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Shape Matching Method Based on Improved Aspect Shape Context
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Abstract
distances on the aspect spaces, and the process of shape feature extraction is inefficient. To solve this problem, this

In shape matching method based on aspect shape context, it is time consuming to calculate the geodesic

paper proposes a fast shape method based on aspect fuzzy shape context. During the process of shape feature extraction,
the geodesic distances between sample points on the shape contour can be effectively obtained by using the shortest path
algorithm, and log-polar fuzzy histogram is further introduced to construct aspect fuzzy shape context, and the description
ability is improved with the sample point distributions represented precisely. With the orders of sample points, the dynamic
programming method is employed to analyze the correspondence between shape segments in different aspect spaces, and
the shape matching result can be obtained accurately. With the proposed method tested on different shape databases,

the computation efficiency can be effectively improved and desirable shape retrieval results can be achieved.
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(Shape context, SC) & 4 %] i Belongie
AT P ) — AR HER A, I I o e R LR
P R 0 A 0T A2 B, AT RS URAR () JR) 645 B
4 Ja s B AR BTN SO/ O d S TR B R 1T
Z—, BRH PR Z R RE. TTOBRET
X (Generalized shape context)!" | B4R R3¢
(Skeletal shape context)® J5 [ 5 7 B JEAk bR 3¢
(Histogram of orientation shape context)® . 5.l
JEIR R 3C (Solid shape context)[) 25 # J& 76 H 5
fitlh L SCE A 3 1 TR B IR AT, 0 I TR DG K 77 v #
RIS T ARG ) AR R AR
FEXSTEAR L7 F SCEAT et 1) 7% 2 730, Ling
26000 HL B P B B R | R 3C (Inner-distance
shape context, IDSC) &Pl R VL L 24 SR8 4 11
FIRRF. 27 NG IE A BUR I A BE R (Inner-
distance, ID) B LA ES (Euclidean dis-
tance, ED), #f 1y n] LLAAG 21 5 A B RAF £ 0] BE 2.
FZERAR BRSO BE B AR b S0 BT A
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[ P T 0 L, SCR (1) 4656 P R R AR08 75 1
SRR, S0P T H SRR B R S (Aspect
shape context, ASC), %R G 5 i 1oV
PRAIB T IR R AN X 31 g

BARMB IR B SCREWS AL M &5 5 T AR X
WAE DR IR R BR AT B A G R, AR VEMKIRAE
E— S A2, FETE R AR SR U, v 5500 PR g
(Geodesic distance, GD) ¥ [ 5 2 B2 55 v, 45
TEAR IR A I D218, 52 T AR UL B IR0 1
Ab, FERFAEVLRCIE AR T, SRR T VA % — A g
EIPS VAN X (SR P2 32 B b 3D e 7 N B
2905 1) R A JE A AR R T AR DG A i) .

BT HATAAAE R ) 8, ASCR T — R R T
BEMBSRAR B ST ARG 77 v, Jad 5 N s fil
AR SN i 30 ) T A S SR T ) 00 e 2
AT PR, REMER T AR RS U 2. Jld 2k
HASOR) BT BR AR THEARRGR AT R IL BT, Wi
H B SR BRI IR E R 3L (Aspect fuzzy shape con-
text, AFSC), R T M Fi ik 48 B SR AT 2040 A1
DL, 5 e BRI R R &R O, 455 37
R RIUAN [ 11 35025 5] T RRAE R T VR 0SB 5%
R, BRI SRAFHER (R TEAR VL FC 45 L. AHEE TR SE TR
ARUCHEC 7V, S0k 5 1 07 V2 Be 8 A0 B s 1K A%
A RRTHARIL B S5 2R, I 3RAF LT 1) TR R
AR R AR

1 HEHEBRETX

M SUIAR 1R SO K 30 ] b B B 5 TN
X EO A AR T 7 B T A 2 KR AR SR 7. M50 a k)
FRO D00 3t B A R KR PGP 2 T PAY 8 9T 2, L e
C/5: 0 TP718 RVl 1N EE VA 1S 1 A R 17 2 /N
SR UASE G S AR R A 5 A I DL

