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Online Identification Method and Design of Removing Device for Impurities in Sili-
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Abstract: In order to realize the automatic removing of impurities in silicon particles, an impurity
identification algorithm is presented and an automated impurity removal device is designed. Firstly, an
image of silicon particles is collected by the camera in real time, and it is preprocessed, morphologically
operated, and edge detected by Visual C+ + combined with OpenCV to identify and locate the impurity.
Then, based on the RS-232 protocol, the communication with the single-chip microcomputer is realized,
the position information of the impurity is transmitted, and the action of the corresponding device is
controlled. Finally, the separation of the silicon and the impurity is accomplished. It is verified that the
system can effectively identify and remove impurities, and the removal rate reaches 95% , which meets the
design requirements. The device adopts the “subregional removal algorithm” combined with the “high-
pressure gas” method for impurity removal, and has the advantages of fast action response and high
rejection precision, improving production efficiency and reducing production cost.
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Fig.2 Structure of the system for online identification and removal of silicon impurities and the prototype
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Fig.3 Flow chart of the system for online identification and removal of silicon impurities

2 RERHVIR AR IE R E I

ik i PG R 4 A8 IR YN T 4 3 thE 28 Bk 4 A e ) A 7= g Al
5o TTQ-1I2 1 CMOS fm 15 8 AR AL, 5 Sk & 8 K 5~50 mm 7] -
P X (B GRLER PO S L %W IR EEE) N ¥
400 mm, fi R 3 BER N 192018 F X 1080 8 &K , fEA SCrh 41 4%
RN 64018 FE X 480 14 F B EMR I AF 2= PCHLH , H R I
ER I 4 57 % . FIH Visual C+ -+ 454 OpenCV B 4T B % 4b
BB U0 R o R TR R R EIORE R B A R B L BB ALAE < 4
FH 2 B AR B (R R S U AR AR R S — , U TR :
Z JOORS W 22 A IS % -
2.1 HEREGHLE
FEAGHLIRIA B (A R A &5 B 2, 2 TS ML A% A B3 B8, X DLl 2 A 4 U A 5 B 1Y)
SERPPE . PR, E SEBR N, T R AR P S TR B R bR SRR R R AE A B B R
ARERE . O T RERS S H 2% T A o BRAE B kAR R FHIAMT{’ﬁffT“ftE’ML}Eﬁ%S] PEAERE T 7
JEON R 6 A AT RO B AL . B 2 R £ G b B R R BRI O, B T RGB 3 B 3 (8 % K
B T MR A )00, 4 HRURR 2 AR A 7 ik 1T 0E MR W IR A Gy W5 2 O R (1), JRZ5 HE N E] 5(a) T 7w o
G gy = 0.300 8R + 0.585 9G + 0.113 3B (1)
ST A RS R AT A B Ok K B AL R LR RS AR AR B RO e e AR BE T, £
A MG B H A B AR s R Y e R
0 Gy <T

— gray 2
D= o556y = )

L

P4 ke BortE i S
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