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Object Recognition in Images based on Similarity of Superpixels
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Abstract: We propose methods to improve energy-based image segmentation by introducing term which
reflect similarity of superpixels. We consider restricting possible set of class labels for each superpixel de-
pending on the similarity of superpixels. With ordinary methods, if two adjacent superpixels have different
colors, they tend to be classified into different classes. It is not always true depending on the class they
belong. In this paper we modify ordinary smoothness potential based on the distribution of color-pairs via
similarity search of superpixels. We examine improvement of recognition accuracy using MSRC-21 dataset.
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Fig. 1 Superpixels representation of image.
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Fig. 2 Probability distribution based on location.

of visual words Bl DO ¥ 2 HESE L, FIIEK~D AT
Ed 5. ZOLE R LG EE L L TIESIFT[9], Self
Similarity Descriptor [10], RGB 27z, A —/{—E >
LVHOEMEE kemeans 7 7 A5 ) Y FICL > TET
fbefrv, EX M7 T 028 T 5. COCA NS T L%
A=N—=Y 7 L VOFEHR7 Ve LTHY, 75ATE
2 SVM [11] 12 & o TREBIZR 2 M2 3 5. ARBFFEICB W T
& SVM O 7 — # VB & LT RBF Z w7z,

2.2 IXILF¥—E%
A—=IN=EZ XWX LTI TATN)VEE) B TLI:
DIZTANVF - E(x) 23X (1) TERT 5.

=Y wil@) + D iz z) + Y gil@) (1)

S% (i,5)€e eV
CVIEA—S—E 7 v VDS, c IS L A —
}\_E-7'k)l/0)"l/ﬂ@$ , (a;17...7m|v|)6i7\—/\°—15

7%»%~J05z%h575x7&»ﬂ%%#.%ua
BA—R—EZ XN IZTRV g #527-8%, 2
JE4E9 % Unary Potential T@ 5. oy (v;, ;) (EBEET S
A=N=¥ 7 XN, jICREETNUDEZ 5N ED
I A b %379 Smoothness Potential TH 5. g;(x;) (TF
BRICE 57 7 AHBIHTH 5.
Unary Potential o;(x;) (¥30 (2) TEFRT 5.
1
14exp(—a(x;) score(x;; z;) —b(x;))

vi(z;) = —-K; <10g

+ log loc(1, xz)) (2)

K A== 7LV iNOE 7 e VITH L. a(x;),
b)) 3FHICL VKRB INDENTX-FTH 5.
score(xy; z;) \E A —78—=¥Y 7 &)V i 20 5 ER S 5 4R
N7 Mz &, 7T x; ODREHIGIZATI LI L EDIMT)
TE“C‘AJ?J% loc(3,2;) 137 T A 2y DIA—/X=Y 7 L)L D
NS T 2HERTH L. B 2 12 loc Z W HHALL

1668



EMAITS 25/ Vol.56 No.8 1667-1671 (Aug. 2015)

72 %R RIFFE T, score IZ RBF-7 — 2 )VIZ X5
SVM % w27z [11]. %7z, Unary Potential 10D /%F X —
¥ a, bIIRERETEIZLDRDT.
Smoothness Potential v;;(z;, ;) 133 (3) TEFT 5.
c

g (2, ;)
i

—lei — ;2
=< a(z;,z;)K;; exp —

a2 = X flzi]lz;] >0
T e i) =0

ci, ¢ lEA—/I—E 7LV HNO RGBEDFH %KL,
Kij BT 22— =¥ v, jHT, BERAEAT
YT ENVEERS. fIIBEA—1—ESLVHTY 7
Z®i§t'lé%i€3‘/f*7x~7f‘a%b flzlz;] >0 Thhn
L, EEH Y EZRL, WEEZLONNT X =% 4 LK
WW%A’%%Té ZAUC & BRI T IR B AR
12D 7 TANERENST %D EDWIETE S,
HOBIRIZ L2 7 7 AR g;(x;) $3 (4) TEFET 5.

<A<p (3)

gi(zi) = KT[z; ¢ X (4)

FOIEIRIZ X 5 7 7 AHIRE, BENICHEBELTY.
WO 7 7 AZFPEGE L DHENL, ENINnr I 2%
BRYICHBH LRI T 2@ S 2 HOHTH L. X, 13H
PUEEIC X VFREENDL 2 FADERTH L. FEY T A
WDIFGANTRY) VT ENLEEZXRF VT 4 K B5REE
5720, FHT7 TAND T T APTNXY) »7E3ned <
b, P, FUEGEOMEL 2.1 5 THRRZMHED bag
of visual words BIZRIRICEEDE, A NS TAMOELRD
4 (histogram intersection) |2 & > THMUE L EF L T
f1o7-.

3. BAUX—N—ET7wILEFIBL -85

Tighe 5 DF: [6] 1 & 2 FMEGREIZHES 7 T A
HIRCI, W{EHEMOFIRE 22720, §R_XTDA—I—
E7 VIR LTHEEENL 2 FAPFR—~THo72. 0D
e, A—IS—VY 7 RIWHERY T AND 7 T A TRl
ENLEEPFIET S, FITA—N—EZ LT LI|CF
Ko IARBEELHEPA— - LML D752
FIRZIER+ 5. T/, PBEFED Smoothness Potential Tl
B CIER— 27 9 A L LTORBREPHHLTYH, @
ENRREVE ZITERL LT XUHF A Thb e 3 Wi E)s
FAELT:. CORBER RS LHUUR — /3= 7 L)L

L BRFIVT A HOWREZIT) .

3.1 FEUX—NN—ET LB T ZEIER

SHN B DA —XN—E 7 LV L THPT 5 A —8—
7 Ve BOEEGEr 5RE L, A=K7V T L
TRV ITIARRETAIERE2 AL, HMEEZR 3 1287,

© 2015 Information Processing Society of Japan

FBILE R

=)

AR REG

‘ LE
’ o

fikiEE: -
=
.

T
>

T 1.

2 — S

5'12»

3 HUA—N—ErbNIZXB 7T AHKIKR

Fig. 3 Class constrain based on similarity of superpixels.
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Fig. 4 Penalty method based on similar superpixel pair.
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Table 1 Experimental results.
baseline s d s+d
building 78.4 79.4 79.8 81.0
grass 90.7 92.2 90.8 92.5
tree 88.0 87.9 87.7 87.9
cow 62.9 63.9 64.3 64.4
sheep 68.1 69.2 69.1 70.2
sky 91.6 91.3 88.9 90.4
aeroplane 69.5 69.1 72.2 73.4
water 70.3 73.8 66.4 76.9
face 81.4 81.1 81.4 81.5
car 71.9 77.7 74.4 82.0
bicycle 76.2 79.0 78.4 79.0
flower 78.7 84.3 85.3 86.6
sign 21.7 22.5 18.9 28.7
bird 353 36.8 33.6 36.8
book 89.3 90.5 93.9 93.6
chair 56.8 60.6 68.0 67.9
road 80.8 80.5 80.4 80.4
cat 333 33.7 33.7 28.6
dog 61.2 61.5 61.4 65.2
body 54.4 53.0 54.7 49.7
boat 30.5 35.6 26.8 38.9
mean 66.2 67.8 67.2 69.3

5 MRk A

Fig. 5 Recognition result example.
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