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Abstract

The image recognition experimental system of photoelectric hybrid based on the real-time joint
transform correlation is designed and built in the paper. The transform of the digital images to
coherent light images are realized by electro addressed spatial light modulator. The parallel and
high speed processing Fourier transform of two-dimension images is completed by the optical
section. The power spectrum of joint transform and the correlation results of the image
recognition system are detected by the square-law detector CCD. The control software is pro-
grammed based on VC++.net programming language to control the operations of the spatial light
modulators and the CCD orderly one by one in order and realize the real-time correlation recogni-
tion of the reference image and the target image. Three correlation parameters are defined to do
quantitative analysis of the correlation results. The recognition experiments of real-world scene
images based on the system are realized and the recognition time is about 34 ms.
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Figure 1. The block diagram of the real-time image reco gnition experimental system based
on the joint transform correlation
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Figure 2. The correlation signal distribution on the output correlation plane
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Table 1. The parameters of spatial light modulator
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Table 2. The parameters of CCD
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Figure 3. The structure of FFT cemented doublet
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Figure 4. The main program flow chart of recognition soft-
ware system

B 4. RARGR G ERIZFRIZE

DOI: 10.12677/app.2019.97041 353 I A2


https://doi.org/10.12677/app.2019.97041

EEAN:

3. RGLAHARIGR

5 AIE 6 REBATENL K S B BRI RS HIRA 45 R, 1] 5 25 FEE AT H br BB AR 1iR5%5]
SR, IR (a, D) I 5307 49 ms A1 34 ms, 14 6 2 P EGARTR IS R S5 R, DA (a, b, ¢, d)
FBTTE 34 ms~50 ms Z[0], AH OGS 3 iR, 14 6 MAHDGUEAE o FI{Z 0 bk SNR #BEH 2 K114 5 1)
Io AT SNR, & 6 [ WA I AR So BRI T3] 5 19 So, BB EHRAR R, Z G080 H 10 A 045 5 B o,
HAW RIS s, WAKEBAMFER, REHHIAKES B L RAWERNHT R, /RS
XA BUR S L 10 B 0 5 I R0

AORMEBRAE: 230 AHRIETRAE: 153

W AR I 35K - 24 W (T - 22

fEML: 9.514549 fEWRH: 7.891632

AR 49 ms IR 34 ms
(@) (b)

Figure 5. The image recognition results of different images
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Figure 6. The image recognition results of same images
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Table 3. The correlation parameters table of images reco gnition results
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