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Abstract Whether correlators can output correlation peak is the main way to determine the target authenticity of
correlators. However, it is prone to misjudgment when the accuracy of the components adjustment is not high
enough. Based on the matched filtering correlators, we make theoretical analysis of three cases about the
misjudgment of the correlation peaks. We give special emphasis to the theoretical and experimental study on
correlation signal strength discrimination. Considering the three cases about the misjudgment of the correlation
peaks, we explore the judgment of correlation peaks from the threshold intensity and the form of the correlation
peaks, and the angle of rotation of the input image, which provide reference for experimental determination of the
correlation peak.
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Fig. 1 X-Z planar view of a typical correlation peak
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Fig. 2 Structure of optical system
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Fig. 3 Experimental setup. (a) Light path of experimental; (b) image loaded on two SLMs and results of CCD received
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Fig. 4 Detected correlation peaks of CCD
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Fig. 5 Detected optical signals at different thresholds of CCD. (a) Gray threshold is 25 level;

(b) gray threshold is 75 level; (c) gray threshold is 128 level

CCD #2 W 19647 5 H A G 1§ CPT R 255 level JKBE 4 B, 25 #H G CPT T F% 3 dB B, BIF R 3 e KAE Y
50 %0 (45T 128 leveD) B o 5 RJ ] 5 1 B G AH DG Bt o K 9 {E 1 72y 128 level B, 25 5 I 47 JoHi th AH G I
WA BE B B TR0 H AR AR B H br . 58 R ) 5103 55 06 5 2 DI AH O (H By A THT b 0% ' 5 AN 3 5 00 335 DT e 7
A K5 ARG O T HL G AE 2 N ) i A R RS [ K B A5 7 i A T S B4 D' 3 2 A ) A TR ik
A 285 4 HA B 48 AR R A7 40 L 24 CPT ik 21 B9 (E 38 1 38 1 A DG 06 T8 265 40 00 R i A 3 B8 e 2 8 331 Oy ik A 52
55 w0 T 5 b ) 5 A DG 0 BN
3.3 MHEXiIEREH

M4 22 R 5 i N BEGAR [R) R 28 3ek ol EEL vl 2 450 7 TR 1) 308 0 88 5 016 T8 o 025 oA S pRBIC R 28 3 S B A 07
PRAUR G R AT, BB S RAEM AT AT i iE B ST A S s — i RS2 50 1 ECAH
K TR SE — N RN R E S W BIE . A B 6 () Bt v] & BZ S5 m R B 450 A&l 6 (b) BT

Pl 6 Ca) HoRH S 5 Ji T A7 A0 e {08 %3¢ H i o T %) TR SR RT3 B8 T R0 2 28 3l U R 40 O 1 A DG e, 4
6 (b) S [l 6 Ca) 11 = HEH5 45 &, A2 M0 4 T RAR 3 AT 25 A M 8 AR 5 3 A v R LR RO R AR B, U 1 55 I A R
HLRE A0 BT LU N AE DG . T 6 (h) i Ze 0 1 BLSF TR 42, & R oA CCD P2 AR A, 3K CCD i KK B 4%
G Xof 1 A RE L O A T AR B R 6 (o) Hh I A5 R0 BE i U {45 15 - B B 4 v L 25 I B o A IR 1Y ECAH ¢
W T Db AF G IR A DL R AT,
3.4 BWNRERFEAZ

T T8 5 i1 B PRI A0 A S W S e /IN 1) o8 A JBE 1 TR T 0 5 e 1 15 1L 00 PRI A D R S et 2 i 25 RIS 1) T
BEARTERS LI 6Ca) L () FTR .

0907001-4



&6 AHSCHERIE S F0 I . Ca) i H T A 1 T80 15T 5 (b) = 4R Ak BRI 18] 5 (o # K CCD A B2 5
Fig. 6 Shape determination of correlation peak. (a) Plan view of the output face;

(b) three-dimensional data figure; (c) after increasing the CCD saturation
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Fig. 7 Rotation determination of correlation peak. (a) Turn left 30°; (b) turn 0°; (c¢) turn right 30°
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