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A Content-Based Image Retrieval Technique
Using the Shape and Color Features of Obijects
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ABSTRACT

In this paper we present a content-based image retrieval algorithm using the visual feature vectors which
describe the spatial charactefistics of objects. The proposed technique uses the Gaussian mixture model(GMM) to
represent multi-colored objects and the expectation maximization(EM) algorithm is employed to estimate the
maximum likelihood(ML) parameters of the model. After image segmentation is performed based on GMM, the
shape and color features are extracted from each object using Fourier descriptors and color histograms,
respectively. Image retrieval consists of two steps: first, the shape-based query is carried out to find the candi-
date images whose objects have the similar shapes with the query image and second, the color-based query is
followed. The experimental results show that the proposed algorithm is effective in image retrieving by using the
spatial and visual features of segmented objects.
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classification
- class a b ¢ d e f g h
a)Dinosaur 21 3 4 29 3 1 4 36
: b)Airplane 2 12 15 16 8 11 8 28
¢)China 3 3 5 15 3 1 2 1
_ d)Car 2 13 11 28 8 1 13 24
e)Doll 3 3 7 20 31 7 17 14
fDuck doll | 9 1 22 1 4 38 14 12
g)Rose 2 14 1 41 4 33 1
- h)Bear 6 23 3 9 26 8 26

2% 14, Forward SCBQoil 2]t Car si4be] Ag] 2w} (b) Forward SCBO(SH): %)

classification
£ 13 histogram intersection, forward SCBQ, class a b ¢ d e f g h
weighted SCBQ 2|1 backward SCBQY] 4717 a)Dinosaur | 45 1 24 12 8 2 8
Aeppae ALgelel abgel O WYE g [DApe |12 e S 4 4l
Fol class-confusion matrix N2 WA A O)China » 02058 38
i = = d)Car 6 1 49 36 1 4 3
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Aol AFeE Ao ogz\c}-\%:;-_—i/\-] tjole]uo]Ae] HDuck_doll 11 8 5 14 5 1 8
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(c) Weighted SCBQ(ws=0.8,wc=02)(F$: %)

classification
class a b ¢ d e f g h
a)Dinosaur 45 2 23 11 8 3 3
b)Airplane 13 82 7 6 7 16
¢)China 31 2 28 2 9 9 5 13
d)Car 1 2 1 52 3 1 4 1
e)Doll 2 1 19 69 4 4
HDuck doll | 11 11 6 9 42 1 9
g)Rose 100 17 8 4 5 31 18
h)Bear 9 23 12 3 19 8 2 23

(d) Backward SCBQ(<]: %)

classification
class a b ¢ d e f g h
a)Dinosaur 40 2 25 13 11 3 7
b)Airplane 13 57 6 4 1 4 15
¢)China 30 1 24 1 13 11 4 15

d)Car 62 39 1

e)Doll 1 1 27 67 3 2
f)Duck_doll . | 13 5 18 82 2 4
g)Rose 10 23 2 3 10 1 37 14
h)Bear 7 23 7 3 25 7 2 27
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