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Disclaimer 

GS1®, under its IP Policy, seeks to avoid uncertainty regarding intellectual property claims by requiring the participants 
in the Work Group that developed this Barcoding for Designers, Printers and Packagers document to agree to grant to 
GS1 members a royalty-free licence or a RAND licence to Necessary Claims, as that term is defined in the GS1 IP Policy. 
Furthermore, attention is drawn to the possibility that an implementation of one or more features of this Specification 
may be the subject of a patent or other intellectual property right that does not involve a Necessary Claim. Any such 
patent or other intellectual property right is not subject to the licencing obligations of GS1. Moreover, the agreement to 
grant licences provided under the GS1 IP Policy does not include IP rights and any claims of third parties who were not 
participants in the Work Group. 

Accordingly, GS1 recommends that any organization developing an implementation designed to be in conformance with 
this Specification should determine whether there are any patents that may encompass a specific implementation that 
the organisation is developing in compliance with the Specification and whether a licence under a patent or other 
intellectual property right is needed. Such a determination of a need for licencing should be made in view of the details 
of the specific system designed by the organisation in consultation with their own patent counsel. 

THIS DOCUMENT IS PROVIDED “AS IS” WITH NO WARRANTIES WHATSOEVER, INCLUDING ANY WARRANTY OF 
MERCHANTABILITY, NONINFRINGMENT, FITNESS FOR PARTICULAR PURPOSE, OR ANY WARRANTY OTHER WISE 
ARISING OUT  

OF THIS SPECIFICATION. GS1 disclaims all liability for any damages arising from use or misuse of this Standard, whether 
special, indirect, consequential, or compensatory damages, and including liability for infringement of any intellectual 
property rights, relating to use of information in or reliance upon this document. 

GS1 retains the right to make changes to this document at any time, without notice. GS1 makes no warranty for the use 
of this document and assumes no responsibility for any errors which may appear in the document, nor does it make a 
commitment to update the information contained herein. 

GS1 and the GS1 logo are registered trademarks of GS1 Canada. 
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Document Description 
This document introduces the standards used for 
barcode symbols on consumer product and provides 
links to the shipping container requirements.  

 

Change Log 
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1 Introduction to Barcodes 
Barcoding for Designers, Printers and Packagers introduces the standards used for barcode 
symbols on product packaging. 

It discusses the requirements and possible options associated with: 

 Barcode Importance and Quality 
 Colours, contrast, reflectance, and obscuring patterns 
 Size and placement of the barcode symbol on different packaging types 
 Materials used in the packaging 
 Different printing methods 
 Terminology to explain what expressions mean 

In designing and printing product packaging, everyone involved in the process must know 
something about the other person’s job. For example, a designer must be familiar with 
different printing methods; a printer must know about the designer’s requirements for 
package size, barcode size, contrast, and placement. Where you find a general description 
of a subject that you know in great detail, remember this is intended for your partners in the 
process. We’re not trying to teach you what you already know! 

This guide deals with the Global Trade Item Number (GTIN) embedded in a barcode symbol. 
For technical information refer to: 

• How GTINs Are Formed 

• Barcoding Basics for Shipping Containers 

• Additional technical information GS1 Canada's Standards web page 

1.0 Barcode Importance 

Barcodes are the backbone of supply chain operations. Understanding each barcode 
symbology is important in creating an accurate barcode for your product to meet regulatory 
compliance and trading partner requirements. The type of barcode you need to create will 
often be defined internally, by labeling regulations, or by your trading partners or customers.  

GS1 Barcode Standards provide the framework for real-time product identification, tracking, 
traceability, sustainability, supply chain efficiencies and more. See chart for All GS1 Barcodes. 

1.1 The Difference in Scanning Barcodes 

Other than the data that barcodes hold and barcode symbology is used, the 1 dimension 
(1D) and 2 dimension (2D) barcodes are scanned differently.  

1D or linear barcodes can be scanned by both traditional and image-based scanners.  

2D barcodes must be scanned by an image-based scanner like a camera. The scanner reads 
the 2D barcode, takes an image of it, and then sends the data to a computer to be read.  

NOTE: Ensure you and your trading partners have the correct type of scanners 
to scan the barcodes that are printed on products’ packaging.  

https://gs1ca.org/standards/gtin/#stepsTwo
https://gs1ca.org/standards/gtin/#stepsTwo
https://gs1ca.org/gs1ca-components/documents/std_BarCodingBasicsforShippingContainers_en.pdf
https://gs1ca.org/standards/
https://www.gs1.org/docs/barcodes/GS1_Barcodes_Fact_Sheet-overview_of_all_GS1_barcodes.pdf
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For additional information on barcode scanning environments and printing methods review 
GS1 Barcodes Fact Sheet.   

Learn more about Barcode Categories or Barcode Types see GS1 General Specifications 
Section 5 Data Carriers. 

1.2 Quality Barcodes 

Quality barcodes are those that scan accurately during the first pass over the barcode reader.  

For the designer, the printer, and the packager,  quality barcodes are important because 
their work is what actually puts the “quality” into the barcode.  

For a recipient, (retailer, hospital, etc.), it means that accurate product information (price, 
lot/batch number, expiration date, etc.) is passed to the Point of Sale (POS) register / or 
Point of Care (POC). It also means higher productivity as the user does not have to pass the 
item over the scanner more than once. 

For a shipper, by sharing inventory management information about the product being 
processed through a warehouse or direct store delivery, such as location identification, item 
details, expiration date, lot / batch number, etc. this enables tracking and tracing of 
inventory. 

For a manufacturer, applying a quality barcode to each product improves the management 
of their inventory internally and externally with each trading partner.  This increases both 
sales and repeat orders as the supply chain processes will be more efficient. 

1.2.1 What are the Elements of a Quality Barcode? 

A quality barcode begins with an accurate number using the (GTIN) supplied by the 
manufacturer. GS1 Canada is responsible for maintaining and distributing all Company 
Prefixes and single GTIN licensed to Canadian companies. Should you wish to verify your 
Company Prefix or GTIN number, contact GS1 Canada at 1.800.567.7084 or visit Company 
Prefix . 

From there, the printer, the designer, and the packager each play a role in supplying the 
remaining elements: 

• Adequate space for a full height barcode 
• Colours that provide the right amount of contrast and reflectance for scanning the 

barcode  
• Appropriate bar-width reduction in the film master or printing plate for the printing 

method being used 
• Packaging materials that do not adversely affect the contrast 
• Appropriate symbol placement on the package so the handlers such as cashiers 

can find the barcode. For technical details, refer to GS1 General Specifications 
Standard section 6 Barcode placement  

• Verification of the symbol throughout the printing run 

https://www.gs1.org/docs/barcodes/GS1_Barcodes_Fact_Sheet-Scanner_enviroments_and_printing_methods.pdf
https://ref.gs1.org/standards/genspecs/
https://gs1ca.org/standards/company-prefix/
https://gs1ca.org/standards/company-prefix/
https://ref.gs1.org/standards/genspecs/
https://ref.gs1.org/standards/genspecs/
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The responsibility for producing a quality barcode is shared amongst the manufacturer, 
designer, printer provider, and packager. There is one other important element — 
communication. No one person is responsible for quality; everyone plays a part. 