L1 3Rz 8 TR HEEE S

D E S 20 R PN B 2 0 AT TEROR A R TR DG R )
PRAIAN A 2 B, AR TR VLD ) jrh, 5 3R I
TANIE] AR L DR 2 AT A o e 7 R ) S
TEAZ Bty K B4, 1 P B 2 n] DA B b A e AR 1
PEIRIE B e = A AR Al . 1 gt T — 414
ITEAR I 751, o = 25 08 4 J30 SR A R T ) 2 12
90T, A ED (-,-) f1ID (-,-) FRERKHE
BN B, TR AT DUE PR R I AN
JE BEEHERA LR R 1 (b) FAHALE RS N RAE A
[ PR B G 2R I PGP 20 UJ 9 o sl A5 -, S VA
H S B 1 () AR IR 6T WY SR A A T) ) P 25 G
.

g T A RR DGR 2 R P BE S, SOk [12] et
P[] (Aspect space) HEIIHLEE 25K 73 AT TEAR |

KFE AN ERR. AN TEB I A — [0,1],
A C R® BB, HA N3 as 6 A C
R?, (2,y) € A,z =nl (z,y), ZH n € [0,0). 4iiE
0, SR B s, 5 s, RPSEITIREE L, 5, T
Mgk ml DL X h

Lij(t) = (x(t),y(t),nl (x,y),t€[0,1] (1)
FIFH GD (-, ) R LR S, dt— 0 n Lig 2

L/os? oy? oI 3
MMJ:/<—++f>dt2
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(a) LSRG R LR R A R PN IR
(a) Two similar shapes represented by two point sets sampled
from the contours

ED(p,p,) <<ED(q,q,)
ID(p,,p,) ~1D(q,q,)
(b) X3k A ALAH AT AR o7 £, 40 e 1 L%

(b) Comparison between distances of two corresponding points
in A areas from similar shapes

I. :. | d
te P 5 S|
[ . S ¢ |
R e L, o
| ..o. ~ ‘,': .p | | ..oo."{{" q, |
| o S q, I
B __ B I

= ED(,") ED(p.p)~ED(q,q,)

— ID(.) D, p)>>ID(q,q,)

(c) I8 B AbARALLIEAOT I 1] BE 72 b A
(c) Comparison between distances of two corresponding points
in B areas from similar shapes

1 DUAN TR S B 20 B A BB DRORE R KOG AR 7 481
Fig.1 An example of analyzing the distances between
corresponding points from two similar shapes with

different measures
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ANTR] Ry M 35 2 1], A5 000 A AR b e 1, 9 i B G4
S WARAUIEAR NS IR A 1 18] FR 9% 2R

1.2 BRRETX

JEAR TR SO T 58 B AL E R R IR IR
R RF, SLEEAE B TR AT BT AR 58 e oy
PR H B RAE SO AT R R, 38 AR A 5 R
A Sk R ) AR A6,

BWEES P = {p1,p2, - ,pr} PEHETERE
JE BN ASRAE AL, 3 BAREAS 5 225 1 S0 Rl
MFRE T pi € R2 ALK N R X H50p A b 7 1]
H,={h;(myn):1<m <M, 1<n<N} xR
H

hi(m,n) =Y 1p,. (q) =
q#Dpi (3)

#{q#pi: (¢—pi) € Bn,q € P}

o 1 NFFAE R, B, N 4T
(¢ —pi) € Bpn 1, 15, (¢) = 1; 50, 15, (q) =
0. FH TR BB AL bR B B 45 LR ik, e T T
PRI JRAS B2 RAE B, REU R I i 48 55 o
SAEOL. K Hy VA— AL BT 15 3 p; AKX N IR
R

ek P AT Q 435 A AT H bk B A5 21K
FERUES, WITCECH R R 2L D,y vTUARIR A x? FEE

Dij =D (pia Qj) =

1 o= = [hi (m,n) — h; (myn)]> (4
522 hi (

m,n) + hj (m,n)

m=1n=1 v

FEIE B AE (U FEAR T SORTPY R R S
REREH, 235l 51N EG B 2 AT A B ok 20 A TR AR A
BRRFE R G R, 3 70 i YT s AN 2R AL
TEARFFAL. M ZR AR R 305N D0 b e 8 R g S xk
WA bR 2 T 5 B, T i3 as ) w0 b
T80 R [ S DG G B 25 R N B8 8 o 5 A 1 )
53R i, R A2 ol ) T R 8 38 455 e 0% B A A
PV 2N PSS

