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Fig.2 Photometric images of calibration substance
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Table 1  Error between original and reconstructed
surface of melon seeds
i o BIEY B B R
/0 /0 /mm /mm /mm /e /%
- 2090 192 66 53 63 0.700 0.044 0.376 3.77 96.23
1 90 179 68 51 58 0.738 0.074 0.093 6.28 93.72

3 90 171 60 52 68 0.777 0.063 0.178 5.34 94,66
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Fig.3 Reconstructed surface of calibration substance
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Fig.4 Photometric images of melon seeds
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Fig.5 Location images of melon seeds
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Fig. 7 Location image and its gray hue-image

S8 AL B v I DR T ) XS A 2 1 )
73 v SRR I R b A DR R IR — e
H(%EIL (3)., ATTHSE I DX 8 3R A R T 5 17 R
q) » VOEIG K20, yo) A DB 1L RN

zo= 0, WA UHS R T 22 10T %% 2 AOAF X L
P 8 Fra ol Bl 5 - [ i sl P (AR ), A



162 el TR 2

2007 4

P o T L5 50 3 X BT TG 22T 40 7 V0
TIRTR T = H IR,

a. IEHEEML T b REHORT

B8 72l g 1%

Fig.8 Reconstructed images of melon seeds
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Table 2 Identification features of the characteristic values of trained samples %
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Method for identification of wrinkled black melon seeds

using photometric stereo
Li Haoyu, Li Wei*, Xu Xiaobo
(College of Engineering, China A gricultural University, Beijing 100083, China)

Abstract: At present, the cleaning of wrinkled black melon seeds is performed manually, which has extremely
low efficiency. As to the problem, a method for identifying wrinkled black melon seeds with photometric stereo is
proposed in this paper. First, the accuracy of image capturing system was calibrated by constructing a testing
entity surface. Then, as there was a great color difference between the central and the periphery area of the black
melon seeds, the two parts of surfaces were separately reconstructed. Finally, experiments were done to deter—
mine transverse surface area as the identification feature, and the threshold is nine. It was shown that more than
90% of the wrinkled melon seeds could successfully be identified while the error rate is below 5%. From the
experiments, it can be concluded that the algorithm of photometric stereo can be used to identify the wrinkled
black melon seeds effectively.

Key words: machine vision; three-dimensional surface reconstruction; photometric stereo; identification of

wrinkled black melon seeds



