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Abstract Dezert-Smarandache Theory(DSmT) is an effective information fusion method for highly conflicting evidence problem
of Dempster-Shafer Theory(DST). Combination rules play an important role in DSmT fusion. The fused result depends on the
performance of combination rules. Different combination rules are suitable for dissimilarity evidence in distinct condition. The

properties of combination rules are analyzed in three aspects as combination property, time series property and engineering property.

Simulation results show that the properties presented characterize the combination rules roundly. It offers a theoretic foundation for

analysis, improvement and application of DSmT combination rules.

Key words Dezert-Smarandanche Theory(DSmT); Dempster-Shafer Theory(DST); uncertain reasoning; information fusion;

performance analysis; combination rule
DOI: 10.3969/j.issn.1000-3428.2013.02.060

1 Conflict Redistribution)

Dezert-Smarandache (Dezert-Smarandanche
Theory, DSmT)™*2 Dempster-Shafer
(Dempster-Shafer Theory, DST)E* PCR

DSmT
DSmT DSmT Shafer
el DSm
DSmT
DSmT ACR
(Adaptive Combination Rule) PCR(Proportional Shafer
(61102168)
(1984 )

2012-03-23 2012-05-15 E-mail kjld_Ihf@yahoo.cn

DSm

DSm

DSm

Shafer



39 2 Dezert-Smarandache 289
2.2.1
DSm
DSm 2
3 0 1
2 3
DSmT 1)
2
DSmT
3 DSmT
3
(2)0
2
2.1 DSmT 0
DSmT DST 0
DSmT
DST 0
3 °
Ol
) 4
(3)DSmT 0
Shafer 0
DSM DSM 3 1
DSMT DSMT 1
DSm
DSMT DSm
Shafer 3
3 DSm
2 DSm
2.2
DSm
DSm DSm
DSm 3
3 ( N =9¢ & 0
DSmT ) ( hNb;=¢ &
0, ) 3
DSm DSm
3



290

2013 2 15

2.2.2
DSmT
®
m A m(A)
m
2
DSm
DSmT
DSm
DSmT
DSm
DSm DSm
DSm
DSm
DSm
2.3

Shafer

DSm

2.3.1
2
0] 2
my my
VAc© m(4)=[m @m;](4)=[m;, ®m](4)
DSmT 3
2.3.2
VAcC®
m(A) =[my ® my]® my(A4) = my ©[m, © my](A)
DSm DSm
DSm
DSm
DSm Shafer
g DSm
DSm
2.4
24.1

DSmT



39 2 Dezert-Smarandache 291
( 3.1
) 1 5 0 ={F,H,N}
[7] Shafer m; () mi()(i=12,---,5)
n ©=16,0,0,} 2 5 m; ()
D® m;(.) 1
‘DG)‘ k mi(4,)) =12k [=12,-, 1
‘DQ‘ 4, <O k F H N
m 0.50 0.20 0.30
0 ) m; 0.90 0.00 0.10
DSmT J
DSMT ms 0.55 0.10 0.35
DSM n=01... ‘D@‘ m 0.55 0.10 0.35
] ms 0.50 0.20 0.30
Dedekind 1,2,5,19, 167, 7 580, 7 828 353,
m, 0.50 0.20 0.30
k DSm
" ; 0.10 0.00 0.90
0(25@)) DSm DSm "
m, 0.55 0.10 0.35
DSm
m, 0.55 0.10 0.35
m, 0.50 0.20 0.30
3 1
Shafer 2
2
2.4.2
my ~mg = s
F 0.3550 0.157 4
18] H 0.0508 0.026 2
DSm DSm N 0.1416 03431
DSm F H 0.1073 0.1589
Dempster DSm N 0.054 8 0.186 8
DSm F N 02110 0.068 3
Shafer F HN 0.0795 0.059 3
Dempster F 0.5890 0.7815
Shafer PCRE H 01815 0055 1
DSmT N 0.2295 0.163 4
F 0.7317 0.9542
3 . H 0.002 4 0.007 6
3 N 01759 0.0382
3.2
1 DSmT
1 1 m;(.) 3




