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Enhancing correlation peak value in VLC by
diffraction characteristic of SLM
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Abstract: The multilevel diffraction spectrum of target image on the filtering plane produced by the
periodic structure of Space Light Modulator(SLM) in Vander Luget Correlator(VLC) was obtained.
In order to increase output correlation peak value, matched filters can be loaded at the positions of dif-
ferent diffraction spectra on the filtering SLM at the same time to perform matched filtering of multi-
level diffraction spectra. Theoretical analysis results indicate the correlation spots from different dif-
fraction spectrum outputs are at the same position of the output plane, and the correlation peak value
is improved with coherent superposition of multilevel correlation spots. The experimental results
show that the mean output correlation peak value by performing matched filtering for multilevel dif-
fraction spectra of target image has increased about 32% than that of zerolevel spectrum. The output
correlation peak value can be effectively increased using this method.
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Fig. 2 Scheme of experiment setup
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Fig. 3 Image to be recognized
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Fig.5 Experimental correlation spot

H T 5 B aok R AR HE DR GIE SLM, g i P
T A% T A . H O SLM, 78 3 B F 6l 59 F 1 9 A
JINFEBE AR S AR AE SLM, | S [) 37 ) DT i 98 9%
FRRTRE L A R L X o R R AR M AR UE ™ A —
L Em PR e R Hak oy i 4 A~ £
Kb — R E L, T B E R 2,y J 4 A



%114

PR 2 L 45 M) 2 B iG] ol A 0 17 S e R 4R i VILC i i A S i i 2113

1 %A B A O K IR AN AR R .
SN FEAE OG22 09 1 3l L K 7% 2l 55 52 ) {5
WA LM I T R AR KR ER, B4
HR 2 Curve2 XN 1) MK BE Y948 Ry 145. 2, fh £k
Curvel X I #9 I BI{E 192 3, BIF 240 5%
WEE 3R & T 29 32% . SCIgE AR, 5 i Xt B AR
B 22 AT 5 135 [m] B 2F 47 G 150 08 38 7T DLW i
P v i EEAH O A

45 #

o1 T VLC s I SLM {8 3R () J P 2544

S & k-

E2P e L WA R N NS T e S e S S R A
B Z AT 1 o 0 3 TE DR DV LA TR AT
T Ak TR] ER T 28 T J5E 308 982 A 73 ) 0 22 GRATT I 3 AT
DT JC 08 382 - BRIE 23 B WL o ot T 25 AT S 4% A
HH R S S il Y TRT b 87 A (R A T i Y R
il AR S W (B4R o . SR A R AEWT L X 0L £ 1
AT T 13 ) P DG TS 218 5 IR AR O 25035 DG T 1
P i 1 P DG W (4 2 3206, BIVAE I8 7 1T |
[ s 6F AN [+) 20 AT S5 33 D T 08 3 T A 25042 v i o A
KA

(1] Z=2R.4m. 250.%. LHRGKSZHRGPEILSMSUWS ML RIT]. L F #% T 4£.2005.13

(3):376-384.

WANG Y R, XU P, WANG Q P, etal.. Relation between parameters in hybrid/electronic joint transform correla-
tor[J]. Opt. Precision Eng. , 2005,13(3):376-384. (in Chinese)

(2] Mg, ZRAR B F . F. ¥ RGMOCUELE G U BRI [T, A5 #7% £42.2008. 16(1):156-160.
SHEN X J, WANG Y ZH, YAO G T,etal.. Study on extended equal correlation peak synthetic discriminant func-
tion algorithm[J]. Opt. Precision Eng., 2008, 16(1):156-160. (in Chinese)

[3] VIJAYA KUMAR B V K. Tutorial survey of composite filter designs for optical correlators[J]. Appl. Opt. ,

1992,31(23) :4773-4801.

[4] VIJAYA KUMAR B V K, HASSEBROOK L. Performance measures for correlation filters[J]. Appl. Opt. ,1990,

29(20):2997-3006.

[5] MAHALANOBIS A, VIJAYA KUMAR B V K. Unconstrained correlation filters[J]. Appl. Opt. ,1994,3(17):

3751-3759.

(61 ks, TRAP. B . JE L9 HAIAH L 45 ] UC FC D8 B 2% B OFFE [T, b5 5 48,2007, 36(5) : 945-949.
SHEN X J, WANG Y ZH, YAO G T. Research on unconstrained phase-only matched filtering design[J]. Acta

Photonica Sinica ., 2007,36(5):945-949. (in Chinese)

(7] EEH. VR BRF. R A BRG] &R 2 [ IR 1], + B85 .1998.29.:804-808.
WANG ZH Q. SHAO X X,MU G G,et al.. Spatial filters using computer generated hologram[J]. Acta Optica

Sinica ,1998,29:804-808. (in Chinese)

[8] JUDAY R D. Optimal realizable filters and the minimum Euclidean distance principle[J]. Appl. Opt. , 1993,32

(26): 5100-5111.

(9] EAnR .28 &. ke eBIM] Jbat iFE7 AL 1984 :48-50.
YU Z L.JIN G F. Computer-generated Hologram[ M]. Beijing: Qinghua University Press,1984 :48-50. (in Chinese)
[10] HRaToR, Bl 2. Jtor s S A B TFT-LCD (R R S5 M AT 5 a9 LT ] 2 A %5k, 2003, 23 (1) - 37-40.
CHEN Q R.ZHOU ] P. Disturbance of the diffraction of TFT-LCD pixels structure on optical information pro-
cessing[J]. Applied Laser,2003,23(1):37-40. (in Chinese)

EE B L2 (1963 —) AR A 1 L B0 - £ 2GR0 H AR RG22 M SCRU Jr 10 /Y B A58 LAF . E-mail.

shxjoptics(@ yahoo. com. cn





