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Study on Methods of Improving Auto-Focus Performance of
“Cat’s Eye” Detection System
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Abstract In order to improve auto-focus performance of self developed “cat’s eye” detection system, three
auto-focus performance influence factors are analyzed, which are speckle noise in active laser images, auto—
focus windows and field of view. According to the three factors, modified auto—focus algorithm and strategy are
proposed. The experimental results show that the modified methods indeed improve auto-focus performance.
Furthermore, it provides vivid and precise active laser images of thread targets in order for subsequent early
warning of the detection system.
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Fig.1 Active laser imaging principle Fig.2 Multidirectional line—type structure element
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Fig.3 Same image catched by imaging system. (a) Laser close; (b) laser open
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Fig.4 Focus curves of origin laser image and denoising image
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Fig.5 (a) First order window of origin image; (b) binary marginal first order window;

(c) 1/2 binary marginal first order window; (d) focus of (a); (e) focus of (b); (f) focus of (c)

P 5(a) 7 X St TSR HC— B, 245 210 49 P850 O A v S BRI, 787 10 P A8 D 56 TR 5 21 5(b) S 7s X Jt [T i 47
TAHM GRS AT — B R BRSO 2 A BT, T S G A i B e R
RS B QR4 s AU T 172 B9 B HEAT (B8 % — W FE T3, s 25 SR an 181 5(c) i, i1 T ¥ Fl A
K R AL HARY AP 22 0O b T BR T, PO —(E 2 — % 0 A 3 T gan v £ E i Bis .

Xf 20 i A ) B8 FE R B 09 RS, i ik 30 A W) A2 8 A B R4 3 T R BEAN , T A5 X £ il R an 1 B5(d)~
(O 7R o 1B B(d) M 1 2 i LI 408 3 1A 2 B v SR AR, 8 A Ay 4 9 7 25 1 B S0 K A JRy R 0 5 1B B (e) v
4G 14 058 EC BN R 50, P 0 P A e, 8 A o DAy 4 194 R S A (L R D/ ) 5 11 5(6) il 4 9 e R (LU e AR 3L, Jd
W L 22 TH B, TR 2R T, 08 #8580 SR B0 1 B e 1 R L AL

25 LTk WO FGE WL A i A b, AR G — B AT LI BRSO 91O 55 23 A3 AN 35 X0 X £
BRCHE R B T, A0S A T 10 3 B e PR 0 G A S R A X R TR R . SR B LR
HIBOE M L 20T AN S iz BB R B 0 HBA A RRE 37 T R GG .

4 DR AL NI A 3 5 R

[ 30 5 L B D 1150 75 3 DA i 0 T G 4 41 B8 110 S0 305 37 35 R 5 AT K
Aok, X R 2 e 2 A b, G B B 2 AR IR 8 2 S Y 6 7 ), S B0 S ot B
AL

i G T A 1 B A LS A R G BEAT — P WL X A S R AR B B e T

071001-4



51, 071001(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net
ol £5 B O i 5 1R A R X IR HL R DL TR IE

AR SCWRFE Y A 3%t £ 2R G0 R k48 2R ™, an & 6 T A il IR LA 48 2R SE 5, 23 [l B % £ ok Bl
2R 1 S K AE F (@) BT XTI B A A o A7 8 (RIS S5 35 W57 ) e e 5 1A L o) < o7 2 4] IR AT A [ 3] @
SUB FOR T Y ARG A X £ R A F (@), BB G S B BUE T(T R F(a) 5 b — 07 8BGO0 A5 eh B0E 2518
i) 1/5] :

D) Y [Fa)- F'(a)| < T W AT LLA R a 5007 2 30 J 18 2% v AR 5 s A9 o2

2) Y |F(a)- F'(a)|> T B A HFEAE R B2 AN e sl R G AR PR R AR T 3R | R IR i i o B
ZETE a s, P 2k 2 10 b A, SIS B2 2R G g il Ao ) I AL A4 o 1A 7 I BE 1% 3 D7 19 2%, 3R 81 e KB FY (b))
JIT X6 IO 1 5 A B b a5 AV B (37 55 A0 T PR S5 37 AR 1 07 )

I, RGESE R T IRA O B9 A S IS AL E .

Normalized values
of evaluation function

b Step size
[ 6 =% F Bl A ) 00 5 AR R A

Fig.6 Automatic identification and correction of focus mistakes
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