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Object/Non-object Image Classification Based on the
Detection of Objects of Interest
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Abstract

We propose a method that automatically classifies the images into the object and non-object images.
An object image is the image with object(s). An object in an image is defined as a set of regions that
lie around center of the image and have significant color distribution against the other surround (or
background) regions. We define four measures based on the characteristics of an object to classify the
images. The center significance is calculated from the difference in color distribution between the center
area and its surrounding region. Second measure is the variance of significantly correlated colors in the
image plane. Significantly correlated colors are first defined as the colors of two adjacent pixels that
appear more frequently around center of an image rather than at the background of the image. Third
one is edge strength at the boundary of candidate for the object. By the way, it is computationally
expensive to extract third value because central objects are extracted. So, we define fourth measure
which is similar with third measure in characteristic. Fourth one can be calculated more fast but show
less accuracy than third one. To classify the images we combine each measure by training the neural
network and SVM. We compare classification accuracies of these two classifiers.
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Fig. 1. Distribution of significant pixels and value for
center significance
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Fig. 2. Process on Extracting Central Objects
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Fig. 3. The distribution of values for input images when
each measure is applied
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El(test data), YA n-108 E=E EE dolH
(training data) & Wro] B71gtk o7iM nille] Exg
Bk 2y =3 2 Z ol 73 F HEAA Ke
S &% SVME #38E] 9§ C @t H4Edez o
&g Fol tisl g3l A AL AT =F A
4 & polynomial function (54 13)3} radial-basis
function{RBF) (4 14)& AME3}R 2™ polynomial
function®] AM-& & 2(p) E RBFY AH-E 9% A
IvHo)e GA AEH o2 FH9 g ATt 41733
2kl ASole 2 #olold] MTE FA] d¥Hoz 3
Ao gke Mesid). & 18 34 dde Bol4(C), &
o} glAle] o) FAHV(SP), Ialn 4 A Fa HA
FE(E(CO)E &F 7IE2E AH33lL SVM & A3 2%

& A AEYE Ao BF A8EE vl 217
sage] 44 85.396%9 HIA=E Jehdem SVME
85.842%9] £5 =S JeRIITE B 28 $4 999 &
ol4(CS), E°) Tae A ¥AHV(SP), 28: T4 399
o) B AARE(ES)E F 7IFoE AM43tn SVM 4
AR 2GS AR A 5] A viAA |
o] 7} AAE HolFt ARz avte) B4 81.271%4)
BYTE Uebien SVMe 81.605% ¥# AE=E o
EpigiT).

E 1. CS, V(SP), E(CO)E =# &i83t 25| ¥ v[dH dale] 27
=7t 4o}
Table 1. Evaluation of the classification result based on
CS, V(SP), E(CO)

e W
ay | s | oad | s
Precision 0.883 0.832 0.878 0.843
Recall | 0798 | 0905 | 0814 | 0898
Fmessure | 0838 | 0.867 | 0845 | 0870

E 2. CS, V(SP), ESE =g %38 Ax| U viZA Hio| 2R

=7t Znt
Table 2. Evaluation of the classification result based on
CS, V(SP), ES

Msizat SVM
2] E 2] 24 Bz
Precision 0.829 0.800 0.813 0.819
Regalt Q.762 0.858 0.795 0.835
F-measuyre 0.794 0.828 0.804 0.827

32 7 ER 7IES B2F 2 2R BE
o Fgzoltt. Ul 7B EF V&S EF ARRS W B
DRIt HEHe AE T F UG R4E R e TS
BF 7184 e BF Y=g vehddh. 4 57 J18E
Bz 284 B4 AT W 7 R/ 18 SVMS
A8l BoRA 86.622%9 HEXE ez A
< Azte] Mgl 7R} Slvke A& HAFETh 273
ZE AREAS AS 86.068%9 HB=E Vel
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B 3 Ul 7| EF7 7|58 2F xE ME% 2 ¥ dizH Sae
25 Wt 2ot
Table 3. Evaluation of the classification result based on
CS, V(SP), E(CO) and ES

sy SWM

wy | e | oA | oo

Precision 0.895 0.836 0.888 0.849
Recall 0.800 0.915 0.821 0.907
Fmeasure 0.845 0.874 0.853 0.877

N AR BF AALEE AN SME SE
g, G444 49 9, v 24 2 3AAA 99 &3
9 ¥2 G9AE Aol dvk. 9T £EE A% HD
&8 Ae] 7.53%0]% vz F4H AA 32 9A9] &
8 Atel MF 54122 ASEAT. mebx S AA
B AABEE A fsike & B9 980 H4
12% o]3e] A Alzte] g8t ol Hl3] F4 49
B BAZEE A7) HsMe 1x0iT] Lesee
A Azt B2 Ale)E vehdith, mEb F4 999 B
T ARSI FA AAe B BAZEA ulg F2
# %S JehiAR mE X2 Aze] 87HE 38 £
oplMe Ao AHg7bssit.

H 4 CS 4 V(SP)oll g i 3 1A Halo| BF &t
Table 4. Evaluation of the classification result for CS and
V(SP), respectively

s | wsP

sz | M | gy | S

Precision | 0.723 | 0.741 | 0.754 | 0.764
25| Recal | 0671 | 0614 | 0.751 | 0.739
F-measure | 0.696 | 0.672 | 0.752 | 0.751
Precision | 0.722 | 0.699 | 0.766 | 0.772
":f Recall | 0.769 | 0.807 | 0.780 | 0.794
Fmeasure | 0.745 | 0.749 | 0.778 | 0.783

E 5. E(CO) % ESofl mhE 2| ¥ x| Hale| 2F 0t 23t
Table 5. Evaluation of the classification result for E(CO)
and ES, respectively

E(CO) ES

| g
sy | SM | ggy | SM
Precision 0.750 | 0.763 | 0.667 | 0.679
/’—hlii[ Recall 0795 | 0.831 | 0.642 | 0.638
{ Fmeasure | 0.776 | 0.790 | 0.655 | 0.658
| Precision | 0807 | 0.832 | 0.689 | 0.691
'uiqu Recall 0771 | 0.754 | 0.712 | 0.729
"+ | Fmeasure | 0.789 | 0.791 | 0.700 | 0.709

V. 28

£ =RdNe Wl 7K 27 71E(F 999 e B
¥ EolA(CS), Bo] BAl Hd) BAHV(SP). 4 7
A FF AAZEECO), FH 999 FF AAZE
(ES))el sl A 2 HiAA 49E 2Rk Wye A
shalith, 94 £/ A8 AME 71E S04 34 A4
9 BE AAUEE A Al e Qi Ay
N 873ER ¥&% BAE /Y £F e &F
o Aet W X7} Ve F4 999 HE AAA=
g Hygzog A8¥ £ UEE g ol 7K EF
Zo) g Al 7R Al ZF(CS+V(SP) +E(CO),
CS+V(SP)+ES, CS+V(SP)+E(CO)+ES)el il 4l
A3 z93 SVME AHesd 2% %S vag 2
SVMe] A733j2d v 23 2 4% JeE Ag
golslitt. CS+V(SP) +E(CO)e] Z§o] CS+V(SP)+ES
o g 7 ¥ A% VERIURAIT CS+V(SP) +ES =
§H& AMEBME 4 A 35S AT AAY AN w2A
9d BF7L 7P AL FEgh Wl s BF 1ES
SVMeE ¥R% A9 86.622%9) AY=E Air}. AP
HRle AR 9 Ale) Aes dsked 83k
AMSE & 9l
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