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A non-interactive image segmentation method
based on the shape similarity of the Grabcut

Kenji Matsuo'

Grabcut is a conventional image segmentation method that can extract correct
foreground objects with human interactions. However, the Grabcut needs manual
operations and cannot achieve automatic image segmentation. This paper shows a
non-interactive segmentation method that can automatically extract objects from image.
The first step of the proposed method is over segmentation which divides an image into
many small regions based on color similarity. The second step is region integration
which merges the segmented regions based on the similarity of color distribution. The
comparison unit in the integration step is not pixel but the expansion region which is
grown from a segmented region by the Grabcut. Therefore, the region merge operation is
stable and the proposed method achieves the high performance. Simulation results show
some advantages of the proposed method.
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DREIHE A OUGEMERE R W89 5723, JSEG OFEE & Ol %# 17 5. JSEG XD
T 2R ZBEFERMNTE LD DHIESEHIETHY, ATTEBZEEAL, Rk
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#HERE
10. #¢BRFE 2 X 5 Grand Truth FERL O E W

wERE2 WERE3

L2 EIOMMNEDENTKF LR, —HEOH DFHMEREZ R LIZ[17]. KF
M 72— B ERE 7 global consistency error: GCE & JRFTHIZ: —E PEF2 7 local consistency
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N 1 OEERDPHET SN D WFHEIZERORE N &b, ZOREE iR LT
Adjusted Rand Index[20]iC & 53§l &2 2 Z Ti3f7 5.

RELEOEINE T A —F % a=50%& L, Adjusted Probabilistic Rand Index % il &
L7z, RFEH72 4 B & i 30 KL SEIIE DT, JSEG 7 b DL #EE 4 FEINIC A
B CHEREEEIIWCR LA BEEILISEG LV EVWMEEZRT 2 ERHRTE 5. £/,
XS T 2HE 1 225 4 OFEESEFEREZK 11 IZHR L. ErodoHREICLD
Grand Truth, JSEG (Z X D#ER, IRBEICLDER, IRBECIDIEROBEEERTH
5. HRMICH ISEG & L TREZRDEFRERPFHFON TS Z L 2R TE 5.

7% 3. Adjusted Probabilistic Rand Index

JSEG ERRE 0=50%
i 1 0.216 0.436  (+0.220)
i 2 0.562 0.858  (+0.296)
i 3 0.687 0.814 (+0.127)
Eif{% 4 0.364 0.446  (+0.082)
i 30 B> 0.546 0.613  (+0.067)

43 WNEE

BRETITRR B SN /NEEICH LT GMM 12 & 5 &040 0% & Graph
Cuts DERZMEV K UEMA T 5. FE8EHA A% TEE3FE < BR Y SR A LB 3
MR LT D, IREEOMERE &, IR E TOMEEHRA OM Y K LRI oW
TR L7, R4 ICHREZRT. JSEG & il 2 LIREEITH 22 4 0 M & 4
BT D, ZOREIIE GMM IZ KD E0H D & Graph Cut (233 2 EHWALET
HD. Tihbb, K4 ITR LEREESEROMEO R, SEEIERIZHN 95% L K5y
OMFRENEF L, @BRIENIR 5%, kAR L OUHHEIC Wz > TRERT
21T E/NEV, JSEG 12 L 0 EFENSH S iviz 34.7 B O/NMEE ST EIEIZ L o Tk
AT 11.6 BEBUICHEA &4, ZMiE Grand Truth @ 18.8 fEIICIE WV L 722 5.

B, BBEOEEHIE T A —F % 0=25,50,75,100% & L SEEBE, FnE
8.2, 11.6, 13.8, 25.7 fHi L, a OEN/NIVIFERANEL - L2 MR L. £
7o, VSR LRI 233, 2.27, 227, 230 [\E o OEICEE L TR e 2= BTk
WTERhoT.
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Ef52 E1%3 Efg4
11, FEIE Sy B

4. L& (HE{E 30 O FEE)

JSEG P RVE a=50% Grand Truth
SR B R AE kA AP IR R oL AEIE S FE S
5.07 % 34.7 111.54 # 2.27 [a] 11.6 18.1
5. £&0

ARFHSCTIE, WEEROFEIEYEIJTETH D Grabeut OFEE AR L, AFIZ X D HA]
ANEMELET, 2—FLOMFEARAECERTE HEMOEEERE L. BEE
2 L0 BSOS B O RE E % TE L, Grabeut O 58 7] 72 Sk A BIMERE 2 15 0> L
T RSB BIRATRE & 72 o 7. R RIBIIERETH 5 BSE £ ¥ b Recall 35 & U Precision
DR BEEE N R Lz, L LS, KEBRTHEH L7237 A —% Tl BSE
L0 L EFR FEIIHRTE T W2 &2z, BSE IXHER B OEEy &L T
72<, BSE X0 L3N E T T XABAH SN TN D780, $REEOHRS
RIZLBENLE SRR CE 2o fe. RERSTTIE, W Z2—EiRgEsH L, SEIh/-HE
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WAERAGTH T I a—F &, BFHEN TR < NEIEHEAL CHEE ORERE % ik 5
FIEICOWTEDOAHEMZ R L. SBIZBLUADOEBERY AhD Z & T, FFED
WBREE L EEFEAOT e —F I L DR ERER G TEL EEILND.

T/, WERE L PO E TOEEBE O K LEEICOWTEHI Lz, £ 4I1THE
Z9. JSEG & T2 L REIEITR 22 (FO MMM A MNE L T 5. FOREDIT
GMM |Z L 27 E 0P & Grapheut WLHE & AR OBEWLELTH Y, EEKREHZE AT
W5, BRI OB AT CERBILT D2 E RS BOBBELE 2D,
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f &%

A.1 Probabilistic Rand Index

|P|HE % O PIZx L, K NOBEERE M ERK L 72 Grand Truth & 72 5 53E1% G, G, ...,
Gl L, FEH57N0T) XA X DHEESEOMEEZSE G ET 5. i ZBHOEK
WL, % GIZBWTEID Y TONTT~ULE X, WBRE kI2L 548 G ok Wn»
THEID Y TOENET e X LET.
DL &, 5E GOWERE kDyE| G IZXT 5 Probabilistic Rand Index PR(G, Gy,

PR(G,Gk)zékZK; IC-Z[§(X;G,Xf)'5(X1Gk,Xij)
=l | |p

2 4
i#j

l-olxs x 7)) i-oles xp)] o AD

TEZIND. =721,
1 i=j
56, j)= (A2)
(l J) {0 i#]j
ThbH. RIE PRG, Gy IX[0, 1|OFPHTEZEY, 0137% G LH8E k 23MEKR L7

Grand Truth &72% 53] Gy ORI PSRN L2 F% L, BOHZe< Ty
FIPTZATHDHEEIT 1 2.
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