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Code 3 0f 9

There are many types of bar codes in use today. One which is increasingly used in t
Health Service (e.g. for labelling blood samples) isGbde 3 of 9 It was first designed
in 1974 in the USA. The diagram below shows an example of this code. Each code
and ends with an asterisk (*).

HNURAR AR

*+A123B4C5D6E711*

Every letter or number within the code is made up of 9 elements, 5 bars and 4 space
of the bars and spaces thicker than the others. There is also a thin white space betw
of the coded characters when they are combined together.

Individual elements of the bar code BARS SPACES
above are shown opposite. The codes 1 I I I I I 10001! 0100

are shown in a binary code on the far
A I Il 10001 0010

right, using 1 fothickand 0 forthin.
*
I IIII 00110| 1000

From the code shown above, identify * and then deduce the code for +.

Example 1

Solution
Starting on the left, you can see that for BARS we have 001 1 0 and for SPACES,
This gives
BARS 00110
SPACES 100 O

Note that the thick (1) bars or spacestarieeas thick as the thin (0) bars or spaces.

After the space, you can see that the next 5 BARS are 000 0 0 and the next 4 SPA
give 101 1. Hence the code for +is

0 000 O

1011

he

starts

s, with 3
een each

1000.

\CES
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Exercise 1

For the code above, identify A and 1 and deduce the codes for 2 and 3.

The advantage of this code compared with the 8-digit and 13-digit EAN bar codes often

used on grocery products is that it can be used for both nuareetters.

Activity 1
a) How many different patterns are there with one '1' and three '0's.

b) How many different patterns are there with 2 '1's and three '0's ?

C) Deduce the number of different combinations possible for codes using exactly two

thick bars and one thick space. Is this sufficient to be able to code uniquely all
letters from A to Z and all numbers from 1to 9 ?

d) If there are exactly three thick bars or spaces, how many possible combination
there?

S are

You should have deduced that there are 40 possible codes; the full coded list is give
Appendix 1.

Exercise 2

Use the details in Appendix 1 to decode:

O O

You can also code messages using the table in Appendix 1.

Example

Code *AYR4 * (Use the grid in Appendix 2 to help.)
Solution

BARS 10001 10100 10010 00101
SPACES 0010 1000 0001 0100

1 061001 0

00 01i1 010¢ 00
’ 00i 000 1i O
000 &

0 1
0

01
0

*

0o010: 10
* A ' Y

1
4

nin
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Exercise 3
Code *3.14*using the grid in Appendix 2

Activity 2

What are the advantages/disadvantages of this type of bar code?




MEP: Codes and Ciphers, UNIT 9 Code 3 of 9

Appendix 1

(Note that * is used for the start/stop which must

Character table

precede and follow every code 3 of 9 message|)

ITTO 00000 1111l % 1000 T00TO HIiInl 1
TTO0T 00000 inini + 1000 T000T N IlIn N
T0TT 00000 (HINN / 0TO0O 0TTO00 (] N 1] c
0TTT 00000 innni 3 0TO0O 0TO0TO inini _
0007 0TTOO (1 R I « 0T00 0TO0O0T (] HIl H
000T 0T0TO ININ 1} aoeds 0T00 TT000 HE i 9
000T 0T00T (] RIN 0T00 00TTO intEni 4
000T TT000 HEEil 1l - 0T00 00TOT il NIN 3
000T 00TTO (11 1 B Z 0TO0O T0TO00 Hl NIl a
000T 00TOT ITEl N A 0TO0O 000TT ililEn o)
000T T0T00 HIEI 1] X 0TO0O T00TO Hl Nl q
000T 000TT IlIE N M 0T00 T000T HI IR v
000T T00TO HIIE | A 00TO 0TTO00 (1 1 Bl 0
000T T000T HIID W N 00TO 0TO0TO inl Nl 6
1000 0TTO0O i1 NIl 1 00TO 0TO0O0T (1 1INl 8
1000 0TO0TO i1 HINI S 00TO T1000 Hil 1IN L
1000 0T00T i1 HIIN o 00TO 00TTO ilm nui 9
1000 TT000 H EInn O 0010 00TOT (i1 Bl S
1000 00TTO i11ENl d 00TO T0TO0O0 HINE I %
1000 00TO0T 110IN o) 00TO 000TT iIll HN €
T000 T0TO0O i1 ENRIl N 00TO T00TO Hil Nl Z
1000 000TT 1 1IEN N 00TO T000T Hil 1IN T
soords siegq ulened 1a10eiey)d saordsg sieg ulened Ja)oereyd
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Appendix 2

GRIDS
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(A) Four letters / words

(B) Five letters / words

(C) Six letters / words