2 BRI T SRR X

TE R IE TR AR BB AT Bk #2 b, 0 b R 29 BE % 4R
HUERFf RO R IR TR AT L, AE 43 B vk G000 kb 5 25 1) 7
VSRS, 41 Fast marching 5HyE%E, SEUBREY
TESE R R AR, 2 hE 31 AF BRGNS R [ b 3 2 i)
SEAE LSRR R, A SCOKS AR AE 2 DO 72 v ity i 2 2
TH S ] (8030 AL Ay S A o T B AR ) A, mT DA AR T

R R | NASOR 7 P S0 A B A 3 R R
FE R 3 A 1 L.
2.1 RFITE IR Z BN EE B

BT TR Bt H ARG ) A BUG AT R0R,
BT (z,y) = 1 81 (2,y) = 0, %A 504
(i) 285 KA AEDRE 7 5, nT A E = AN BT L R 23501 R
VAT T @,y BIRP o)y, MBFECFAT T 2 Al dE
LR TFE f (x,y) = 0 MFEHE 8. b, o
XN 2 = n, BT (z,y) = 1; B XF N ARG 36 7 Fe
flz,y) =0; v W 2 =0, I I (z,y) =0. =4
MZAHFMFRER, anp=T,6Ny=H,T 1 H
SRR A A . B 2 T R R
FIOGE 87 1 55 2% (8] (1 7 1, B 2 () A& 200 5%
x 230 1% & (IR, | 2(b) £ n = 260 KN
JS P b 35 2 ).

(a) — M MHEIGFRRTEIR
(a) A shape in the binary image

(b) =260 Xf W[ U Z A= 1)
(b) The corresponding aspect space with =260

B2 A AR BN A Rl e M B2 o) 7 45

Fig.2 An example of the aspect space obtained from a

binary image

P ) A IS L, 5, 6 R IR A
SRR s € ARl s; € A, ZEITREE N
Lij(t) = (z(t),y(t),nl (z,y)), t € [0,1]. HiHL
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Li; Ca 8L ; Cv I, g =0, dtih (2)
CIEES;

Y7oz oy? H
oin- [ (Z2Va o
= [ (%% )

3 () 4T A BIRET o PR o 1 75 4
HULE VB Ly, La. (7501,

(a) M2 6] pr P b 22l 1 B

(a) The geodesic divided into segments in the aspect space

L,y

/

\
TN

i
P

Co

(b) L, F AL B Rt
(b) The development of cylinder g with L, ,

3 M A AR

Fig.3 An example of geodesic in the aspect space

AL BeiaL Ly € B, H Ly ST
Mhse H 70028 TR s; sy, TR 6 47T
JEHTRD, AR LR 6 1T, W2 i KT 8
PRI b 2 BRI R I DA P T R O B R R Lk, i

1 2 Nt 17
GD(z‘,j):{[/O (%ﬁ+%ﬂ> dt] 4
772}
S, oy = Jy (% +22) at e L ik
FBUKRE. B 3 (a) 45 T4 AT G iy
LR B Loy, Lea Bt B 3 (b) &5t T2 5
Bt Ly XTNAEIR B RIF 7R

T TEAREE S EAR N A pr A pre, 4 LR
USR] A P LSRN A s € T M sk € T,
HAE A PSRRI E Sy Ly e, IR XA TS R
S1,82,"* ,SK- R F 0 s 2% Ll,K zé)ifﬂiﬁmxﬁl,
P F X 73 A EAS E RAHBE I 26 By, WA 21 43
WAL o VI, B OFEHF v P I 2R BB, )
WAt (Lo c 1< i< K—1,Li C AL B
3(a) gy T —/ NS in) b 26 %) o sl gk
—PA R (5) MR (7) BHBKRME L KR
MHEL Ly e RAEERDA S P &M B L i1
KEZM 1<i<K-1, 8

=

= (Ci;° + 772)% (6)

GD(l,K):ISGD(i,iJrl)

i=1

(7)

TR LR SES P ={p : 1 <
i < AL o= (m,y), ¥ POWLR R A
R T ERRES S = {si 0 1 <0 < A},
si = (xoyi,nd (@i, y:)); WK P b 21 550 =5
i A Fid H ERIES Sy ={s; : A +1 <
J < 2A}, s; = (mj_n,yj-x,0). BEMIATLLAG 2 H 5
i AT EES =St USy. MT/EE s, € S
Ms; €8 Mli—jl=18]i—j =X—1H,
GD (i,) = lIs: — 5l

