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Abstract

In this paper, We proposed the stereo image modeling using 2-dimensional images captured by the high
resolution cameras to inspect the ball defects of BGA(Ball Grid Array) device. The proposed algorithm
consists of the package/ball area extraction part, the FOV(Field of View) calibration part, the top point
matching part, and ball height measurement part, In the package/ ball area extraction part, the package and
ball areas are separately extracted in a left and right image by the extraction algorithm. Through the
experiment, we draw out the result.
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Fig. 1. Correlation of disparity and depth
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Fig. 2. Flowchart of algorithm for 3D inspection
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2.6 Calibration
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g. 4. Modeling image of simple stereo camera

1"|_|

Y 4ol Gk 2L wjAgA 9] Fue
9 A& A=E Fol AE 2HLE P B
28 Jehlth 29 494 X3 X,& 53 24
2 guPFol o BAISH= epipolar E}Cd*&fﬂ -
9o, X, SX,& sivlele] AEE Fo| AE
e e GaEEel JEH wAlE= 2 B?T]o]]:}
o)FA FHE SXH SX,& ol8¥ Y
|SX, +5X |8 a2 H8T 4+ /] AL O
o WS olgdle £ 2 vl =& A
& FUAE F3HA Bk

-1( conter—

X = tan( o022t —{tan AL )

)
U=, x= Iy
ok AN
Z gy

pus

21(5)A} centers G4 F4 E
oM &g Exe F4 EAE
o]

(center— X) &< SX;gol "l 92% 44
A SX,2 AGeA siEE 42g galed 78 5
AUtk oA WEd X7 X& o]4dd siuety
A2NE Ho EA7A] A ARE A4S & Uk

- 433 -



2.8 M3 A}
HellA At AxE) dA H1x] 4 HE B
99 A2 disiy dES Yt A2Ee P4
3GHzol1, Basler Abe] Al0Zk tiXg 7ive} & of,
Eunesys«] grablink expert2 B.E¢} CCSAHY] & =9
& AHEEIYen T2 FHL visual C++ 60%
ARSSE L, AF e B 71 6291 vielZ2 BGA
r41717<l(12‘mm x 102mm)E AHE- &4ith
. AE AEE ANXER
a T ot e
- AF g4 0.0106074mm
- 2E% 34 00105932mm
b. Base line
- 486075mm
¢. Focus
- 100m
d. 7inlel 4=
- 9°

1

a9 55 F o9 shlella QeEse d4e B

F3 gtk 9o st 42 ¢o) 2t XD
sl0] 9% 4l wlol2z BGA WA} AZez
ASAA Qu, LBE FPe 2eFoz AH A
Qe AL B Y 5 ok

385 -2 oot 4 I
Fig. 5 Input image of left - right camera

I8 62 17 59 gl tid o]z} Felnt

6. D&l 5 Aol st ol sl oA
Fig. 6. Binary image of Fig. 5

VEFY Destostonsmete

2870 60] st B3 HAH Fo
Fig. 7. Noise removed image of Fig. 6
g 72 129 69 é‘ﬂ} ol s H7 "y gm
T2 H43td AE AAT Aot
== i e by %’“7‘%%—"- £ 99& AF)
A A GAlolch follA g vie} Zo] 7))
A% 24%e A& Hed 2 oliE Hx 9
Z 249 AT E o83 B 99& A& 9%
P=L-E TE o, 2 9599 AF AEE T
Ageltt. & 24 A=99 AHe BGA A
AZEALN A AFsHe A7)A ARKEE 32 F
k] A& 4 Utk 2 WES AFTHE AR 9
3 712 4% FHAAARE 3 AR B A4
7498 Al 1.6mm=E W&} glh o) £AE #71A
9] 7}29] Zo| o]z, H29 Zol= 1Llmmelt} o)
7t2%e] £ 713 08mm, AEZ9 bE zHh0]
L0mmZ Eex Z+7e] g4 3 Ayt 8] Q&
o o& ol W2 Rojth o] #ES Zzte ¥a 3
AR hro} FU GAblAe 9= U A W
A 2o AN WATE & 5 Uk 9%
43} 2. 2% Aeliel e tew 2ok

® 2= 94 = B4 &
j— e .
Gt — 1522136355152 pivey
@ 9F A Nz g4 5
_l..l!!L_
_LGmm  _ =151 .
Gt — 151.040289=151
@ LEEZ JF AR g4 4
— A= .
T = 1062524755106 iy

grel AZ ogite] Wjy|A 9% e H{r) (100,
00e)1tha, 9% E9 A WA 2o F4FEE
(1582, 106)22 4% 4 Qo & e Bo] x|t
= 712, Mz A $71 4907 ohllo|lng vfm M=z
2 7094 g AESE 4AHFH Hu, o] g
A A=2 FollM 2, YoM o= o] FsuA

- 434 -



2e A B geel E 13} E 2& 99 HAE
F3 Qold &, & YIS B BEGS bk

E 1L 9% QY B F3Ax g
Table 1. Coordinate value of balls in left image
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Table 2. Coordinate value of balls in right image
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Fig. 10. Window image for inspection result
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