2 Contrast and Obscuring Patterns 
The ability of a barcode scanner to accurately read a barcode symbol depends on the contrast 
between the dark and light areas of the symbol. While colour is a major factor of contrast, 
other elements, such as the material on which the symbol is printed, can also affect it. 

Contrast is measured by a certified verifier or another certified device that compares the 
amount of light reflected from the light and dark areas of a barcode. Tests for contrast and 
reflectance are part of the verification procedure for printed barcodes. For more information, 
in this document see the section Verification and the Quality Standard later in this guide. 

Note: Information added in this section is applicable to all 1D and 2D barcodes.  

2.1 Recommended Colours and Colours to Avoid 

Black bars or dots on a white background provide a good contrast. 
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When using other colours for the barcode symbol, keep the following in mind: 

• Dark green or dark blue are good alternatives 

• Avoid using shades of red, orange, and yellow for the dark bars, as the laser 

in the barcode scanner does not read the colour red; and 

• Magenta, red and yellow are acceptable colours for the “light” spaces. 

 

2.1.1 Other Elements Affecting Contrast 

Other elements of packaging that affect the contrast between the dark bars/dots and light 
spaces and the ability of the scanner to read the barcode are: 

 Show-through 
 Transparent overwrap 
 Specular reflecting materials, and 
 Half-tone screening. 

2.1.2 Show-Through 

In some packages, the product or background material may show through the light areas of 
the barcode, making the light area (the spaces) appear dark to the scanner. This will affect 
the contrast. It will be very difficult to distinguish between the bar or dot and space. 

When printing a barcode on transparent or translucent materials, it is recommended to use 
a high intensity white or double white and/or white inner substrate to mask product and/or 
package in a lamination. Do not rely on the material or product underneath to act as contrast 
for the light spaces or dark bars of the symbol. 

2.1.3 Transparent Overwrap 

A transparent wrapper over the printed barcode tends to reduce contrast slightly. When such 
a wrapper is used, measure the finished product, including the overwrap, for contrast. 

2.1.4 Specular Reflecting Materials 

Specular reflecting materials are very shiny materials such as foil or aluminum. Because 
these materials are highly reflective, they can have a serious effect on the print contrast. 
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If a specular reflecting material is a substrate for a barcode, avoid using the substrate itself 
to provide either the light or dark areas of the barcode. The barcode should be produced by 
overprinting the substrate with two inks to provide both the light spaces and dark bars or 
dots. 

If you cannot avoid using specular reflecting materials (e.g., on a two-piece can) and the 
symbol surface is rigid, then the following tips are recommended: 

• The spaces should be printed in a light opaque colour. 
• The bars or dots should be provided by the specular reflecting substrate itself or 

printed with a transparent ink that does not significantly change the reflectance. 

 

• The barcode should be printed at 1.00 magnification or larger. 
• In the U.P.C. or EAN barcodes the numbers below the bars should be highly 

visible and, if possible, printed in a dark colour. 

2.1.5 Half-Tone Screening 

Avoid half-tone screening or multiple colour impressions to provide the background for the 
barcode, as it may cause the scanner to read the half-tone screen as defects. 

If the package graphics contain half-tone dots, the symbol itself must have a clear 
background to meet the contrast requirements. It is also a good procedure to provide a white 
opaque background around the barcode when a colour that would affect the scanning is used 
around the barcode. 

2.1.6 Obscuring Patterns 

In certain circumstances, it may be necessary to hide a barcode (e.g., on individual items in 
a multipack container that has its own symbol). A solid layer of ink over the barcode is not 
always effective in hiding it from a very sensitive barcode scanner. Using an obscuring pattern 
is recommended instead.  

It is recommended that obscuring patterns be comprised of lines or markings crossing the 
bars or dots of the code at an oblique angle* with a thickness equal to or greater than two 
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(2) times the X-dimension (smallest element of the code structure) of the barcode to ensure 
the code is disabled. 

NOTE: If lines parallel to the direction of the bars are used, it is recommended that they 
be a minimum of seven (7) times the X dimension wide, spaced seven (7) times the 
X dimension width apart, and repeated to cover the entire code. 

Important: Lines perpendicular to the bars will not obscure the code. 

The colour of the obscuring pattern should be equal to or darker than the symbol it obscures. 
Example of Obscuring Pattern: 

 

3 Barcode Symbol Size 
The correct size of a quality barcode on the product ensures it will scan the first time, every 
time. For current measurements for your industry refer to GS1 General Specifications Section 
5.12.3.  

Example of UPC-A and EAN-13 Barcodes 

The following example illustrates the measurements of a “nominal” or standard size UPC-A 
and EAN-13. 

UPC-A/EAN-13 Barcode Symbol Dimensions 

 

https://ref.gs1.org/standards/genspecs/
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A nominal UPC-A/EAN-13 is said to be at 100% magnification. This is also expressed as 1.0. 

Depending on the requirements of the packaging, you can reduce the UPC-A/EAN-13 to 80% 
of the nominal size (a magnification of 0.8) or enlarge it to 200% of the nominal size (a 
magnification of 2.0). 

A larger UPC-A/EAN-13 is often used on large packages simply to make the symbol easier to 
locate and scan. In other cases, a larger UPC-A/EAN-13 is required to overcome printing 
problems associated with certain substrates, such as corrugated cardboard and flexible plastic. 

 

 

In millimeters 

Magnification 
(X-Dimension) 

A 
Bar to bar 

B 
Incl. quiet zones 

C 
Minimum bar 

height 
 80% (0.26mm) 25.08 29.83 18.28 
 90% (0.30mm) 28.22 33.56 20.57 
 100% (0.33mm) 31.35 37.29 22.85 
 120% (0.40mm) 37.62 44.75 27.43 
 160% (0.53mm) 50.16 59.66 36.58 
 200% (0.66mm) 62.7 74.58 45.70 
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3.1 UPC-E (zero-suppressed GTIN-12)  

The zero-suppressed UPC-E symbol is based on an 8-digit number derived from the GTIN-12.  

Note: If you use a zero-suppressed U.P.C. (version E), remember that the POS scanner 
decodes the symbol to the full 12-digit code. You cannot use the same GTIN-12 for a 
different item. For more details see GS1 General Specifications Section 5.2.2.41 
Encodation of the UPC-E barcode.  

The following illustration shows the measurements of a nominal size zero-suppressed UPC-E. 

