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A Fuzzy Search Method for Auto Focusing of CCM Test Handlers
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Hyuk-Joong Kwon, Hee-Sang Yoon, and Tae-Hyoung Park

Abstract - We propose a new-focusing method for test handlers of compact camera module (CCM)

, The MMD

(max-min difference) method is applied to calculate the focus value quickly considering the noisy output of CCM. Also,
the fuzzy search method is applied to find the maximum focus value effectively. We design a fuzzy processor to control
the lens position by focus values and brightness values, which improves the focusing performance in the sense of speed
and processor memory. The proposed method is implemented by computer program and installed at the CCM test handler
machines. The simulation results are presented to verify the usefulness of the proposed method.
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Figure 1. Graph of focus value.
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Figure 2. Block diagram of CCM test handler.
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Figure 3. Membership function of focus value.

s

k" B 9736 - 147.; f-A—=H 19;.21
(a) o}F& =9 (b) BT =9 () %e 29
a9 4. 299 93 Fk F2EaH
Figure 4. Luminous intensity by lighting.
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Figure 7. Flowchart of Focus control Processing.

o
L

Z
6.1 MxH 2ixl EM uh ujm

A =g AL AEF2ARE FaEZe)
7}3l7] 918te} HCS(Hill-Climbing Search), 7}4
29A €4, #Hz g8 vwsly Hrretd
9o A g A YEE MMD dHES ARgsig
7te)l 8R4 E woly] 98 ZF ¥4 wyide 103 Q¥

o
i

F&ate] nmstdch

¥ 8¢S 108 HY 5o i g 84F HAFGD
FA A BA] gAel sbg $5Ey ggez 2w
G4, ZE T ', HCS ¢z dehgth #A gl
2 ofE #HA FAL olfdtd BN AFE GHAFA
2% =23 NS E97] dEG
62 M=o SXof m= HEH 9 EHM Hjm

Azo) EAo) g & o) 4% F7E At A=
9 977k Fil, Fil4, F2¢l 92& Algsign. 24 d=9
B7le mE 4% #Hrhe s3EAS o7 98 zt dz9
87 2= 103 st Fadxx g, 24 24 A0y
A Bgg v Ao

E 28 Z W= EH w2 Jd 2= & 24 24
Azh A A4 wus HogEg, 24 W2y g7 2

125

S e @ EPA B4 ol

30
¥ i
1 ¥
% L 3
Fi 1
20 ‘l \.
v
& I 3 —&~ HCS
® 1 = - P P2 A
7 5= S L a— = —a - 2EE3 B
Ful VY ¥ ] i T K| EEAY
P Za— 7
10 %
= 1
§ ‘A s =%
“? X
5 1 P 5
s
r Y
— .
o >
1t 2 8 4 5 6 7 8 9 10 W/Z
Y Ee

o 8 g4 3 HI
Figure 8. The comparison of searching the number.
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Table 2. The comparison by character of lens.
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