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A Method for Automated Construction of Image Processing
Procedure Based on Misclassification Rate Condition
and Vision Expert System IMPRESS-Pro

TOSHIHIRO HAMADA,#1 AKINOBU SHIMIZU,2 JUN-ICHI HASEGAWA'3
and JUN-ICHIRO TORIWAKIT

This paper proposes a new expert system IMPRESS-Pro that automatically constructs an
image processing procedure to discriminate whether there exists a specific figure in a given
image or not by using condition of misclassification rate given by a user. This system has a
sequence of several local processes whose algorithms and parameters are unfixed and decides
them sequentially based on the condition for each local process performance estimated from
the requirements on misclassification rate. This paper also shows experimental results of ap-
plying this system to a procedure generation problem for extracting defect parts on surface
of integrated circuit packages, and discusses possibility and limitations of the system.
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Fig.1 Outline of the procedure frame studied in the text.
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Fig.2 Outline of procedure construction process.
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Table 1 Notations for local process performances and
the accuracy of final decision per image.
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Table 2 Image processing algorithms and shape features registered in database.
types of operators [ranges for searching optimum parameters feature to be extracted
smoothing uniform weight mask size(pixels) (in{gvlel? £ 2) (1) area
D (pixels 1~82 2) circularity[]
2nd order difference (pixels) (interval : 1) (2) circularity
number of direction 4 (3) direction of principal axisO
differentiation| ~4-neighborhood | D (pixels)  1~82 feature |(4) average of differentiation
Lap?aman ‘ (interval : 1) measure- output in sample figures
8-neighborhood | D (pixels) 0~82 ment . ,
Laplacian (interval : 1) (5) average of gradient vector's
Type 1 - magnitude in the
I%’gray value at ()2 Th thre.slllold for gray valuVeA neighborhood of
. v | (minimum gray values in sample cample fi )
binarization |  then output 'I"at i) figure after differentiation) - 10 sampie higures
Type I : - . "
If gray value at (ij)<Th (maximum (interval : )1)+
then output '1" at (i,j)

o3

( D : difference distance)
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Table 3 Procedures constructed by IMPRESS-Pro and IMPRESS 12),

differentiation =) binarization === classification of connected components
IMPRESS-Pro 8-Laplacian Type I T/ = 0.2459
difference distance = 37, threshold= 38 ( - )

8-Laplacian
mask size= 3

IMPRESS 12 (uniform Weight) (
d

smoothing === differentiation == binarization == fusion == small component elimination

Type I expanding
ifference distance=39) \threshold= 22 —shrinking

(threshold = 33)
—expanding
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Table 4 Performance of the constructed procedure.

performance
Abin 1.53
(= 110 c.c./72 images)
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{t-p-pin} (= 36 defects/36 defects)
P{f.p; 0.0182

{f-pia} (=2 c.c./110 c.c.)
P{t.p; 0.944

{ ia (= 34 defects/36 defects)
P{F.P.} 0.0556

(= 2 images/36 normal images)
P{F.N.} 0.0556
(= 2 images/36 abnormal images)

(c.c.: connected component)
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Table 5 Relationship between requirements of error rates
given by a user and the performance of the con-
structed procedures.

o 3 | P{F.P.} | P{F.N.}
0.07 | 0.07 | 0.0556 0.0556
0.03 | 0.10 | 0.0278 0.0833
0.20 | 0.03 | 0.194 0.0278
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(a-1) abnormal image (left) and sample figure (right)

(a-2) final result IMPRESS-Pro) (a-3) final result (IMPRESS)

(b-1) abnormal image (left) and sample figure (right)

. )
(b-2) final result (IMPRESS-Pro) (b-3) final result (IMPRESS)

(c-1) normal image

(c-2) final result IMPRESS-Pro) (c-3) final result (IMPRESS)

03 IMPRESS-Pro0 IMPRESS'?000000000000000
Fig.3 Experimental results of applying the procedures constructed by
IMPRESS-Pro and IMPRESS '2).
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Table 6 The definition of symbols used in the
calculation.
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