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* « A barcode (also bar code) is an optical machine-

readable representation of data.

Originally, bar codes represented data in the
widths (lines) and the spacing of parallel lines, and
may be referred to as linear or 1D (1 dimensional)
barcodes or symbologies.

They also come in patterns of squares, dots,
hexagons and other geometric patterns within
images termed 2D (2 dimensional) matrix codes or
symbologies.»
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» Structure
» Encoding

» Applications

» Always starts/stops with a star (*)
*AALBORG*
» In between, the encoded characters

» Each character is divided into 9 elements and
separated with a thin space

» Only two sizes for the elements : thin or wide
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Encode A-Z characters, 0-9 digits and 7 special
characters (-, $, %, ., /, +,)

Each element is either W, w, B, or b

Code Details
Format1
MMM BYWowBwBwh
MMMV DYWbwbwBwE
IlwMhathanh. BYWEWYbYWbiwb
RN Dby DYYED

Format2

(space) NedWnNnvyYnN bYWBwhwBwib

OO W > © @ ~ & 3 & wh =~ o +

WhanNWniN BvWhwbwBwb
MithaitniN- bYW bbb
lwMnNwiNwh- BYWbwbWbivb
MNARaAAINMN buwbWEwWBwh
WWniwhNnNnvY BuwbWhiwbwE
MNAINANAYY DwBWhwhwE
W TNNNNN BwBWWbwwbwb
NRMWATNAY DwbVBwwE
WRINWARINAN B WBwhwib
MNIWAYARNNMN bwBWWBwbwh
MNArwNAWIYY bebWowBwE
WinkbwiNnni BwbibwBwb
MNIWNMANMN bwBWWhwBwh
WWniNnMwNnvY BuwbwbWhwEe
MNAYRNWNAYY bwBwhvWowEs
Wninihwint BwBwbWbwb
MNAMWNIAY bubwBWhwEB

» Decode this barcode

N{XE(C“U}MDUOZK’*XLAIOT\ITI

WM BrbwBWWhiwh
NARVAANNN bwBwBYWbwb
NnMNniwAnW bwbwbWEwWS
WNNwiN BrbwlbWBwh
NRWhNwinMN bwBwbiWBwh
MNNAWWIN DwbwEWWBwWD
WWRNAMNNndY BubiwbwbiWB
NAVRNARwAY BrwBnbwbive
WinhniwhN BwBwhbwbih
NN bwdbwBwbivWE
WikNIWRNwN BabwBwbih
NAVRVWARWI bwBwBwbb
NN bwbwbwBYWE
NN BuwbiwbwBWWh
NWhNviah bwBwbwBwh
NNV bwbwBwBWD
WiNnnNnYY BWowbiwbwB
MNwdWnINNNNYY BVWEWbwbwB
WindnNnNN BYWEBwbwhwh
MNihnAnNnvy byVWhwBwbwB
WWIANYWNNNN BYWhwBwhib
NN DYWEWBwbwb
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1D Barcode — Code 93
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1D Barcode — Code 93 — Structure

O

1D Barcode — Code 93 — Encoding

O
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Algorithm to calculate the « C » and « K » character

» Associate each character with its weight. The weight goes
from 1 to 20 (after 20, it goes back to 1) from the right to

the left.

» Multiply the value of each character by its weight and
sum them all. Then, divide the result by 47 (don’t ask us
why ;)). « C » is the rest of this division

¢ Do the same for « K » but « C » is taken into account in
the sum and the weight is limited to 15.

