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A PCB Character Recognition System Using Rotation-Invariant
Features
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(Jin-He Jung and Tae-Hyoung Park)

Abstract : We propose a character recognition system to extract the component reference names from printed circuit boards (PCBs)
automatically. The names are written in horizontal, vertical, reverse-horizontal and reverse-vertical directions. Also various symbols
and figures are included in PCBs. To recognize the character and orientation effectively, we divide the recognizer into two stages:
character classification stage and orientation classification stage. The character classification stage consists of two sub-recognizers
and a verifier. The rotaion-invarint features of input pattern are then used to identify the character independent of orientation. Each
recognizer is implemented as a neural network, and the weight values of verifier are obtained by genetic algorithm. In the orientation
classification stage, the input pattern is compared with reference patterns to identify the orientation. Experimental results are
presented to verify the usefulness of the proposed system.
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Fig. 5. The stage of character classification.
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Table 1. Recognition rate according to the character classification
method.
(491: %)
s zelFg | T
=) Zud
| 59| Jge | aw |
EZHE EAE
gejet\| #8711 - - i_ rf 7;& !
S 85.5 91.3 933 952
S 90.2 94.1 95.1 96.1
S3 883 96.1 95.1 95.1
Sa 87.3 94.1 97.1 97.1
B 87.8 93.9 95.1 95.9
¥ 2.PCB 248 v
Table 2. Comparison of recogmtion rate for PCBs.
PCB Q121 -&(%)
HE o 7189 AP
1 1753 89.6 100.0
2 2885 78.8 94.1
3 3893 68.8 85.5
4 2867 73.6 974
5 4232 69.2 96.0
6 1284 96.0 98.1
7 3229 82.4 922
8 407 594 88.6
9 1564 88.8 96.0
10 1171 85.0 98.6
11 2107 933 939
A 804 94.6
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