UPC-E Barcode Symbol Dimensions 

 

 

 

 

 

 

 

3.2 2D Barcode 

The amount of space required for a 2D barcode depends on the type of barcode used, how 
much data is encoded and whether any changes need to be made due to the material or 
shape of the packaging. 

Refer to GS1 General Specifications section 5.12.3 which specifies the minimum and 
maximum allowable sizes for 2D barcodes on products.  

To ensure that the barcode meets quality requirements, it is strongly recommended to have 
it verified. Verification means that the barcode is graded based on standardized parameters 
on how likely it is that it will be scanned correctly. Verification can be helpful in finding out 
the quality of your barcodes if your trading partner can scan them and what needs to be 
done to improve them. 

For details, refer to section 5.4 Verification and the Quality Standard. 

In millimeters 

Magnification 
(X-Dimension) 

A 
Bar to bar 

B 
Incl. quiet 

zones 

C 
Minimum bar 

height 
80% (0.26mm) 13.46 17.69 18.28 
90% (0.30mm) 15.15 19.9 20.57 
100% (0.33mm) 16.83 22.11 22.85 
120% (0.40mm) 20.2 26.53 27.43 
160% (0.53mm) 26.93 35.38 36.58 
200% (0.66mm) 33.66 44.22 45.70 

https://ref.gs1.org/standards/genspecs/
https://ref.gs1.org/standards/genspecs/
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3.2.1 GS1 DataMatrix 

GS1 DataMatrix is a standalone, two-dimensional matrix symbology that is made up of 
square modules arranged within a perimeter finder pattern. The GS1 DataMatrix uses Reed-
Solomon error correction (four selectable levels of error correction are specified) and this 
feature helps correct for partially damaged symbols. 

 

GS1 Application Identifiers (AI) are used to share additional product information such as the 
item’s expiry date, and serial number and batch/lot number. There are 100+ GS1 application 
identifiers to select from. 

• GS1 Application Identifiers (AI) 

• GS1 General Specifications (Sections 3.2 and 5.1.3) 

GS1 DataMatrix symbols are read by two-dimensional imaging scanners (camera-ready or 
optical scanners) or vision systems. 

 

https://ref.gs1.org/ai/
https://ref.gs1.org/standards/genspecs/
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• The top-right corner is always a white square, for ECC 200. 

• There is an "L" shaped finder pattern along the bottom and left sides. 

Encodable character set: 
• numeric data: digits 0 - 9 

• alphabetic data: upper case letters A – Z and lower case a - z 

• twenty special characters: ! “ % & ‘ ( ) * + , - . / : ; < = > ? _ 

Source: GS1 General Specifications Figure 7.11.1 GS1 AI encodable character set 82 

Note: 
• Globally and in Canada regulated healthcare trade items use the GS1 DataMatrix barcode. 

• Canadian Cannabis industry also is implementing GS1 DataMatrix to identify their trade items. 

3.2.2 For details How to Construct a GS1 DataMatrix Barcode  

3.2.3 Data Matrix 

Data Matrix is an International Standard ISO/IEC 16022. It is only used by the GS1 system 

to encode the GS1 Digital Link URI syntax. Full technical aspects of Data Matrix, see ISO/IEC 

16022. 

 
Note: Globally the retail industries can use Data Matrix Code with the GS1 Digital Link to 

enhance consumer experience: such as allergens, recipes, nutritional information, 

warnings etc., and unlock business use cases such as Point-of-Sale (POS) by the 

end of 2027 by sharing data such as expiration date, lot/batch, serial numbers, etc. 
 

https://ref.gs1.org/standards/genspecs/
https://gs1ca.org/standards/2d-barcode/?id=constructGS1DataMatrix#standardsOne
https://www.iso.org/standard/44230.html
https://www.iso.org/standard/44230.html
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3.2.4 QR Code 

QR Code is an International Standard ISO/IEC 18004. QR Code is only used by the GS1 
system to encode the GS1 Digital Link URI syntax. Full technical aspects of QR Code, 
see ISO/IEC 18004. 

 

Note: Globally the retail industries can use Data Matrix Code with the GS1 Digital Link to 

enhance consumer experience: such as allergens, recipes, nutritional information, 

warnings etc., and unlock business use cases such as Point-of-Sale (POS) by the end 

of 2027 by sharing data such as expiration date, lot/batch, serial numbers, etc. 

For additional information see 2D Barcode Technical Details: 

3.3 Human Readable Interpretation (HRI) 

The human readable characters, such as letters and numbers, which can be read by persons 
and are encoded in GS1 AIDC (Automatic Identification Data Carrier) data carriers to a GS1 
standard structure and format. The human readable interpretation is the encoded data. 
Start, stop, shift, and function characters, as well as the symbol check character, are not 
shown in the human readable interpretation. 

To learn how to print HRI review GS1 General Specifications in section 4.14 Human readable 
interpretation (HRI) rules. 

3.4 Recommendations for Small Packages 

Small packages are ones that do not have sufficient paneling (real estate) on the package 
large enough to accommodate a full-height U.P.C. (version A) symbol. 

When a consumer item is too small to accommodate a U.P.C. (version A) symbol, several 
alternatives are possible: 

• If applicable, use a “zero-suppressed” U.P.C. (version E) to reduce the width 
(company prefix permitting) 

https://www.iso.org/standard/62021.html
https://gs1ca.org/standards/2d-barcode/
https://ref.gs1.org/standards/genspecs/
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• Reduce the size of the human readable numbers to reduce the height 

• For special consideration, contact GS1 Canada or any qualified validation service to 
apply for a small packaging exemption 

• It is suggested to change the artwork whenever possible, to enable using the 
recommended size of a UPC-A.  This may include redesigning the label, or increasing 
label size especially when the existing label is small in comparison with the pack area or 
using an additional label 

• Reducing the X-dimension (size) of the barcode. This must only be done if printing 
conditions allow. The X-dimension of the barcode must always meet GS1 Specifications 

• Attach a tag to the product for the barcode or use a secondary packaging example a box 

• If the above options don’t work, in consultation and agreement with trading partners, 
consideration may be made to truncate the barcode (normal length but reduced in 
height). However, truncation may lead to scanning issues at Point-of-Sale. If you still 
need to make the barcode smaller, then you will need to apply for a small packaging 
exemption through our service. Our team in Montreal can also be contacted by email at: 
info@gs1ca.org. 

• Once you create your barcode, it recommended a 3rd party scan verification is performed.  
See GS1 Canada Barcode Scan Verification. GS1 Canada subscribers in good standing 
can submit products, print proofs or labels to be tested using the Barcode Scan 
Verification service. 

• If images are required for your business see the list for: 

 Ecommerce 
 Foodservice 
 Marketing 
 Nutritional 
 Pharmaceutical 
 Planogram 

3.5 Truncation of Linear Barcodes (1D) 

Truncation of a linear barcode (e.g. UPC-A and EAN-13) is the reduction of the height of a 
barcode relative to its length. The GS1 General Specifications states “zero tolerance” for 
truncation or shortening the height of the barcode. 

