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Polycrystalline Silicon Video Inspection System
Based on Small Area Tracking

ZHOU Xiuyun, HUANG Jianguo, FENG Zhongzheng
(School of Automation, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: A polycrystalline silicon video inspecting system was designed for the real-time measuring
the diameter of polycrystalline silicon stick. In this system, the machine vision method founded on the
imaging information from two fixed cameras are adopted to track the edge of goal silicon stick and
measure its diameter. The image partitioning method based on left-middle-right difference is used to
pick up targets, and the mass centroid tracking algorithm based on small area tracking is utilized to
track the targets. The system can measure real-time the diameter of polycrystalline silicon after it is

calibrated. The experimental result shows that the system can find and track feeble edges, and its
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precision can meet the industry demand in the range of 8 to 150-mm-diameter.

Key words: machine vision; feeble signal; image segmentation; small area tracking; system
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Fig.1 Schematic diagram fixed
doubel-camera measurement
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Fig.2 Frame diagram of system composing

PR R Gt ¥E 5 H A< Toshiba TeliCS8630Ci #H
PLARERE R F:6.5 Zi~) x6.25 Z~f, 1/3 ZL-F 4
T, ML B /N T B fE (R B 29 mm x 29 mm X
30 mm, ) 50 g), 5%k & COMPUTAR A &) 19
MI1214-MP, H B & N 752 B £ (H) x
582 RZR (V). PIARHL AR TE [ — UK P $L L,
HLLBEN 67 mm, BIAHHLAT7E 180° Y es% , e
BEVARENIL A REIN B B R BARRERR A 1%, AAHL B
REIN B 55 R ELAR TR B 20 G O , ST — 4 B

FABLS T3 1l 2K B e £ 23 3 kg 7° F 173°. AHLAL
BIRRL)E , B HAX AR, A 5 AT S
F R R M E AR

H T RS2 TARLE 35 ~ 50 CEA M A3F5E
W BRI, IRARBOR, PR R SR 8
AR BRI AR E.

2 EfaE

N T SERPARASRE R Y AR R ELAR, T BN H AT
BEIL AT EG ) L SR BRI R ER. B G
W€ HARAGAEARYLP AL B, SR LA B AR
{7 B A L — /PR (50 B x50 BE)
TE T — R P /N KR A B B Bt A7 22
A ZE B RAERE” a0 #], O 8 H AR 2 BB L
B IR ERTEHT B n i A B RN XIS G
(7 E, IR EIBRER BRI S H ).
2.1 ARRESRKREE

P15 2 1) IR B IR BE AR | B B 2
(R WESEe Suke SREE ISl SN R 7l bie Nl Suk- I
EA BN IKBE A P4k R BE R AL B S5k
B BA TRk 3 AN FARHE . A0 H h kg
SR H T K AR B, B0 B AR 2 2 59 J7 1 £
0 =90° {5 J8/KF-J5 1] B IR BEAE AL 18 3 g il
13 7 T REATLER I A — i e .

B3 RemhsE R

Fig.3 Picture of faintness edge

BPHEN A BAREER P AR IL %, 2L 518
W, AR, AR LA AT . PR P 4R
—EPERHE R A b SRR G THE BT 42
R ZES GHE BRIEE— KN, G H I8
AR R B B R R UK BE AR R E 7 1 R
SRAMBI, RIEXZEHF AHE 3 MEE BRI
Wk, BN PIAE 2208, i B 3 ME P 4 X B K Y
—MEN PR ZE BRI AR

Bl 4 a2z o ARl ZErp A 2 BoRER AR
AR -



432 ®/ & X @ ¥ ¥ R % 45 %
B 5 ; N W R A PR 0 % A B SR O YE , AR 4 E
> BEUMX IR L C.,.
PG-1,j-1) | PG, j-1) | PG+, j-1) (4) R IR(3) HBH — Wi i 2 A0 B 8
|| PGLj) | PGj | PG+L) W A BRI 0355 o R X A Bk, 4 J31) 7 4 i P&

P(i-1, j+1) | PG, j+1) | PG+, j+1)

B4 Zo%inE

Fig.4 Difference coordinate

D(i) =max{ |p(i+1) -p(i) |,

Ip(i) -pGi-1) |, IpGi-1) -p(i+1) [},

i=1,2,w-1, (1)
R H: DG NEFREENIBKRME; i /DK
BB R RBEAAR; P(0) R i FIfES IR EEEZ ;5
w R/NXIEFERE (MR ER R AL,

T4 P R U AR AL AR R AR S e, B
D) PRI BRHGAE S , TELX K (1) #47
IR, RS R M R, B 43 B
HE-NEK, R 2r + 1, 4B NEX AN P KEE
WEHEN EH, A AXERR:

(i) =2r1+12D(i—r+j),
i=12,0 -1, (2)
F2)H: r AR, EHEE2. W) B bR 2 iR
BBV
T:%%%%S(i)}, (3)

X)) THHE BARA G BIE; o NifiEH
PRI Z B, AT H Hh i 4.

WRIE(3) #iE Bini gk, T B RS ()
1 1 Sy B PR EEAR B IS A ARSI/ X IR RO L
B AR E, BIERESIFI 5 15 5 HARA 2
UIDALR
2.2 INRIBERER

h B R S A AR B R AR /N X SR P BR R E AR
%, A S B g/ KSR R AR I, LR B OR
W% -

(1) BE w0 aa BB /N DX 3 O B B A
7 C.,.

(2) R EAARIAN , iS5 Wi 18] (6] e T
B, SR T N iR, ) B AR SRR YE L
— RN AL AL E C AT

(3) TRX N Wi B GBS, X R

Bt A AR R L AP R AL B BOR/MR T /N X
SRBEAT BRER TR, FRBCHIT 5 L B YA R 45 R
FEUME RGN E, I EERB®R C..

(5) WRB IR (4) IR BA — WigHI W N
o BB PR B S B, U 31 0 BR R R U /S XY
LB E— A C..

(6) UNZREELE M A JA SR B B 25 I, I A
& RN T EHBOEA HARL S BRER X I
O C,.

Failed times=0
Failed T
times > M? ATk
N W AR B
L

B5  /NXIRER R AR

Fig.5 Flow chart of small area track
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Fig.6 Curve of locale testing
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