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Abstract

Effects of threshold value on detection performance of the mo

Optics Communications
tively studied using computer simulation. Fingerprint and human face
trast difference. Simulation results demonstrate that this correlator im
moreso for human face images. Optimal detection of low-contrast hum
ing an appropriate threshold value.
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1. Introduction

In recent years, much research has been devoted to joint
transform correlator (JTC) for implementing real-time
optical pattern recognition [1–3]. The reason for this inter-
est is that unlike VaderLugt correlator synthesis of com-
plex matched filters is not necessary. By taking this
advantage into account, real-time implementation of the
JTC can be accomplished by using spatial light modulator
(SLM) together with charge-coupled device (CCD) sensor.
However, the implementation of the JTC still suffers from
several limitations such that its correlation output contains
a strong zero-order peak with broad correlation width and
that its discrimination ability is low [1–5]. These problems
cause difficulties in correctly identifying objects in auto-
matic target detections. Therefore, there are many interests
to improve the detection performance of the JTC.

Amplitude-modulated JTC (AMJTC) [6] is one of sev-
eral approaches to eliminate the limitations of the classical
JTC by multiplying a joint power spectrum (JPS) with an
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ed amplitude-modulated joint transform correlator are quantita-
images are used as test scenes in the presence of noise and a con-
proves detection performance for both types of image used, but

an face images obscured by strong noise can be obtained by select-
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amplitude-modulated filter (AMF) whose transfer function
is determined by thresholding the power spectrum of the
reference image. Although this method produces a better
correlation result than the classical JTC, it is not tolerant
to the presence of noise. Consequently, Huang et al. [3]
introduced a method for improving the performance of
the AMJTC which is called the modified AMJTC. This
method is performed by subtracting the power spectra of
the reference and of the target images from the JPS before
multiplying with the AMF. The correlation performance of
this approach is enhanced to be better than other JTC
approaches. Although the effectiveness of the modified
AMJTC depends on the selected threshold value of the
AMF, the criteria to select the appropriate threshold for
the AMF have not been fully investigated. Accordingly,
in this paper the effects of the threshold on detection of sin-
gle target by using the modified AMJTC are quantitatively
studied. In this study, two types of images with different
spatial frequency contents are used as test scenes in the
presence of noise in the input plane and a contrast differ-
ence between the target and the reference images that
may arise from unbalanced illumination. For the purpose
of investigating the result of this work, the computer
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