Truncation is not recommended because:  

• it destroys the ability of a barcode to be scanned omnidirectionally at the POS  
• a truncated linear barcode can only be scanned when the trade item is oriented in 

particular directions across the scanning beam.  
• reduces checkout efficiency  
• the more the height of the barcode is reduced, the more difficult it is to scan the 

linear barcode  

mailto:info@gs1ca.org
https://www.gs1ca.org/pages/n/subscription/barcode-scan-verification.asp
https://gs1ca.org/all-solutions/
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Keep in mind that truncation of a symbol can seriously impair a scanner’s ability to read it 
correctly. 

Truncation SHALL be avoided unless absolutely necessary (e.g., when printing on a tightly 
curved surface) and then the maximum height possible SHALL be printed.  

In order to avoid trading partner penalties, NEVER truncate barcodes on packages large 
enough to accommodate a full-size symbol. 

3.6 Quiet Zones 

The quiet zones are the margins to the left and right of the barcode. They must remain free 
of all printing or graphics to allow the scanner to locate the symbol and read it correctly. The 
quiet zones are an integral part of the barcodes and are included in the overall dimensions 
of the barcode. 

The quiet zone should not contain any wording, other graphics, closures, perforations, die 
lines, glue slaps, scores, or cut-outs. Additionally, the barcode should be far enough away 
from the edge of the package to maintain an adequate quiet zone. 

Additional information on symbol placement can be found in GS1 General Specifications 
Standard section 6 Barcode Placement. 

 

 

Similar to linear (1D) barcodes 2D barcodes have a mandatory Quiet Zone. This is a light 
area around the symbol which must not contain any graphic element which may disrupt 
reading the barcode. It has a constant width equal to the X-dimension of the symbol on each 
of the four sides. 

https://ref.gs1.org/standards/genspecs/
https://ref.gs1.org/standards/genspecs/
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In 2D barcodes such as GS1 DataMatrix a quiet zone with a minimum width of one module 
(X) is required all around the symbol. If the Quiet Zone is less than one module (X) it will 
fail ISO/IEC 15415 verification.  

 

4 Barcode Placement 
This section includes guidelines for the placement of barcodes on packages and containers. 
It gives the general principles that apply, mandatory rules and recommendations for barcode 
placement on specific packaging and container types. Additionally, this includes placement 
rules for transitioning from a linear barcode to a 2D barcode for general retail.  

In the GS1 General Specifications Standard section 6 Barcode Placement satisfy two needs: 

• Place the symbology in the best position for successful scanning; and 
• Provide consistency to easily find the symbology. 

The GS1 Package and Product Measurement Standards sets the standard that is intended to 
provide a consistent, repeatable process to determine measurements for a given item which 
helps with determining the proper location for a barcode placement.  

4.1 Printing the Barcode 

The following section describes the various elements that go into printing a quality barcode: 

• the film master, 
• the verification to meet the quality standard, and 
• the appropriate printing method. 

4.1.1 Film Master 

The film master is an extremely accurate photographic representation of a barcode used to 
make printing plates. This is one of the most important components in printing a quality 
barcode, since errors at this stage could result in symbols that may be read incorrectly and/or 
rejected. The film master should meet all standards requirements.  

4.1.2 EPS image files used when generating barcodes 

Encapsulated PostScript (EPS) is a file in vector format that has been designed to produce 
high-resolution graphics exclusively for print. EPS files essentially contain a series of 

https://ref.gs1.org/standards/genspecs/
https://www.gs1.org/standards/gs1-package-and-product-measurement-standard/current-standard
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instructions for how a printer should generate an image at the maximum resolution. These 
files are the print industry standard format and can be imported or inserted with most graphic 
applications.   

Although EPS is the best format for barcode images to be printed, EPS files cannot be used 
for web graphics. If you are using EPS image files when generating your barcodes, be sure 
to work with a reputable film master supplier who has experience in working with EPS files. 

4.1.3 SVG image files used when generating barcodes 

Scalable Vector Graphics (SVG) is a text-based graphics language that describes images with 
vector shapes, text, and embedded raster graphics*. The word scalable refers to the fact 
that the SVG can be scaled to different sizes without losing its quality. SVG files provide 
resolution independent, high-resolution dots per inch (HiDPI) graphics on the web, in print, 
and on mobile devices in a compact format.  

SVG is one of the most used formats to add images to a website and print graphics in order 
to achieve scalability. The format can only be used for two-dimensional graphics. SVG files 
can be viewed/opened in almost all modern browsers including Edge, Chrome, Internet 
Explorer, Firefox, and Safari. If you are using SVG image files when generating your 
barcodes, be sure to work with a reputable film master supplier who has experience in 
working with SVG files. 

*   Raster graphics, a type of digital image that uses tiny rectangular pixels arranged in a 
grid formation to represent an image. Images produced from optical scanners and digital 
cameras are raster graphics.  

5 Verification and the Quality Standard 
Verification is the process of measuring a symbol to determine whether it meets the 
specifications in Section 5.12 Barcode production and quality assessment of the GS1 General 
Specifications. Using a light pen or wand to read the symbol, the verifier analyzes and 
measures 9 attributes against International Standards Organization (ISO) standards: 

• Minimum reflectance  
• Symbol contrast 
• Defects (voids and spots) 
• Quiet zones 
• Edge determination 
• Minimum edge contrast 
• Modulation 
• Decode 
• Decodability 

Each attribute receives an ISO grade of 4 to 0. The lowest grade becomes the overall symbol 
grade.  

https://ref.gs1.org/standards/genspecs/
https://ref.gs1.org/standards/genspecs/


  

 

 
©2024 GS1 Canada Page 21 of 41 

Barcoding for Designers, Printers and Packagers 

The minimum acceptable grade for a symbol at POS scanning is ISO 1.5 (ANSI grade C), 
which means that a symbol can be expected to scan successfully with a well-maintained 
scanner in a normal environment. However, due to the variety of scanners that may be used 
(some are less sensitive than others), printers are urged to strive for the highest grade 
attainable. 

5.1 When is Verification Done and Who Does It? 

Verification is done in two stages. 

First it is recommended to be submitted to a third-party validator at the pre-production stage 
to ensure “so-far-so-good” before you proceed to step two (testing attributes, such as 
magnification, quiet zones, colour choice, ISO, etc.). 

Second, test on the final package as it will be represented to the POS scanner, including 
contents and any overwrap. 

The Validation Report (also known as SVR Scan Verification Report, or U.P.C. Certificate of 
Conformity or the Shipping Container Verification Certificate), is part of your product listing 
requirement with your trading partner. This report reflects the results of the verification. The 
report should conform to one of the samples shown on the following pages.  

