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FTL: Fourier transform lens: LCLV: liquid erystal light valve: CB: collimated beam: B3: beam splitter
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Distortion-invariant Optical Pattern Recognition Based on
the Fuzzy Logic

Cheng Gang Jin Guofan Wu Minxian He Qingsheng Liu Haisong Yan Yingbai

(State Key Laboratory of Precision Measurement Technology and Instruments.,

T'singhua University, Beijing 100084)

Abstract In this paper, multi-value hit-or-miss transformation (MVHMT) is intro—
duced into a joint transform correlator (JTC) for binary image recognition. Consid-
ering fuzzy concepts are lost MVHMT improves the ability of the ordinary morpho-
logical hit-or-miss transformation (HMT) because it reduces the decision effect of
the pixels that is easily disturbed by rotation and scalling distortion. Not only
MVHMT can realize the precision recognition between two images because no infor—
mation of the input images is lost, but also it has a better distortion-invariant abili-
ty for scaling and rotation than the ordinary HMT. Using a novel multi-value com-
plementary encoding method, MVHMT is performed on a JTC in one step. With a
high-evel thresholding value. the correct justification can be achieved from the cor-
related resultant image. The simulation results are given.

Key words multi-value hit-or-miss transformation, fuzzy logie, optical pattern

recognition, multi-value complementary encoding, joint transform correlator