BE— P S BN W EIRR G = {S, EY,
/E;EP 67;]‘ ekl Ejﬁﬁ?ﬁ?ﬁ‘é”
eij =
ED (i,j5), GD(i,j) = ED (3,7), 8, 5; € Sr
ED (i,j5), GD(i,j) = ED (3,7),8:,5; € Su
GD (i,j), s; € Sr,s; € Sy 8s; € Su,

Sj € SF

oAt

00,

(8)

o, ED (4, 5) %o s; sy Z TR G .
AR b1 SCRFAE ¥ 5 AR (B2 M I AT IR % H R
FERUIE AR S, AR SO TR 6 A ] 2 330 R
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RATCIREAT R, W TERRE LR p € P A
p; € P, Sy Wi 1) vh 3 () b g 2 () A, mT
OB A EESE S S = Sp U Sy F b s; AN
s; [AERFEERAR T . 2 RAE LN — oo I, 3R
131 s; 5 sy Z IR Ec AR I g Mg g, B

A-1
GD (i,j) =GD (1,k) + Z GD (ks ksq) +
5—1
GD (ka,j)
(9)
Horb k- ka N ERALERAR A TR SO R R
1.

RF T R GA 0 2R B 57 77, W Fast march-
ing SEEE, HOB R85 B0 1 WA K1 2 T sk
MR R, M T Ak S, AT AR S Ak A
Je AN PR B 8 0 R R ) 2 3 R e Bk AR
VORBGIHLER BS. X N, x N, B (H K%, Fast
marching FIE AR AN O(X x N2 x log Ny),
HFEME R N, B3O w80, teah, i H vk
Ji 208 SR SRR IR OT R B d KA, R R
FEIF. A SCH) ] Bellman-Ford 5L R 52 2% 5 4
O(\ x 2\ x Eg), HiEW K 218 Eot LRGSR AL 7
Frit&E i, o Eq MBI G A% . i,
AINEW IR E A Z B RS g, 1A, !
T E R OEs TIRZ BB, Wit kb 5k
IEARREL. 56 4.1 00 I S50 06T B B A T VR v
A, ARSI A3

2.2 HBERIEMIAZIK E T3
N T U MR IR SR A S AR DL, AR SCHERY

AEFRIUT AR p 5 | A BH 1y 1180 BT A 3 T M
ST IR LR S

Sy IR logr A1 O $51 %1433 5] M AR T4
FI87 .. F\ET RN MBI T4 FY - FY, B
1T T A RSOR S8 % 182 BB 11 v (log ) AT e (6) 101
2 (10) A1 (11) Fios.

BB R T F, . R T
Fopy o YoF I PRIASH 552 R 5 R 50

W, (logr,0) = ppes- (logr) - pps () (12)

LUEES P = {pi,---,;} HiNp, € R? hZ
%, WAl (q) Rom g € P IR0 SR 1 R 2
q # pi, WA E T HY = {hf (m,n) : 1 <
m<M,1<n<N},

hi (mon) = p, (@) (13)
a7#Ppi
VAR A D7 s T BT A A, WA HY =
{hf (m,n):1<m < M,1<n<N}

hE (m,n) = i (mem) (14)

(2

E R T ROR L7 R R v, AR SC A 3 1)
HR DI M L BT s SR R B . Dy T A
WRAE R Z (B IS8 R 2R, SIS E n T3
225 1) AR b 2 20 70 30 Ry 3 T AR IR 4T

FEH S By BAE B WG K fe v, R
A A T 000 P2 A A AR I DG ROR D
1P B AR I T T A AR, 2 SR [12]

p

v

logr — logr,,
i

fgiosr (logr) = Alogr

f logr —logr,,
Alogr

0—0,
/'LFS (0) f < Ae ) 1[‘9n—179n+1] (9)7

Ad

logr —logr,,
Alogr

> 1[10g7”m—1, log 7m 1] (log 7’) )

( 0—06, —2r 0 —0,
f <M> 1[971—1+N727T) (9) + f < AD > 1[076n+1] (9> ’

0-—40, 0—0,+2r
f ( ) l[en—h?ﬂ) (9) + f <M> 1[079n+1—N] (9) >
\

) I[IOgTWz710ng+l] (log T) , m=1

2<m<M-1

) Ljiog 1,10 7] (logr) + Ljog rpm, +00) (logr), m=M

(10)

n=1
2<n<N-1 (11)

n=N
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2 TE RS Ik $2 UL B2 rp 3 45 8 A1 M 3 =< (), A
XEia oy SEREEZHH KR, BE . =
(1 —cos (5 (k- )DxE@w1<k<7ék—8
IF, mr, = 00, et ED,y 7% RA ] BRI BE 2511
.