This validation and certification service is available at GS1 Canada or any other qualified 
third-party validator. Samples of the Certificate of Conformity and Shipping Container 
Validation Certificate are shown on the following pages. 

https://gs1ca.org/barcode-scan-verification/
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5.1.1 Certificate of Conformity for a U.P.C. 
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5.1.2 Certificate of Validation for a Shipping Container 
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6 Choosing the Right Printing Method 
There is a wide variety of printing methods that can produce high quality barcode. The 
method you choose is based on several factors: 

 Package design 
 How large is the package?  
 What material is used for the packaging?  
 How complex are the package graphics?  
 How many colours are needed to print the package? 

 Volume 
 How many GTINs or labels are needed? 

 Cost 
 Is cost a factor?  
 Which method is the most cost-effective? 

 Flexibility 
 Do you need more than one type of print run completed?  
 Do the packages require additional graphics? 

 Efficiency 
 How much time is required for: 

• preparation,  
• operator intervention, and  
• maintenance? 

The table below outlines the major features of the printing methods commonly used for 
packaging and/or barcodes. However, because printing methods are constantly improving 
with advances in technology, you should discuss with your printer, which method will best 
suit your needs. 
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6.1 The Different Printing Methods 

This section describes the different printing methods that can be used to print symbols, and 
the possible problems associated with each method. Where a solution is not offered, a 
different printing method should be used to avoid the problem. 

6.1.1 Lithography 

In lithography, the printing plate is flat rather than raised as in letterpress or recessed as in 
gravure. The area to be printed is treated chemically so that it accepts ink and rejects water, 
while the non-printing area is treated to accept water and reject ink. Oil-based inks are used 
which require greater drying time. 

Most lithography is offset, meaning the ink is first transferred to a rubber blanket wrapped 
around a rotating metal cylinder and from there the image is transferred to paper. 

Potential problems with barcodes printed with the lithographic process can be identified and 
corrected by: 

1. Fingerprinting the press 

2. Applying appropriate bar-width reduction, and 

3. Where slur is a problem, avoiding cross-press barcodes. 

Possible problems 

• Ink spread 

• Slur, and 

• Optical gain (ISO modulation is often a problem with plastic substrates or 

laminates). 

6.1.2 Flexography 

Flexography is a type of letterpress in which the area to be printed is raised from the printing 
plate. In flexography, plates are made of rubber or photopolymer and fast-drying solvent or 
water-based inks are used. It is an inexpensive printing method that can be used on a wide 
variety of materials including paper, foil, laminate, and plastic film. 

Potential problems with barcodes printed with the flexographic process can be identified and 
corrected by: 

1. Fingerprinting the press; and 

2. Monitoring ink spread with a printability gauge during the press run. 

The following chart provides insight to possible issues and solutions: 
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Flexography: Possible Problems & Solutions 

Possible Problems Solutions 
ISO “modulation” on plastic substrates Use more opaque inks and or substrates. 

Ink spread from plate breakdown or swelling 
or Halos from dirty plates and excessive gain 

Clean the plates. Lessen squeeze. 

Plate bounce resulting in an ink squeeze. Most 
evident when barcode is not in the press 
direction. 

Run bars in press direction. 

Pin holing on non-reflective substrate Print double hit of light coloured ink. 

Plate distortion (mounting stretch) Remake plate, measure for accuracy. 

Slur Run bars in press direction. 

Excessive impression Underlay all areas except the symbol. Use 
the most compressible mounting tape. 

Excessive gain on bar width Print with a finer anilox roll having a 
volume of 4 - 4.5 BCM. Change bar width 
reduction. 

Plate thickness variations Use photopolymer or underlay as 
required 

Dirty print from air blowing on the plate or ink 
drying too fast 

Adjust balance between colour dryers; 
adjust solvent blend. 

Symbol off spec even though printed sample 
has a good impression. 

Check the film master, engraving and/or 
plate against expected line width 
reduction using a minimum of a 40-power 
scope graduation in .001” division. 
 

6.1.3 Rotogravure 

With rotogravure, the area to be printed is etched or engraved into the surface of the printing 
cylinder. The paper is fed through the press on a rubber-covered cylinder which presses the 
paper into the recesses to pick up the ink. The ink is thin, and solvent based. 

6.1.4 Direct Thermal 

Small heating elements inside a print head are selectively heated and pressed against special 
heat-sensitive paper. 

Direct thermal printers are usually very small—desktop or handheld. Frequent maintenance 
of the printer is required to ensure symbol quality. 

Possible Problems Solutions 
Bars can fade and spaces can darken when 
exposed to light for a long time. 

Avoid using on items with an extended 
shelf life or which might be exposed to 
direct sunlight in storage. 
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6.1.5 Thermal Transfer 

Similar to direct thermal printing. This method uses an ink ribbon which prints the symbol 
on regular paper. 

Possible Problems Solutions 
Symbols may smear Use a resin or wax/resin ribbon on true thermal paper 

to allow good bonding. 
Coat with a clear, non-reflective substance. 

6.1.6 Silk screening 

A stencil made from a film master is supported on a screen of synthetic fibre or metal. Ink 
is spread across the stencil and then squeezed through the cut-away section of the stencil 
and the screen by a rubber “squeegee”. 

The process is relatively slow, but it can be used on a wide variety of surfaces including 
curved surfaces. It prints a thick film of ink which can provide good contrast, but it is not 
good for fine detail unless high mesh count screens are used. 

Possible Problems Solutions 

Ink spread Use a higher mesh count screen. 

Stair casing at bar edges Apply the appropriate bar-width reduction. 

6.1.7 Laser 

A laser printer can print computer-generated symbols directly to the printing surface. The 
black laser image provides high contrast for good scanning results. 

The resolution of the imaging device bar width should be a multiple of the size of the dot 
output by the printer. 

6.1.8 Inkjet 

The printer sprays the printing surface with bursts of ink from an ink cartridge.  
 

Possible Problems Solutions 
Ink spread Best used on corrugate shipping containers with 

Interleaved 2 of 5 barcode symbols. 

7 Shipping Containers 
In the overall picture of supply chain, your product needs to be moved from the 
manufacturing to a shipping organization and ultimately to a recipient.  To complete this 
process, a barcode is required on a shipping container or a pallet.   

Details of how to generate a barcode for a shipping container are provided in Barcoding 
Basics for Shipping Containers. 

https://gs1ca.org/gs1ca-components/documents/std_BarCodingBasicsforShippingContainers_en.pdf
https://gs1ca.org/gs1ca-components/documents/std_BarCodingBasicsforShippingContainers_en.pdf
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8 Barcodes 

8.1 1D Linear Barcode 

GTIN Only 

Display Numeric 
Digits 

Data 
Structure Usage 

 

 

EAN-8 

8 GTIN-8 The EAN-8 is used on small packages where 
the EAN-13 barcode would be too large. It 
encodes the Global Trade Item Number® 
(GTIN-8) and is also used by retailers to 
identify privately owned brand products sold 
only in their stores. 

