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IC chip character segmentation and recognition method
based on geometric features

GUO Xiaofeng"’, WANG Yaonan'"?, MAO Jianxu'"’

(1. College of Electrical and Information Engineering, Hu’nan University, Changsha 410082, China; 2. National Engineering Laborat-
ory for Robot Visual Perception and Control Technology, Hu’nan University, Changsha 410082, China)

Abstract: To solve the problem of character segmentation and recognition in IC chip, a method based on character geo-
metric features and a normalization and relocation method based on the smallest circumferential circle of characters are
proposed. The recognition is accomplished by template matching based on pixel difference. Firstly, the histogram equal-
ization is applied to the chip image, and the auxiliary circle is used to locate the center line and correct the image. The
ROI region is located and processed by mean of binarization. Subsequently, the binary ROI region image is segmented
into characters, and the geometric features of the characters are used as the judgment conditions, thus the correct seg-
mentation of defective characters is completed. Then, the maximum contour is extracted from the single character im-
age, and the minimum circumscribed circle of the contour is used to normalize and relocate the characters. Finally, the
normalized characters are differentially recognized. Four kinds of chip samples are collected for experiments. The res-
ults show that the method can achieve accurate segmentation of chip characters, and the accuracy of defective charac-
ters is 90%. The average recognition time of single character is 4.6 ms, and the recognition accuracy is 99.4%.
Keywords: IC chip; character segmentation; character recognition; aspect ratio; area ratio; geometric characteristics;
minimum circumscribed circle; pixel difference
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Table 1 Normal character segmentation results
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Table 2 Defect character segmentation results
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Table 4 Recognition results of alphabetic characters

TR OESPOIA BRI BB HER%
A 150 0 150 100
C 399 1 400 99.75
D 346 4 350 98.86
G 50 0 50 100
H 150 0 150 100
I 391 9 400 97.75
K 50 0 50 100
N 50 0 50 100
P 350 0 350 100
R 100 0 100 100
S 200 0 200 100
\% 50 0 50 100
W 50 0 50 100
X 250 0 250 100
Y 50 0 50 100

A 2636 14 2650 99.47

SR TSI o8 S S P SR B AP

REAR S, BBAE 99% L b o Hih fE Rk 2
24 AN RTRTE 100% A 17 2% (BF
5, FH 12 A28, 1 f R A R AR AR TR

S5 AG IR BT AT A
e 3 poR, TR BN EE 4 Brs
®3 HFIAMNER

LA, B U A

Table 3 Recognition results of numeric characters

B ETRIAS HRRERIAS SR UM%
0 594 6 600 99.00
1 439 11 450 97.55
2 400 0 400 100
3 300 0 300 100
4 450 0 450 100
5 450 0 450 100
6 100 0 100 100
8 398 2 400 99.50
9 298 2 300 99.33

RIS 3429 21 3450 99.39
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Table 5 Comparison of test result
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