). On the sample provided the data has been 

format ted incorrect ly which will result  in the incorrect 

t ransm ission of data 
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Conformance 

Scenar io 

Number 

Conformance Scenar io Parameter  

Assessed  

Approved /  Not 

Approved /  

Approved with 

Comment  /  Not  

Assessed 

Recommended GS1 Report Comment  

21 Mandatory associat ion of 

AI s is not  used. Eg AI  (02)  

& (37)  without  AI  (00)  

Data 

Structure 

Not  Approved For example:  The Applicat ion I dent if ier (00)  is mandatory 

when using AI  (02) and AI  (37) . 

22 I nvalid Pairs of Element 

St r ings are used 

Data 

Structure 

Not  Approved For example:  Applicat ion I dent if ier  (02)  must  not  be used 

for the ident if icat ion of t rade items contained in a t rade 

item  ident if ied with Applicat ion I dent if ier (01) . 

23 Parentheses or Brackets 

encoded in barcode 

Data 

Structure /  

Symbol 

St ructure 

Not  Approved  

The brackets correct ly shown around each AI  in the 

Human Readable I nterpretat ion (HRI )  below the barcode 

have been incorrect ly encoded in the symbol itself.  These 

brackets should never be encoded. 

24 Addit ional characters 

encoded in barcode  

Data 

Structure 

Not  Approved Applicat ion I dent if iers (AI )  uniquely ident ify the meaning 

and format  of the data field following. I n the sample 

provided there have been addit ional, incorrect characters 

encoded in the data field following the AI . The inclusion of 

these addit ional characters will result  in the incorrect  

t ransm ission of data 

25 Barcode part ially obscured 

by packaging no I SO grade 

Locat ion Not  Approved I n its current  locat ion the barcode is obscured and slight ly 

distorted by the seam/ seal of the packaging. I n order for 

the barcode to scan consistent ly we recommend the 

barcode be placed on a relat ively flat  surface clear of any 

seams or seals. 

26 Logist ic label:  Human 

Readable I nterpretat ion 

(HRI )  not  totally encoded 

in the symbology 

Human 

Readable 

I nterpretat ion 

(HRI ) 

Not  Approved Please ensure that  the Human Readable I nterpretat ion 

located below the barcode is fully represented in the data 

contained in the barcode. 

 