 
Example: Used on small retail items such as 
cosmetics, that cross point of sale applications. 

 

 
 

UPC-A 

12 GTIN-12 The UPC-A uniquely identifies a product for 
retail checkout. It encodes the Global Trade 
Item Number (GTIN-12) and is also used by 
retailers to identify privately owned brand 
products sold only in their stores. 

 
Example: Used on retail items that cross point 
of sale applications. 

 

 
 

UPC-E 

12 GTIN-12 The UPC-E allows the use of U.P.C. barcodes on 
smaller packages where the UPC-A may not fit. 
It utilizes a zero-suppression method to 
compress the Global Trade Item Number 
(GTIN-12) into an 8-digit format. 

 
Example: Used on small retail items such as 
cosmetics, packs of chewing gum, and 
cigarettes. 

 

 
 
EAN-13 

13 GTIN-13 The EAN-13 is used for marking products often 
sold at retail point of sale and general 
distribution. It encodes the Global Trade Item 
Number (GTIN-13). Used on retail product 
marking worldwide. Also used by retailers to 
identify privately owned brand products sold 
only in their stores. 

 
Example: Used on retail items that cross point 
of sale applications such as periodicals, 
magazines, and books, and also used on 
coupons outside of North America. 
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Display Numeric 
Digits 

Data 
Structure Usage 

 

 

ITF-14 

14 GTIN-12 
GTIN-13 
GTIN-14 

The ITF-14 is generally used on higher 
packaging levels of a product, such as a case or 
carton. It lends itself well to be directly printed 
on corrugated material. It encodes three 
specific instances of the Global Trade Item 
Number (GTIN), (e.g., GTIN-12, GTIN-13, 
GTIN-14). 

 
Example: Used on standard product groupings 
such as a case of dish washing detergent (24 
bottle count). 

 
 

 

GS1 
DataBar™ 
Truncated 

14 GTIN-12 
GTIN-13 
GTIN-14 

The GS1 DataBar Truncated is designed for 
very small item identification and is mainly 
used within the healthcare industry. It cannot be 
scanned with 
Flatbed POS scanners. It encodes three specific 
instances of the Global Trade Item Number 
(GTIN), (e.g., GTIN-12, GTIN-13, GTIN-14). 

 
Example: Used on unit dose pharmaceuticals. 

 
 

 
 
GS1 DataBar 

Limited 

14 GTIN-12 
GTIN-13 
GTIN-14 

The GS1 DataBar Limited is designed for very 
small item identification and are mainly used 
within the healthcare industry. It cannot be 
scanned with Flatbed POS scanners. It is 
“limited” to the use of zero ‘0’ or one ‘1’ in the 
first data position. 

 
Example: Used on very small healthcare items 
such as ampoules. 

 

 
 
GS1 DataBar 
Stacked 
Omnidirectional 

14 GTIN-12 
GTIN-13 

The GS1 DataBar Stacked Omnidirectional is 
used to condense the GTIN information into a 
more compact and square barcode suitable for 
use on small packages and loose fresh 
produce. It has the capability for 
omnidirectional scanning. Retail point-of-sale 
accepts GTIN-12 and GTIN-13 structures. 

 
Example: Used on very small consumer items 
GTIN Only (i.e., loose produce). 
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8.2 GS1 Element String Syntax 

Display Alpha/ 
Numeric 

Data 
Structure Usage 

 

 

GS1-128 

 
 
 
Up to 48 
characters 

GTIN plus 
additional 

information 
using GS1 
Application 
Identifiers 

The GS1-128 uses a series of GS1 Application 
Identifiers (AIs) to include additional data such 
as Best Before Date, Batch/Lot Number, 
Quantity, Weight, and many other attributes. 
It also encodes the SSCC (Serial Shipping 
Container Code). 

 
Example: Used on large bulk items such as 
pallets or logistic units. 

 
 

 

GS1 DataBar 
Expanded 

 
 
 
 
Up to  
74 
numeric 
or 
41 
alphabetic 
characters 

 
 

GTIN plus 
additional 

information 
using GS1 
Application 
Identifiers 

The GS1 DataBar Expanded is used for 
marking products that cross point of sale 
applications. It encodes any of the GS1 
Identification Numbers plus 
supplementary AI Element Strings, such as 
Weight and Best Before Date, in a linear 
symbol that can be scanned omnidirectionally 
by suitably programmed scanners. 

 
Example: Used for additional information 
such as expiration date on fresh foods, 
and also used on coupons in North 
America. 
*Coupons are less prevalent in Canada than 
United States. 
In Canada coupons are processed by coupon 
clearing houses. 

 

 
 

GS1 DataBar 
Expanded 
Stacked 

 
 
 
Up to  
74 
numeric 
or 
41 
alphabetic 
characters 

 
 

GTIN plus 
additional 

information 
using GS1 
Application 
Identifiers 

The GS1 DataBar Expanded Stacked is used for 
marking products that cross point of sale 
applications. It encodes any of the GS1 
Identification Numbers plus supplementary AI 
Element Strings, such as Weight and Best Before 
Date, in a stacked linear symbol that can be 
scanned omnidirectionally by suitably 
programmed scanners. 

 
Example: Used for additional information such 
as expiration date on fresh foods, and also used 
on coupons in North America. 
*Coupons are less prevalent in Canada than 
United States. 
In Canada coupons are processed by coupon 
clearing houses. 
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Display Alpha/ 
Numeric 

Data 
Structure Usage 

 

 

GS1 DataMatrix 

 
 
 

Up to 
2,335 
character
s 

 
Concatenated 

strings 
using GS1 
Application 
Identifiers 

 
The GS1 DataMatrix is a two-dimensional 
matrix symbol with specific healthcare 
applications in the GS1 System of Standards. 
It requires image- based scanners and it is 
currently specified primarily for Pharmaceutical 
and Cannabis products in Canada. 

 
Example: Used for direct part marking of 
surgical instruments. 

8.3 2D Two-Dimensional Barcode  

 

8.3.1 Background Foundation Basics 

2D barcodes are made up of square modules and are graphical images (squares, hexagons, 
dots, and other shapes) within a perimeter of the lines to encode data. In comparison to the 
1D barcode a single 2D barcode can hold a significant amount of encoded data in a two-
dimensional pattern and will remain legible even when printed in a small font size or etched 
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onto a product. This means that the storage capacity of a 2D barcode is significantly higher. 
2D Barcode Symbologies can be scanned currently in any direction using a camera-ready or 
image-based scanner. 

There are different types of 2D barcodes, in this document we focus on the 2 commonly used 
2D barcodes GS1 DataMatrix and QR Code.  

