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Design of Elliptic Gabor Wavelets with Triangular Lattice Configuration

and their Application to Target Detection
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This paper introduces elliptic Gabor wavelets with the triangular lattice configuration as a
model-based target recognition approach. And, making the degree of overlap uniform between the
neighboring Gabor wavelets in the frequency domain, it enables to cover the frequency space with
higher density than the existing circular Gabor wavelets with square lattice configuration. Thus, it
succeeds efficiently to extract a rotation and scale invariant features of the target objects. This
paper, furthermore, presents some useful guidelines for designing system parameter values by a large
amount of experiments, and shows effectiveness of the proposed method by comparing it with other
methods.
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(a) (b)
Fig. 1 Gabor wavelets (a) with different directions
(b) with triangular lattice configuration in frequency domain
(sub-image: real space, background image: frequency space)
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Fig. 2 Channel modulation frequency
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Fig. 3 Overlap in tangential direction
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Fig. 4 Overlap in quasi-radial direction

Fig. 5 Configuration in frequency space
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Fig.6 Images used for experiments

Table 1 Parameter ranges in optimum condition search experiments
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(from black (worst) to white (best) :
—0.3,~0.0~,0.3~,0.6~,09~, 1.2~1.5)
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Fig. 9 Model images (top) and their amplitude spectra (bottom),
(a) People, (b) IC board, (c) Newspaper

42 {hFkE DHEEER
EFETARATAR—NL T 2—F Ly MEH(CSGT),
EHRTFRBATA—NT 2 —7 Ly MSEESGT), &
BZEMEE AV TZEHREKID) ((HR2) L AT,
ThObTEBRIEHITIR—N T =—T Ly NEH
ETGD % fivy, RRIHVERER R Uiz, EBIIAYEIR
DHTIT- . CSGI, ESGT TOERIZEBWTH
ETGT L [ERRIC 07 £ THRRENE THo 72729, p
X 07 KEE LK. 28, £ 1 OaDTT, EEE

R, BNEEZREFERE Lz, #REX 10 187

@CSGT, (BESGT, (©KLD, (ETGT DJEIZ, Hillic
n, REC n 2O TBMENERT. AFHOD
BEORSBRTENS.

10

4
n r
©

Fig. 10  Distribution map of superior ratio for,, n,,
(a) CSGT, (b) ESGT, (c)KLD, (d)ETGT.

(from black (worst) to white (best) :

—0.6~, —0.3~,0.0~,0.3~,06~,09~)
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