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Image Object Classification Method with Homoionym
Based Adaptive Soft-Assignment and Chi-Square Model
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Abstract; The synonymy and ambiguity of visual words always exist in the conventional bag of visual words model
based object classification methods. Besides, the noisy visual words, so-called “visual stop-words” will degrade the semantic
resolution of visual dictionary. In this article,an image object classification method with homoionym based adaptive soft-as-
signment and chi-square model is proposed to solve these problems. Firstly,PLSA ( Probabilistic Latent Semantic Analysis)
is used to analyze the semantic co-occurrence probability of visual words,excavate the latent semantic topics in images,and
get the latent topic distributions induced by the words; Secondly,the KL divergence is adopted for measuring semantic dis-
tance between visual words, which can get semantically related homoionym ; then,adaptive soft-assignment is proposed to re-
alize the soft mapping between SIFT features and some homoionym ; finally,the Chi-square model is introduced to eliminate
the “visual stop-words” and reconstruct the visual vocabulary histograms,and moreover,SVM ( Support Vector Machine) is
used to accomplish object classification. Experimental results indicated that the adverse effects produced by the synonymy
and ambiguity of visual words can be overcome effectively,the distinguishability of visual semantic resolution is improved,
and the image classification performance is substantially boosted compared with the traditional methods.
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airplanes (8 0.10 0.00 0.06 0.03 0.00 0.00 0.04 0.03 0.00 0.00 0.00 0.00 0.02 0.04]
baseball-glove {0.02 [JJ&J 0.00 0.05 0.04 0.02 0.03 0.00 0.04 0.00 0.00 0.01 0.03 0.04 0.02f
bear [0.02 0.00 [ 0.00 0.07 0.00 0.04 0.00 0.02 0.06 0.03 0.00 0.02 0.04 0.08]
binoculars {0.02 0.04 0.00[J§&J 0.00 0.04 0.04 0.00 0.03 0.02 0.00 0.00 0.00 0.04 0.0
bonsai [0.00 0.02 0.01 0.00[JEF 0.00 0.02 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.0
breadmaker {0.05 0.02 0.00 0.04 0.00 [ 0.00 0.00 0.06 0.04 0.00 0.00 0.02 0.00 0.02f
butterfly{0.00 0.02 0.02 0.02 0.04 0.00 [EE] 0.02 0.02 0.03 0.01 0.04 0.00 0.09 0.06{
comet[0.01 0.02 0.00 0.02 0.00 0.00 0.02 [} 0.02 0.00 0.02 0.00 0.02 0.00 0.0
cowboy-hat{0.04 0.03 0.04 0.06 0.02 0.03 0.01 0.05[X40.02 0.01 0.00 0.02 0.00 0.06{
fern{0.00 0.02 0.03 0.00 0.04 0.00 0.02 0.00 0.00 [ 0.00 0.02 0.02 0.01 0.0

goat [0.00 0.00 0.05 0.02 0.03 0.00 0.05 0.00 0.00 0.08 [¥¥ 0.04 0.04 0.08 0.0H

horse {0.01 0.00 0.01 0.05 0.06 0.02 0.03 0.00 0.00 0.02 0.01 [ 0.03 0.03 0.04
ibist0.01 0.04 0.05 0.01 0.00 0.00 0.00 0.020.03 0.04 0.02 0.02 [l 0.02 0.03]
motorbikes[0.02 0.00 0.00 0.03 0.02 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00[LJ 0.02{
people [0.00 0.02 0.00 0.02 0.01 0.02 0.01 0.00 0.02 0.04 0.02 0.04 0.02 0.03 [N
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airplanes [(R210.06 0.01 0.03 0.00 0.02 0.00 0.00 0.69 0.00 0.01 0.00 0.01 0.01 0.02]
baseball-glove [0.02[J£0.00 0.05 0.02 0.01 0.03 0.00 0.03 0.01 0.00 0.02 0.00 0.02 0.031
bear [0.03 0.00 [ 0.02 0.03 0.00 0.03 0.02 0.02 0.06 0.03 0.03 0.04 0.02 0.02f
binoculars [0.00 0.05 0.00[EZJ0.00 0.02 0.00 0.00 0.04 0.00 0.00 0.00 0.03 0.00 0.04{
bonsai [0.02 0.02 0.01 0.00 [ 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.02f
breadmaker 0.08 0.00 0.00 0.02 0.00[J&J0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.03 0.02
butterfly[0.00 0.01 0.04 0.02 0.03 0.00 [ 0.02 0.02 0.00 0.02 0.03 0.04 0.02 0.06;
comet [0.02 0.00 0.01 0.00 0.02 0.00 0.02[J%J0.02 0.00 0.00 0.00 0.01 0.00 0.0H
cowboy-hat [0.03 0.03 0.02 0.04 0.02 0.10 0.03 0.02 [J§£0.02 0.00 0.00 0.04 0.00 0.02
fernf0.01 0.00 0.03 0.00 0.02 0.00 0.01 0.00 0.00 [(¥J0.00 0.02 0.02 0.03 0.00

goat {0.00 0.00 0.02 0.02 0.04 0.00 0.04 0.03 0.00 0.04 [(Xe¥] 0.07 0.05 0.02 0.04{

horse {0.00 0.00 0.01 0.04 0.03 0.00 0.03 0.02 0.00 0.02 0.00 [J&J0.01 0.02 0.07
ibis{0.03 0.01 0.00 0.00 0.02 0.04 0.00 0.02 0.03 0.01 0.00 0.02 [ 0.02 0.04{
motorbikes [0.00 0.00 0.00 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [JREEJ0.0H
people [0.00 0.02 0.02 0.00 0.p2 0.02 0.01 0.0 0.00 0.p1 0.02 0.03 0.2 0.02 R
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R2 FREFIETE Pascal Voc2007 ERE LR BIRD L LR

HArZ 5 HA(% ) SA(% ) Contextual-BoVW ( % ) LDA-SA(% ) PLSA + ASA + CSM( % )
airplanes 71.3 76.5 79.6 81.7 83.1
bicycle 67.1 73.8 77.1 79.5 82.7
bird 62.5 67.5 69. 4 72.1 75.8
boat 66.7 73.1 78.2 79.5 82.4
bottle 46.7 55.7 63.1 66. 4 68.5
bus 70.2 74.9 77.8 80.4 83.4
car 73.8 79.6 83.1 85.8 87.2
cat 62.7 68. 6 73.6 76.4 76.3
chair 67.8 70. 8 74.2 77.1 80.7
cow 68. 1 74.3 77.6 80. 4 85.1
diningtable 66. 4 71.4 75.3 76.8 83.6
dog 54.5 64.5 69. 1 74.2 79.4
horse 79.6 84.7 86. 4 88.3 92.1
motorbike 70.6 75.0 77.6 78.5 80.5
person 85.9 90. 1 91.6 91.4 93.4
pottedplant 58.7 65.0 72.8 75.4 79.3
sheep 62.4 68. 1 73.2 76. 1 80.2
sofa 61.9 68.2 71.6 73.2 77.6
train 82.6 89.5 92.4 92.6 94.5
Tvmonitor 61.4 66. 6 70.3 73.4 76.7
Average 66. 85 72.89 75. 65 78.96 81.13
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