REAE e XL ) DORAE R ps € P A
ZHELEWH H, = {hl,(m,n) : 1 <m < M,1<
n < N} g SOVHSERIZAR BR300 X HAFTE

R EW S pe P Hl g € Q, 45 my XN HLFH 2% 8]
(R VL HCA K R T Ko Ay
Z Z thk Bfk (m, ”)]2
m=1n=1 hfk + hfk ( n)
(15)

FHORTHE 28 Hy e o SO AR s BT B I R v, A
7] KA 0 02 ) 2 JRy A JEL 3L AR, wf S 21
FUONER. RISAE RS E SR IO R, I FF B 2
% RO BT B BUr UG OB Rk s . IR i A
SCIEFRAE logr 7 ) MR %150 8 MO 148, KB
I 6 AR5 SR 38 0 B AR bRk 7 B, I 6
JrmRlgy 12 A4, B (15) HRE M =6,
N =12.

3 ETHEREMAR LT XXRIFFELTE

FERE T 50 B i AR B TEAR VL IS J5 vk, AR DL T
XS T 73 A R LTRSS AR A RERE . AE A 3 3
BORTEAR bR SO R FEAE A Bl b, Ak — 20 4
B BN TTE 73 BT AN R AR EE FRRAT: s ) 6] B 5%
A, B 2EARILACH 45 2R

P e Iy R P A5 18 R M3 5 8] 3 B P B AR
() B, 300 e U Fr o0 ) 00 P 2 A A B O
FEE B, HJEX T XA IR, IR 50T
R R _E AN B BOAEAR R R b 350 22 W) e LUR 4
MU DT, A A T AR AN ) i 302 (8] R 23 7 45 6 56
BRI B, A2 IR b Bk — 0 A 45 R 2T A
ICR.

DT I 7 T R 5 0E D PRC 7 o, AR S S O ik
H A 7] s 350 4% TA) T b 35 RO TR b S0 A Y
VG C &5 2R, T A 73 20 Y. BE G A B R i Al B
b B RFE RO G R T LN AR
RMARZRIBAR P AL Q, 43 A5 B I (1 TR 45
A {HE -1 < i < ANl <k < K} M
(A}, :1<j < \1 <k <K}, RS0
NIARF IR AT VLT 0 S e A T X > A RERE D
CIREE w2l

D (i,7) =min{D* (i,5) : 1 <k < K}  (16)

& SRR Ry 50 2 © ARl b, A 3h 2

MRG0T P AT Q b5 TR R FR . T A A
YEFERE DT, HIA6AE AR IoCER

DT (i, 5) =

min{D (¢,7),7} i=1,j=1
DT(Z’]71)+T}

min{ (¢ — 1) 7+ D (4,7),

<‘< ‘:
DT (i—1,5) + 7} 2<isAg=1

(17)
FFRIH T X HoAth o 3=
DT (i,j) =
DT(Z_17])+T7
DT (i,j — 1)+ 7} (18)
Hep,r RETISH 1 <i <A\ 1<j <A\ JBRE
A LR NN Dis (P, Q) = DT(\, \).

h SR B e e R AR VG P 3 R 1 5% Wi, 31—
DRHEE D AT G AR EAL, 5 g UG EAL
xR AREE D,

D, (i) = D= w), wy +1<j
o D(i7)‘+j_wg)v 1§j§w9
(19)

H, 1< g <G w, =g xceil (2). AR
AR HEATH AT IS I, B G B/ i 0,
RICFH PR G = 8. BB R
DT, (A, A), JARIEEE Dis (P, Q) WA 4551

Dis (P,Q) = min DT, (A, \) (20)

WA 148 H7 1T, TR U AR 575 604
D RIS ARE Y O(K x A2), fEHCEERE BT R
B SR 2 0BV 2y O(GE x M%), i F
SHK G RIS, TGRS D e i )
TN ON).

