Barcode Verification - ISO/IEC 15415
The standard for 2-D label-based barcodes

For 2-D barcodes, barcode verifiers analyse the structure of the symbol and the reflectance of each of the
modules. 2-D label-based codes are graded according to eight different parameters under the ISO 15415
standard. Like with 1-D barcodes, some parameters are image-related, and others are data-related.
Because 2-D barcodes contain so much more data than 1-D barcodes, there are more parameters related
to data quality than image quality.

Grading

2D barcodes are graded against several different parameters. The lowest
individual parameter grade becomes the overall grade for the code. The grading
process begins with a pass/fail test. If the code can be decoded, it passes the
first test. If it cannot, it is automatically assigned an “F” grade. After a code is
decoded, it is graded for symbol contrast, modulation, reflectance margin, fixed
pattern damage, axial non-uniformity, grid non-uniformity, and unused error
correction.

Here is the Verification Report from the above barcode when printed on white
paper with a laser printer:

Application Validation: N/A

General Reader Scan
gwertyuiopasdfghjkl
Data Matrix - ECC 200

- Pass grade b5

B Matrix Size 18x18
Minimum Reflectance 5%

-+ Maximum Reflectance 8%

X Dimension 1261 um
¥ Dimension 1255 um

+ X Print Gain 20 pm, 8%
Y Print Gain 81 um, 6%
Aperture 500 pm

10 Details
- Owverall
i+ Decode
- Symbol Contrast
Axial Non-Unifermity
i+ Grid Non-Uniformity
- Medulation
- Reflectance Margin
Unused Error Correction
i+ Contrast Uniformity
G Fixed Pattern Damage

This barcode grades as 4.0/20/660 (A) meaning it is grade 4.0 or Grade A, it was verified with a 20 mil
aperture (20 thousandths of an inch) and light of 660 nanometres was used.

ISO/IEC 15415 Quality Parameters for 2D barcodes printed on paper/labels.
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Decode evaluates whether barcodes can be read by
the algorithm provided in the symbology specifications.

Symbol Contrast evaluates the contrast between the cells by the difference between
the maximum reflectance and the minimum reflectance.

The larger the difference is, the higher the grade becomes.

This barcode does not have enough contrast.



Modulation evaluates the amount of variation in reflectance
of light and dark cells. The more uniform the reflectances

are, the higher the grade becomes.

This barcode has poor modulation

Reflectance Margin evaluates whether the cells are
recognized correctly as dark or light cells. Some of these
borderline cells shown here could be incorrectly recognised as
light/dark.

Fixed Pattern Damage includes errors with the L sides or clock pattern or quiet zone.
This barcode has all three errors.
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Axial Non-uniformity refers to the uneven scaling
of the code. This is an example of axial non-uniformity.
Individual cells are rectangular and not square.

Grid Non-uniformity measures the biggest
deviation from the grid. This image displays grid
non uniformity.

Unused Error Correction This measures the amount of available Error Correction in
a symbol. Error Correction is a method of reconstructing data that is lost via
damage

The fewer the unused codes the higher the grade.

The codes are provided to correct and recover the

information in dirty, flawed or damaged cells.

What is ‘aperture’ when used in the context of barcode reading and
verification?
The aperture used to verify the symbol is represented by a yellow dot in the
figure on the right.
Look at this extract (below) from the GS1 DataMatrix Guideline, release 2.5.1,
Ratified, Jan 2018, page 43:
“Note 3: The effective aperture for GS1 DataMatrix and GS1 QR Code
quality measurements SHOULD be taken at 80 percent of the minimum
X-dimension allowed for the application”.
For general healthcare label printing, this would equate to an aperture of 8.
Note - Aperture: is the aperture reference number defined in ISO/IEC 15415 (expressed in mils or

thousandths of an inch). X-dimension —
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What does X-Dimension mean?
The X-dimension is the size of an individual cell (black or white).




GS1 size recommendations for symbols using GS1 DataMatrix

In the GS1DataMatrix Guideline release 2.5.2, Jan 2018 there are various tables giving the GS1 size
recommendations for symbols using GS1 DataMatrix in different applications.
For example, look at the three tables below.

Symbol specification table 6 - This relates to ‘regulated healthcare non-retail consumer trade items, which
are not scanned in general distribution’.

Symbol(s) X-dimension Minimum symbol height for given X Quiet Zone Minimum quality
specified mm (inches) mm (inches) specification
For For
minimum For target maximum
X- X- X-
Minimum Target Maximum | dimension dimension dimension
ks Mairix 0.254 0.380 0.495 Heloht Is determined by d-
(ECC 200) (0.0100") | (0.0150") | (0.0195") dimension and data that is 1X on all four sides 1.5/08/660
(*) encoded
*) 2D X-dimension - Optical effects in the image capture process require that the GS1 DataMatrix symbol be
printed at 1.5 times the equivalent printing X-dimension allowed for linear or Composite symbols.

Symbol specification table 8 - This relates to ‘trade items scanned in retail pharmacy and general
distribution or non-retail pharmacy and general distribution’.

Symbol(s) X-dimension Minimum symbol height for given X Quiet Zone Minimum
specified mm (inches) mm (inches) quality
specification
For For
minimum iif ;a_rget maximum
X- ; . X-
Minimum Target Maximum dimension dimension dimension
GS1
DataMatrix 0.750 0.750 1.520 Height is determined by X-dimension .
(ECC (0.0300") | (0.0300") | (0.0600") | and data that is encoded 1X:en all four sides 1:5120/600
200)(*)

(*) 2D X-dimension - Optical effects in the image capture process require that the GS1 DataMatrix and GS1 QR
Code symbols be printed at 1.5 times the equivalent printing X-dimension allowed for linear symbols.

Symbol specification table 10 This relates to ‘regulated healthcare retail consumer trade items, which are
not scanned in general distribution’.

Symbol(s) X-dimension Minimum symbol height for given X Minimum
specified mm (inches) mm (inches) Quiet Zone ql}?‘"t\{
specification
For For
minimum  For target = maximum
Minimum X- N X-
(b Target Maximum | dimension dimension @ dimension Left
GS1
DataMatrix 0.396 0.495 0.990 :
(ECC (0.0156") | (0.0195") | (0.0390") Height is determined by X- 1X on all four sides 1.5/08/660
200)(*) dimension and data that is encoded
%) 2D X-dimension - Optical effects in the image capture process require that the GS1 DataMatrix symbol be
printed at 1.5 times the equivalent printing X-dimension allowed for linear or Composite symbols.
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