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Fig. 1 Simulated results
(«) human face images: (b) the Mexican hat wavelet filter: (¢) feature images extracted by wavelet transform:

(d) conventional correlation: (e) wavelet correlation
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Fig. 2 The angle-multiplexing record of patterns

(a) single input channel: (5) four input channels

b S (u,v) A me TR s, (x,y) BRI EEHR, R (u,v) TR su (2, y) fEHIA
HIE m, AEXF N2 6 .
PO, H— 55 H B R Lfn(x, y) (B ECE TR A lIE E) 1) 7 D8R ZFn(u,
v)H (a.u, ayv) ZEEURAE D4 B E, B85 5 oh
Clu,v) = EXEFu| S| [H|*H + Fu| Run| °H + FuSu|H|"Ron + FuSu H Run,

(4)
%?ﬁi“m EP ?ﬁihl-/{“ ﬁﬁj’ I&EI[_II ‘;S.IE')[’T ﬁ{];ﬁ._‘llﬁi, ﬁ'fflrj'k pattern 1 pattern 2 -=-- pattern N-—;
Fﬁn{&’&ﬁ{g channel 11} 0 o _—— o
c << E E(fm @ h-s } @' (Smll_ @ h* )* (5) Clldn(iltl 12 ci:r ? _i___ ?
channel 1 M} o o ——— o

A FPRER f e SR FEER sa, — 8L WAEILSE m, om
B Ry 7 10 (KIAE 7 4 42 HH B — Tk
FH A K T 13T BEATH DR I, S0 B, %4 A Pl 3 iy b G A A PG A e
ST A RS M40 1 P AR — B A 14 T BERIXNR R
e 5 MU V{9014 R TR P 5 R [ 3 s, g T Positions of correlation peaks corresponding to
(4T BB 50 5 G N A (i, P e et chamnels on the output plane
KT, R 2% 47 S KA e LB 77 0, 68 T L5 E 15 2% i A\ S0 308 5 S 4900 S M AL T A
B, T 58 A 2 AN BER 1 51
3.2 lAXEER

Vel 4 o 2\ ST A 4 TIOR3 0 B s R ) 0T B8 R 1 I 0 20 IR L
ORGP R Z 5 6 T O . 2 Y R Z83BBE L R Lo L 0 6 A R MUK S, 4250 5
JCHFAE AR PRC bo NARAIE S 6 R S M S T b /N R B R S 2 A A, A 77 1 28
fh, B BB S L DT R0 5 SR S e T8 Lo G - B B4 L M T 5
G JeHAE x A y ,m,;muwj d. m d, nr zuquuwruufe nn’ﬁg PO H i £ @

0= tan ' ff"* \ di + ‘ = (l.3+ d; (6)

Forh, £ R i aESE Ly R0 L IARER, [ )Jﬁ%nleL FIAEE . T ARG T 2K Z



570 H ] e b/ 27 %

IS~ BB, MR AR AT F 8, B A B

R VR U o TR T 30 5 9 AT 0 L A, ) e
ight WIS Q. W ] pre XIS K 0 L. petikeh, A
A e SV ) U 8% SLM b % N R 235 48 FL 1

] FEL O 30 1 T DB U S WF BBV, K

: il 8 195555 1L B AL b, 53 %Lk
“lght - . RAETW, T A 104 S I R 47 A5 28 i

WWRAE AR .
SENEZ PN SR PSP d L TS, M 301 TR O s B b A

g4 Sclematic drawing of the volume holographic 35 316 11 8 S MURR P8, JF 75 38 1 T3 Bl 1

wavelel correlator with multiinput channels x Al y P R L . (VT S E0 4 o % 0

S UL, KB, A — AL R R, 50T D B4 6 0 & Il 0 L33 244

DN () D Hh 4« AHOGH Y CCD SREUR, 3% 38 TS LRI LRI, AR 3 e fo

R AR U AT B R o e e A A ST 10, 4 e 8 A U R ) 52 G, DT
LI I P 50 1 S5 o R0 B R

4 NER5H A N A5

SEHG I He-Ne WOGZRAUE DA R 30 mW, LAEBACH 632. 8 nm, tHIFHOEA % A (i
W%Mﬁﬁu&i1%@WﬁhmﬁﬁﬁMMmmﬁM¢uﬂﬁﬂkmﬂi%ﬁmlm:?

30 pattern

e

10 20 30 Pattem

1 LI 8 1 W T W — A ) L 4 A 1 | i i 1 T I | 1 ] [ —_—1 1 l.l..l_....

4=

SRR PR
(a) ~ (d) el B B 8 e A ) AR T b 1T 2C: (e) S AR R L1 152
(f) §liM(a) ~ (d) N RFEMEILE R () SiA(e) BRI L85 R
Fig.5 Experimental results
(a) ~ (d) patterns for recording in different input channels: (e} the input images for recognition:

(f) outputs of the system with (a) ~ (d) as the input image: {g) output of the system with (e) as the input image
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Volume Holographic Wavelet Correlators with Multi-input Channels

Feng Wenyi Yan Yingbai Jin Guofan Wu Minxian He Qingsheng
(State Key Laboratory of Precision Measurement Technology and Instruments,

Tsinghua University, Beijing 100084)

Abstract A novel volume holographic wavelet correlator with multi-input channels is proposed
and constructed in this paper without adding any component. The method of input plane shift and
the technique of angle multiplexing are combined besides the introduction of wavelet transform.
Multi-input images can be recognized simultaneously according to a system output. Its application
in human face recognition is studied. and experimental results are given.
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