» Code 93 Table

131112 100010100
111213.101001000
111312‘1D1DDU1DD
111411 101000010
121113 100101000
121212 100100100
121311 100100010
111114 101010000
131211.100010010
141111.1DDUD1D1U
211113 110101000
211212 110100100
211311 110100010
221112 110010100

OO0 @k O o~ ® M & W= O

2B
28
30
gl
32
33
34
3
3B
37
bS]
38
40
4

| - - I Il I

SPACE
§
i

4

211122

211221

221121
22211
112122
112221
122121

123111

121131

311112

azn
321111
112131
113121

110101100
110100110
110010110
110011010
101101100
101100110
100110110
100111010
100101110
111010100
111010010
111001010
101101110
101110110

Aleloflo|lz |2 |R|e|—=|T|(@|™m|m

221211 110010010
231111 110001010
112113 101101000
112212 101100100
112311 101100010
122112 100110100
132111 100071010
111123 101011000
111222 101001100
111321 101000110
121122 100101100
131121 100010110
212112 110110100
212211 110110010

42 %
43 ()
44 (%)
45 i3]
45 +

211131
121221
2111

21

122211

Start/Stop * | 111141
(Reverse stop) 114111

Unused

411111
111132
111231

113211
213111
212121

110101110
100100110

111011010

11010110

[100110010

101011110

101111010
111101010

101011100

.1D1DD111D
113112
101110010

10111000

110111010
110110110
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» Calculate the « C » and « K » character for the word

« AAU »

Car Val Car Val Car Val Car Val
0 0 A 10 N 23 - 3B
1 1 B 11 O 24 . 37
2 2 C 12 P 325 Esp 38
3 3 D 12 @ 26 % 34
4 4 E 14 R 27 | 40
5 5 F 14 § 28 + #
E B G 16 T 29 % 42
T T H 17T U 30 ! 43
g 8 1 18 v H & 44
g 9 J 19 W 32 & 45

K 20 X 33 @ 46
L 21 Y 34
M 2z Z 35
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1D Barcode — EAN Code

O

1D Barcode — EAN Code — Structure

O

00065l
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» Examples of some country codes :
US : from 000 to 060
France : from 300 to 379
Uzbekistan : 478
Denmark : from 570 to 579
China : from 690 to 695
Bulgaria : 380

« It does not always represent the production country
but it may be the country where the company is
based in

» Each character is coded by 7 elements

» Only 12 characters are actually coded, the first one is
deduced from the others.

There are 3 different coding tables : A, Band C. The
characters after the middle break bars are always coded
according to the C table.

The characters before are either coded in A or B set, it
depends of the value of the first character according to
the following table

10/1/2009
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1D Barcode — EAN Code — Encoding

O

Parity table

>z |z >z > > >

O |(w|w|w|w|>[>(>]|>

> (>|w|w|>|w|o|w|>
®|(@|w|> > |w|w (> ]|>

@[> |>|>|w|w|>|w]|>
> lom|>|w|lw|>|w|w|>

1D Barcode — EAN Code — Encoding

O

» Coding tables

0100111 1110010
0110011 1100110
0011011 1101100
0100001 1000010
0011101 1011100
0111001 1001110
0000101 1010000
0010001 1000100
0001001 1001000
0010111 1110100
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1D Barcode — EAN Code — Encoding
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1D Barcode — EAN Code — Applications
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» Composed of different zones :

Finder Patterns which are used to detect the position of the QR
Code

Timing Patterns which are used to identify the coordinates of
the different symbols

The encoded data zone

The format information zone which basically contained the
error correcting level and the mask pattern.

AN Finder Pattern

Timing Pattern

encoded data (ncluding error correct code)
format information

10/1/2009
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2D Barcode — QR Code — Applications
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o Structure

* Applications

» Consists of 4 main components :

The fixed boundary line (ie corner) used for calculating the
rotational position of the data matrix code

The open boundary (ie opposite corner) used for identifying
the number of rows and columns (also referred to as the
“matrix density”)

The encoded code area, also known as message area

The “clear zone” surrounding the data matrix code. Useless but
can be found on some products

10/1/2009
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The open
_~ boundary

|~ The message area

The clear zone

The fixed
boundary

» Reading of permanent direct labels (on tools,
surgical/medical instruments)

» Incoming/outgoing goods inspection

« Electronic circuit boards \

» Mail, letter, document tracing g

Data matrix code as a component on a circuit board

10/1/2009
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Barcode Readers — Contact wands
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Barcode Readers — Active non-contact reader
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Barcode Readers — Passive non-contact reader
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Barcode Readers — How to use them ?
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