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Analysis of the Back Propagation for Cucumber Image

Processing
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Fig. 1 Block diagram of image processing system
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Table 1 Specifications of CCD camera
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Item

Specification

T V

NTSC standard 525Lines
60 Field/sec 2:1

CCD camera

Image sensor

1/3inch interline transfer CCD

(Model: ICD-703)

Pixel elements

771(H) X 492(V)

Resolution

460TV Lines

S/N ratio

50dB(AGC OFF)
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Fig. 3 Binary codes for pattern recognition
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Fig. 2 Pixels of an threshold
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Fig. 4 Monitor screen for Fig. 5 An image looking for

BP learning parameter cucumber flower
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Table 2 Results of pattern recognition for 140 detected numbers
Total Learning Recognition pattern False detection pattern

Detected R iti R al

detects pattern eree ecognition Number |False rate(%) emov
numbers number numbers number rate(%)
2 2 2 - ~ 100.00

7 2 2 - - 100.00

8 3 2 1 0.01 99.99

9 3 2 1 0.01 99.99

10 3 2 1 0.01 99.99

11 4 2 2 1.43 98.57

1(01:01)4 12 4 2 2 1.43 9857
13 4 2 2 1.43 98.57

21 8 2 6 4.29 95.71

22 9 2 7 5.00 95.00

23 9 2 7 5.00 95.00

24 9 2 7 5.00 95.00

25 11 2 9 6.43 93.57
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Table 3 Results of hidden layer number
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Recognition pattern

False detection pattern

hid
idden Image size Total detects Detected | Recognition Numb False Removal
| umber
layer numbers numbers number rate(9%6) rate(%6)
10000 445 % 363 15x12 (180) 4 2 2 1.11 98.89
1000 297 X 421 10X 14 (140) 2 2 - - 100.00
2000 297 X421 10X 14 (140) 2 2 - - 100.00
3000 297 x 421 10X 14 (140) 2 2 - - 100.00
4000 297 X 421 10X 14 (140) 2 2 - - 100.00
5000 297X 421 10X 14 (140) 2 2 - - 100.00
6000 297 X 421 10Xx14 (140) 2 2 - - 100.00
7000 297 x 421 10X 14 (140) 3 2 1 0.01 99.99
3000 297 X421 10X 14 (140) 3 2 1 0.01 99.99
9000 297 x 421 10X 14 (140) 3 2 1 0.01 09,99
10000 297 X421 10x 14 (140) 3 2 1 0.01 99.99
Table 3 &% %o a}% zouy 22238 Yed otk £934 1000~6000
7HX) & Fig. 29] o]x3 & AL st o3 205 AES 1, 700057 = L4
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Table 4 Comparison of pattern recognition for the 140 image pixel size

Total Learning Recognition pattern False detection pattern
detects pattern Detected | Recognition Number Average of Average of
numbers number numnbers number false rate(%) | removal rate(%)
2 34 32 -8 -0.01 -99.99
6 43 38 -2 -0.01 -99.99
7 44 40 4 0.01 99.99
10X 14 8 43 40 3 0.01 99.99
(140) 9 44 40 4 0.01 99.99
10 53 40 13 0.01 99.99
11 62 40 22 0.01 99.99
23 477 40 437 7.80 92.20
24 664 40 624 11.14 88.86
25 937 40 897 16.02 83.98
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