292 2013 2 15

3 2 2 0 ={F,H,N}
[my @ my]® my my @ [my ® my] Shafer m’_L() ny ()
05225 06975 m(F)=099-2¢ m(H)=001+s m(N)=¢
0.0200 0.0000 my(F)=¢ my(H)=001+¢ m,(N)=0.99-2¢
0.1295 0.0545 3.4
DSm
0.0450 0.0180 3
H N 0.0030 0.002 0 DSMT
F N 0.1740 0.1220
F H N 0.106 0 0.106 0 PCR6 DSm
F 0.8207 0.876 2
PCR6
H 0.022 7 0.0118 3
N 0.156 6 0.1120 DSMT
F 0.9417 0.957 2
H 0.0028 0.000 1 PCR6 Dempster
N 0.055 5 0.0427 DSm
3.3 PCR6
1 1 m;(.) 3 3
4
A 3 6 3
=2 k=3 =4 =5
DSM 20 o2 25 268 DSmT
PCR6 2 21 27 2% 4
238 276 2114 2152
1 DSMT DSm
2 3 6
5 Shafer DSm DSm
5 DSmT
e=1x10° e=1x10™ £=0.01
9.9x107 9.898x107° 9.7x10
1x10™ 1x10™ 4x107
DSm N 9.9x107 9.9x10°® 9.7x1073
0.099 0.01 0.0196
0.9801 0.9797 0.9410 [1] Dezert J. Foundations for a New Theory of Plausible and
q N 0.099 0.01 0.0196 Paradoxical Reasoning[J]. Information and Security Journal,
F 0.499 85 0.489 95 0.499 27 2002, 12(1): 26-30.
PCR6 N . 4 ’
H 3x10 2.04x10 1.46x10 [2] Smarandache F, Dezert J. An Introduction to DSmT[C]//
N 0.499 85 0.499 85 0.499 27 Proc. of Conference on Advances and Applications of
F 04998 04998 0.499 08 DSmT for Information Fusion. Rehoboth, USA: American
H 4x107 4x10™ 1.84x10° Research Press, 2009; 3-74.
N 0.499 8 0.499 8 0.499 08 ( 298 )




298

LI L N

201342 H 15 H

FEACLL Ry, RAERECH 1 000 I, A AR
o BRI SR AR =X S R 1 A SR AR i AR S
A P2 1 AR SR T RE IR 1) 430 A 231 s A
545 us, LN 2.3,

6 HiNiA

7 o R 5 A BEER IEAEE P iS4k, i PP SR
TG 160 a0 2% 4 R 0 P R RE 7 bR 0 R b AN ] 2
9o R0 MRS PrBL RS — A A ]
8, AL EREA B AR S AT 3B A B
B BB TR AR R A SRR AL, XA
SR AR A FIET T AL, AL
BARE. Ba, Rt Bk A RIHA T2
e, FRIRAG T — R MRS

P Sri o 2y i RS Y R R Y T O
E. R, W 3B MR, ATRLE AR 2%
AT I FRR A

LD

[1] Wang H H. A Parallel Method for Tridiagonal Equations[J].

ACM Transactions on Mathematical Software, 1981, 7(2):
170-183.

2] #RE. HETREM GCC Ay R/ S5 ALD].
et b A ABE RS AT, 2009.

[3] Gander W, Golub G H. Cyclic Reduction

History and

Applications[C]//Proc. of the Workshop on Scientific
Computing. Hong Kong, China: [s. n.], 1997: 73-85.
RS, FTRRAL. FETJgth 3B #y H.264 fRAGES 1 B
R[], BFER, 2010, 37(10): 88-90.

Jets 3B ALERAR A M VIO BRIZ]. dbnt: W ERk B
HHEERBISERT, 2011

Stone H S. An Efficient Parallel Algorithm for the Solution
of a Tridiagonal Linear System of Equations[J]. Journal of
the ACM, 1973, 20(1): 27-38.

Kass M, Lefohn A, Owens J D. Interactive Depth of Field
Using Simulated Diffusion[R]. Pixar Animation Studios,
Technical Report: 06-01, 2006.

Sengupta S, Harris M, Zhang Yao, et al. Scan Primitives
for GPU Computing[C]//Proc. of the 22nd ACM
SIGGRAPH/EUROGRAPHICS Symposium on Graphics
Hardware. [S. 1.]: ACM Press, 2007: 97-106.

Zhang Yao, Cohen J, Owens J D. Fast Tridiagonal Solvers
on the GPU[C]/Proc. of the 15th ACM SIGPLAN
Symposium on Principles and Practice of Parallel
Programming. New York, USA: ACM Press, 2010:
127-136.

Briggs W L, Henson V E, McCormick S F. A Multi-grid
Tutorial[M]. 2nd ed. Beijing, China: Tsinghua University
Press, 2011.

Gt BRI

(R34 292 )

(11 £ i 8ITR, f83CYE, 4 BdERLG PR Dempster-
Shafer JE#HEBLIE[J]. &k h HGIFELEH, 2001, 26(3):
166-170.

2] #RWE, IR, B WRLEHRMGH DS ks
R[] M2, 2001, 29(3): 393-396.

[3] Dezert J, Smarandache F. On the Generation of

Hyper-power Sets for the DSmT[C]//Proc. of the 6th

International ~ Conference on Information  Fusion.
Piscataway, USA: IEEE Press, 2003: 1118-1125.

[4] Zadeh L A. Review of Shafer’s “A Mathematical Theory of
Evidence”[J]. Al Magazine, 1984, 5(3): 81-83.

[5]1 & AR IEHEHEBEA G I E AR R 5 N BFSED].

P2z ATl K2, 2006.

W R, FRukAME, . IR B A R
%001 HEh4k2ER, 2001, 27(6): 798-805.

Martin A, Osswald C. A New Generalization of the
Proportional Conflict Redistribution Rule Stable in Terms
of Decision[C]//Proc. of Conference on Advances and
Applications of DSmT for Information Fusion. Rehoboth,
USA: American Research Press, 2006: 69-88.

Jin Hongbin, Lan Jianggiao. Interactive-adaptive

Combination Rule[J]. China Communications, 2011, 8(2):

140-14e.

G EEE



