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Fine-grained image segmentation based on part detection
PANG Cheng, YAO Hongxun, SUN Xiaoshuai
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(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] It is challenging to segment fine—grained objects due to appearance variations and clutter of backgrounds. Most of
existing segmentation methods hardly separate small parts of the instance from its background with sufficient accuracy. However,
such small parts usually contain important semantic information, which is crucial in fine—grained categorization. Observing that fine
—grained objects almost share the same configuration of parts, the paper presents a novel part—aware segmentation method, which
explicitly detects semantic parts and preserves these parts during segmentation. The paper firstly designs a hybrid part localization
method, which generates accurate part proposals with moderate computation. Then the paper iteratively updates the segmentation
outputs and the part proposals, which obtains better foreground segmentation results. Experiments demonstrate the superiority of the
proposed method, as compared to state—of—the—art segmentation approaches for fine—grained categorization.

[ Key words] GrabCut; fine—grained categorization; image segmentation; image classification

ARSCTTE A EAL G BE I FIBT B, AEERLFY

B R X AR IR AR AT o, AR A — SE R PR I
R B, ARJE R S F B B, W ST A Y

R T GrabCut™ J7 ik i 43 ) ik 72, sk 20 R

0 51 §

VAFERIBIE TSR IA , BB I3 AT 55 (4 A 3 1] L
i o F S AL P R R T, X —45eTE A

ZHRLRE 432 SRS B T SE L (R — i
853 FI 7 AN REAR S 1 P ARRE BEBIF T 5 )
PEE R, Hr R R AL 2 B — LU R LR
WP N S, TG E AT BT A vl R0, A
AP A 2R JEE A0 o3 B o 3 2 S FE A
PUHR R TV 2 BA 50 B Rk, 2R 20ms
X L LA B R AL, AR 7 2 (Y P fiE
FAIIESISPSEs AlB 0 ey DE A S~ Sl 6 3
ARICHR T — Rl T A I ) A R P45 230 5
%, B RE R RS B R i e, R AT e
DR B IR R T 2B, 38 g 20 80 A A A S 0
KITERE,

E&WA.: HFEARPIEEES (61472103,61772158,61702136)

Py FIR F A, HARRUE, mRAE BT A D0 AL ok KL
Hh S5 A BRI AR A T 20 A SR I e ol
FE RAIRBNGE—, BRI B e R Lt
B ATREIR T YR A, (R A 20 81 B A5 R
ok SEAR R T 5, IR 2R i 2B 1R K AE
T g T S AR R I ] s Dl A A s Js TR
e, 1 s 1A SO I AR E D7 R I AR
xR

VERZ T HEN O B E LB B, B N B T
2 FE LTI , ) i T 558 M AR RE V7 ik
ANFETJC B B F e 07 vk o (ERAE SE BRI
TR A SR B AR HGE BN IR, A A8

EEEAT: P F(1988-) 5 WL Boek , BTG5 ) AR TG 20 28 ECIRUN ; Wi i) (1965-) , Lo, b ok, Wk A R0, F2 20 mT
FET7 1) FURAL B BN 2 S SR B S 204 PhGE (1984~) , 55 LRI, BRI TT 1« PR 2 AR,

s BHA: 2018-05-22

PV L ENRERRN o2 A5 x5 & A




2 o i w N5 M A

9%

RRE AR AL TR R . I 7EBEA L 5 MRl
FHORLHFAR IO T, A Sh AR POX 23 T 4
RLIE LG8 53 280G T B A5 B, SR AS SO U
HG RN, R EE T 58 B B E LT
WFERI T Bl B4R AL 0 LSR5 RIS (R
T R Ji 1) P 02 A5 28 A B A o) PRI R P ) R
FR e PUNAITSE P AN 2R B 1 FL52 A4
PH(E B T — HE AR AL 25 52 1R T LATE AT fa]
FIMR S Bl A s e n, Rt —28 %t Tl
SRR AR B A BRSSO O, B FE 4k i £
TICE B E AL (B T7 ik T AU
FH— S5 2 BB R AIE , 425418 PRTAR JRy 8 X 4sl PT 6 A7
TERYERPE 8 J5 M FH 33k 26 51 I G A i AR A
RO FRIE A BLAY AR HeanSCRk [ 4 ]t A T K
BIRIERE L, (EJRA SCER AR 1R R BL A m 1
WEIAN T #8 B L5, M AA S B AR A
AEAS A A T P T 42

B1 AXFETEE
Fig. 1 Illustration of the proposed method
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Fig. 2 Pipeline of the semi—supervised part detection
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Fig. 3 Illustration of the part—aware segmentation
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Fig. 7 Classification results on CUB200-2011
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Fig. 8 Classification results on Stanford Dogs
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