4 WHRME

h T I UE AR SC TR TR R, K TR
PRARFAE B2 UK ZE AT ARAS 2R 45 SR BE WA fh FE B AT
BV SERGIEINCA T, S T X LR, RSS2 Sk
(10, 13] 19 TAE, S50 39 B R IREE B IF KA U2
H >k 100, HI A = 100.

4.1 FAARFHEREIR
B, T v S AN [R5 3 T e
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S TRV EAT AT B2 S T AN [ RCSE TR = @ A TR 1)
A UG, 235 o3 BT T SRR e T 0

& 4( ) gt TSI P I e LA A R AR A
(0 AR UG, B R B s S ks S RAS I i
5T, Sci it # e BRI Ny, B3 <N, 1B
#, N, = 50,100, 150, - - - ,500. SZEAEAH R BREE R
4T, VAN E & 3.60 GHz il 8 G WAE, Wikt 7
LI Matlab 5 VC A gmFEse L. 2430k
[11] ¥ Fast marching S5 HUA SCHE T 55 00
PR EIEAT X L, AR SR R B 4% 7 i i Bellman-
Ford HESZEL. AR 530 TR — g B 45 3 34 T
100 YRSEEG, WOT-SE I ) 4E A e 2 5 1

Q%’n

2)
(a) ~MHEBRRIZIR

(a) The glven shapes in the bmary 1mage

3
Fast marchmg (1)
— B - Fast marching (2) %
21 —%- Fastmarchmg(3) e T
A7 (1) _—
Vb TE RTEQ) —=
—— ALTEG)
/;!a
= &
S L /
on
2 #
ot /
N
A — + * ¥
4:: =t = g—=8 = & g— &4

50 100 150 200 250 300 350 400 450 500
N,
(b) VHSEI 28 BT AR IR T EL AR

(b) Comparison of the time for computing geodesic distances
Bl 4 op A S )y kvt S B g 0%
Fig.4 Efficiency comparison of computing geodesic

distances by using different methods

Kl 4 (b) 4t 7 X PRl 7250 il oF 5545 R A
S 22 T Y0 e P 5 8 BT ) P L, A AA bR R O K]
RN Ny, AL BR 7S TH I 8] (1 %5 3L log (¢).
MEFR T LU L JE1e H FR E BRI S0 ) R B,
Fast marching &% v 5 I ]2 18 KT A SCHE 7
%, H Fast marching 532 vH 50 1] B B 45K/
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Table 1

Comparison of the time used for shape feature

extraction on Kimia-99 database (s)

Ty PSRN ] (s)
Fast marching(*!] 208.56
AILT5i% 11.77
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Table 2  Comparison of retrieval rates for different algorithms tested on Kimia-99 database
Jrid: 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 4
sclel 97 91 88 85 84 7 75 66 56 37 756
Hierarchical parts!®l 99 99 98 98 98 97 96 94 93 82 954
p
IDSC + DP[ol 99 99 99 98 98 97 97 98 94 79 958
MDS + SC + DPI[*0] 99 98 98 98 97 99 97 96 97 85 964
GM + sl 99 99 99 99 99 99 99 97 93 86 969
Height functions!®] 99 99 99 99 98 99 99 96 95 88 971
FSC +scslal 99 99 99 99 98 99 98 95 94 91 972
Symbolic representation!*?] 99 99 99 98 99 98 98 95 96 94 975
AFSC 99 99 99 99 99 99 99 99 98 92 982
* 3 Kimia-216 B/EA I E TRRE R LR
Table 3 ~ Comparison of retrieval rates for different algorithms tested on Kimia-216 database
Jiik 1st 2nd 3rd 4th 5th 6th Tth 8th 9th 10th ot
Generative model(2°] 216 216 214 212 212 207 203 190 179 175 2024
Shock edit (2] 216 216 216 215 210 210 207 204 200 187 2081
SC + Dp1ol 216 216 215 210 210 209 208 204 200 191 2079
FSC 4 SCSI13] 216 216 215 214 213 214 210 201 193 188 2080
Path similarity(?? 216 216 215 216 213 210 210 207 205 191 2099
IDSC + Dplol 216 216 215 211 211 210 211 207 203 198 2098

AFSC 216 216 216 214 214 215 209 207 209 199 2115
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Table 4 Comparison of results for different algorithms

tested on Tari-1000 database
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