8.3.2 GS1 DataMatrix 

GS1 DataMatrix is a standalone, two-dimensional matrix symbology that is made up of 
square modules arranged within a perimeter finder pattern. The GS1 DataMatrix uses Reed-
Solomon error correction (four selectable levels of error correction are specified) and this 
feature helps correct for partially damaged symbols. For additional information about GS1 
DataMatrix visit 2D Barcode Technical Details (gs1ca.org). 

 

Some of the production processes that are used to produce GS1 DataMatrix symbols are 
(GS1 General Specification Section 5.6.1): 

 Direct part marking, such as is done by dot peening* on items, such as automotive, 
aircraft metal parts, medical instruments, and surgical implants. 

 Laser or chemically etched parts with low contrast or light marked elements on a dark 
background (e.g., circuit boards and electronic components, medical instruments, surgical 
implants). 

 High-speed ink jet printing parts and components where the marked dots cannot form a 
scannable linear symbol. 

 Small items that require a symbology with a square aspect ratio and/or cannot be marked 
within the allocated packaging space by existing GS1 DataBar and Composite symbols. 

 Use with B2C Extended Packaging applications. 

*  Dot Peen marking is a method of permanent marking, usually used on metal. It uses a stylus, 
or pin, which is fired into the marking surface to make an indented dot. By rapidly repeating 
this and moving the stylus between each dot, writing and images can be applied. 
Source: pryortechnologie.fr/knowledge-centre/blog/what-is-dot-peen 

Note:  
• In Canada regulated pharmaceutical products use the GS1 DataMatrix barcode. 
• Canadian Cannabis industry is implementing GS1 DataMatrix to identify their trade items. 

https://ref.gs1.org/standards/genspecs/


  

 

 
©2024 GS1 Canada Page 34 of 41 

Barcoding for Designers, Printers and Packagers 

8.3.3 QR Code 

QR Code is an International Standard ISO/IEC 18004. QR Code is only used by the GS1 
system to encode the GS1 Digital Link URI syntax. For full technical aspects of QR Code, see 
ISO/IEC 18004. To learn about GS1 Digital Link go to Appendix A of this document. For 
additional information about QR Code and GS1 Digital Link visit 2D Barcode Technical Details 
(gs1ca.org).  

 

8.3.4 How to Construct a 2D barcode 

It is strongly recommended the following pre-read materials be reviewed before constructing 
your 2D Barcode. 

 GS1 General Specifications 
Defines how identification keys, data attributes and barcodes must be used. 

 GS1 Application Identifiers (AI) Chart 
Lists all the available GS1 Application Identifiers with description. 

Steps: 

1. Ensure you have the GTIN that needs to be encoded in the barcode. 

2. Identify the additional information (product attributes) you need encoded in the barcode. 
Reference the GS1 Application Identifier list.  

3. Identify where on the trade item the 2D barcode will appear. Reference the GS1 Package 
and Product Measurement Standard and GS1 General Specifications Standard section 6 
Barcode Placement to determine the correct placement for the barcode. 

4. Have your barcode verified to ensure it scans properly, first time, every time. 

8.4 GS1 Barcode Identifier Syntax 

When a GS1 identification key or other identifier is used in an information system, it is 
necessarily represented using a specific syntax. The syntax that is used may depend on the 
medium in which the identifier exists. 

https://ref.gs1.org/standards/genspecs/
https://gs1ca.org/barcode-generator/#verification
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Following are three different GS1 syntaxes used in barcodes: 

A  Plain Syntax 

Format used for some liner barcodes such as EAN/UPC family of barcodes, when only a GTIN 
is encoded without any GS1 application identifiers or any other attribute data. 

 

B  GS1 Element String Syntax 

A syntax for expressing GS1 identifier keys and attributes using GS1 Application Identifiers 
(AI) surrounded by parentheses to aid readability for human input or display within a user 
interface (parentheses are never encoded directly to the barcode). 

 

C  GS1 Digital Link Syntax 

The web URI syntax for expressing GS1 identifier keys and attributes in a format using GS1 
Application Identifiers (AI) and GS1 Application Identifier data fields as a specified in the 
GS1 Digital Link standard.   

 

NOTE: For additional technical information in this guide see section 7.5 GS1 Digital 
Link Resources & Tools 
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8.5 GS1 Digital Link Overview 

GS1 Digital Link (GS1 DL) provides the bridge needed to connect GS1-based identification 
schemes with the syntax used on the World Wide Web (www). In simple terms, GS1 DL 
provides a standard way of expressing GS1 keys and attribute data in a format that can be 
used on the Web. 

The GS1 DL Standard defines how to structure Web URLs (Uniform Resource Locator) to 
include further information (e.g., batch/lot, expiration date, serial number etc.) as well as 
other GS1 keys such as GLN (Global Location Number), SSCC (Serial Shipping Container 
Code) and links to websites. 

The GTIN 00068780000108 can be turned into a web address using GS1 DL: 
https://www.gs1ca.org/01/00068780000108   

Note: Currently the above example of the syntax is not in operation. 

This example is three requirements in one: 

1. An identifier, specifically a Uniform Resource Identifier (URI) / Uniform 
Resource Locator (URL) 

2. A GS1 identifier GTIN (Global Trade Item Number) 
3. A call to where more information can be found, an API (Application 

Programming Interface) 

8.5.1 How to create a QR code with a Digital Link 

QR codes are perfectly suited for consumer-facing applications as they can instantly connect 
users to online product information at the scan of a smartphone. Before you can generate a 
GS1 powered QR code, you will need to have allocated a GTIN to each product packaging 
hierarchy, the link you want to send the user to and create the GS1 Digital Link structured 
data you want to encode.  

How to create a GS1 Digital Link 

Three (3) key components that make up a GS1 Digital Link URL 

 The domain 
Use your brand's own internet domain or set up a subdomain. 

 The GS1 identifier 
Use the identifier you are already using on your product. 

 Optional additional GS1 data attributes 
These attributes could be batch numbers, serial numbers, or expiry dates.  

See GS1 Application Identifiers 

https://www.gs1ca.org/01/00068780000108
https://www.gs1.org/standards/barcodes/application-identifiers
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When positioning attributes, the GTIN must always come first, and it is strongly 
recommended fixed lengths next and followed with the variable length attributes.  

Note: Date formats must always be in the year, month day order, YYMMDD. 

For more detailed information on syntax, please refer to GS1 Digital Link: URL syntax 
document. GS1 also provides a GS1 Digital Link tool that can be used to help you generate 
the correct URL structure in accordance with the standard.  

8.6 Digital Link Summary 

The fundamental aim of GS1 Digital Link is to enable anyone to find answers to their 
questions about the thing in front of them. By extending the power and flexibility of GS1 
identifiers such as the Global Trade Item Number (GTIN), it can act as a gateway to online 
content that strengthens brand loyalty, improved supply chain traceability information, 
business partner APIs, safety information and more. 

8.6.1 GS1 Digital Link Resources & Tools: 

• GS1 Canada Global Standards Site 

• GS1 Digital Link Standard: URI Syntax 

• How and Why about GS1 Digital Link 

• GS1 Digital Link Overview with Fact Sheet 

• GS1 Digital Link Healthcare 

• GS1 Digital Link Implementation Guideline (Global Edition) 
Note: Not suitable for use in the United States of America 

• GS1 Digital Link Information for Developers 

9 Additional Resources and Tools 
A list of a few websites for additional technical information 

• GS1 Canada - Standards 

• GS1 Company Prefix Licensing 

• GS1 General Specifications  

• Barcode Standards 

• Check Digit Calculator 

• 2D Barcode Technical Details 

https://ref.gs1.org/standards/digital-link/uri-syntax/
https://gs1.github.io/2d-barcode-generator/
https://gs1ca.org/standards/
https://ref.gs1.org/standards/digital-link/uri-syntax/
https://www.gs1.org/docs/Digital-Link/HowAndWhy_GS1_Digital_Link.pdf
https://www.gs1.org/sites/default/files/digital_link_factsheet_2019.pdf
https://www.gs1.org/docs/Digital-Link/2019.GS1-Digital-Link.pdf
https://www.gs1.org/docs/Digital-Link/GS1_DigitalLink_Imp_Guide_i1.pdf
https://github.com/gs1/DigitalLinkDocs
https://gs1ca.org/standards/
https://gs1ca.org/standards/company-prefix/
https://ref.gs1.org/standards/genspecs/
https://gs1ca.org/standards/barcode-standards/
https://gs1ca.org/apps/tools/calculator
https://gs1ca.org/standards/2d-barcode/
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Appendix A - International Standards 
A number of national and regional standardization bodies have developed barcode technical 
standards. The International Organisation for Standardisation (ISO) has published standard 
barcode symbology specifications via a subcommittee of ISO/IEC JTC1 (International 
Organisation for Standardisation/International Electrotechnical Commission Joint Technical 
Committee 1).  

GS1 is actively involved in developing these standards. The objective is for GS1 System 
standards to remain fully compatible with relevant published national, regional, and 
international symbology standards.  

The pertinent documents include the latest published version of: 

• ISO/IEC 15424: Information technology; automatic identification and data capture 
techniques; data carrier/symbology identifiers 

• ISO/IEC 15420: Information technology; automatic identification and data capture 
techniques; barcode symbology specifications; EAN/UPC 

• ISO/IEC 16390: Information technology; automatic identification and data capture 
techniques; barcode symbology specifications; ITF-14 

• ISO/IEC 15417: Information technology; automatic identification and data capture 
techniques; barcode symbology specifications; GS1-128 Symbology specifications 
Barcode Production and Quality Assessment 

• ISO/IEC 15415: Information technology; automatic identification and data capture 
techniques; barcode print quality test specification; two-dimensional symbols 

• ISO/IEC 15416: Information technology; automatic identification and data capture 
techniques; barcode print quality test specification; linear symbols 

• ISO/IEC 15419: Information technology; automatic identification and data capture 
techniques; barcode digital imaging and printing performance testing 

• ISO/IEC 15421: Information technology; automatic identification and data capture 
techniques; barcode master test specifications 

• ISO/IEC 15426-1: Information technology; automatic identification and data capture 
techniques; barcode verifier conformance specification - Part 1: Linear symbols 

Appendix B – Barcode Scanner Environment & Printing Methods  
Review scanner environment & printing method document to find information regarding 
scanning environments and printing methods.  

  

https://www.gs1.org/docs/barcodes/GS1_Barcodes_Fact_Sheet-Scanner_enviroments_and_printing_methods.pdf
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Appendix C - Barcode verification grading definitions for Grades 1 – 9 
 

1 DEC - Decode 
Judges whether reading is possible when decoding is performed.  If the grade 
is of this item is low, it may not be possible to identify the barcode. 

2 EDGE - Edge Determination 
Judges whether the read number of barcode edges (points where the color 
switches between white and black) equals the expected number of edges. 

As shown in the bottom-right image, the inclusion of white lines due to 
factors such as scratches reduces the grade. 

3 SC – Symbol Contrast 
Evaluates the difference between the maximum light intensity (Rmax) and 
the minimum light intensity (Rmin) within the code area.  If an overall 
contrast is not sufficient, the grade is low. 

4 MINR – Minimum Reflectance 
The minimum reflectance in the scan wave form.  It evaluates whether the 
minimum light intensity (Rmin) is 50% or less of the maximum light intensity 
(Rmax) If the bars are marked in an overall light manner, the grade is low. 

5 MINE – Minimum Edge Contrast 
Evaluates the minimum difference in reflectance between a space (including 
the quiet zone) and its adjacent bars is 15% or less. If some bars are narrow 
or if part of the background is dirty, the grade is low. 

6 MOD – Modulation 
Evaluates the ratio of the minimum edge contrast to the symbol contrast. If 
some bars are narrow or if part of the background is dirty, the grade is low. 

7 QZ – Quiet Zone 
Evaluates whether the quiet zone width meets the standard. 

8 DCD – Decodability 
Evaluates the size of the error between the ideal line width pattern and the 
actual line width pattern for each code type. If bars or spaces are too wide 
or too narrow, the grade is low. 

9 DEF – Defects 
Evaluates uneven colours within elements. If bars or spaces are flawed or 
dirty, the grade is low. 
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Appendix D - Barcode Grade Verification Table  
The table below summarises the test parameters and grade levels to achieve minimum 
symbol quality grade of 2.0 (C). 4 (A) Pass, 3 (B), 2 (C), 1 (D), 0 (F) Fail.  

Use the link below to verify the information in the chart is current. 

 

Extract from  GS1 2D Barcode Verification Process Implementation Guideline,  
Section 7 Quality Grading, Table 7-3 Test parameters and grade levels. 

  

https://www.gs1.org/docs/barcodes/2D_Barcode_Verification_Process_Implementation_Guideline.pdf
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Appendix E – Contact information 
 

For additional information contact GS1 Canada: 

Toronto Office 

1500 Don Mills Road, Suite 800 

Toronto, Ontario M3B 3K4 

Telephone: 416-510-8039 

Toll Free: 1 800-567-7084 

info@gs1ca.org 

Web: www.GS1ca.org 

Montréal Office 

Image and Vérification Services 

9200 boul. du Golf  

Montréal (Anjou), Québec H1J 3A1 

Telephone: 514-355-8929 

info@gs1ca.org 

 

https://gs1ca.org/
mailto:info@gs1ca.org
http://www.gs1ca.org/
mailto:info@gs1ca.org
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