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Abstract The paper studies concept and approach of decomposable Markov network ( DMN). Unlike previous studies on
DMN, our method directly employs the construct of DMN as the evidence of inference or for problem solving, and enlarges
application range of DMN’ s concept and approach. It analyses DMN’ s role and importance in spatial data mining, and
deeply investigates several score metrics used in constructing DMN between multi-bands remote sensing images, so as to
interpret the result of fusion in them, and realizes optimal fusion of bands. Another example of the factual video images with
traffic rule violation is also investigated by novel concept of DMN’ s graininess. Several graininess ( nodes) are used to
construct DMN between video images for detecting abnormality in them. Hence, the vehicle of traffic peccancy is located
and traced. The result of video image simulation shown that our method is feasible and effective. The researches indicate
that the DMN may reveal abstract adjacent relations existed in spatial data; and the network itself has capabilities of
showing knowledge.

Keywords decomposable markov network, multi-bands remote, target detection, probability distance, spatial data mining
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Fig. 1 Illustration of chord graph
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[ B 2 (a) (b) | (e) B9 T™M ER#HFT T M
LY B JRBE K M A BS54 R 35 30 BEORHE L R
1 BTN . XTSRS0 i B 9 IO 4% S5 M U R , i fi
AEETERETXMHER,

a,

(a) AR 1 (b) TR 2 () FHEBK 1 (DFBHX 2 (e)ARMKX
TM Landsat-7 TM Landsat-7 TM Landsat-7 TM Landsat-7 TM Landsat Acres

Fast-L7A EROS Fast-L7A EROS

Fast-L7A EROS

Fast-L7A EROS Fast Format 7 >3 Bt

B2 TM 38 B R OR [ OX A () 4% 5 Bl i ( B I 2 ) DMIN

Fig.2 DMN constructed by Minkowki metric between bands of TM remote sensing data with different district and period

£1 XEXEARNIBKE

Tab.1 Experiment region area and data type

WX ER(EEB) BER R

BEEHKX 1 225 x 241 TM Landsat-7 Fast-L7A EROS
FEEMX 2 455 %383 TM Landsat-7 Fast-L7A EROS
X 1 1682 x2022 TM Landsat-7 Fast-L7A EROS
FRMR 2 1326 x 1507 TM Landsat-7 Fast-L7A EROS
ALK 225 x 194 TM Landsat Acres Fast Format

4.1.1 FETHIREER DMN 4 A ES R
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BRI R o, 0,0, F a,.a; .05 3 TEE, EA]
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HREERAAHNEREE. FHIEERERLER
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H—JrE, B 2 PR R A R X
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RTR) ) i S T 45 B 35S B of R 7 35 B f w7 5 B, A
SR ma i 58 BE S AR B4y ( B 4% % B X i IX e 0y B IX
SRENAK

5 I B 5 B0 5 AR A DL B, F T Y O 48 4 R 52
2E(MERAZESFEL), WH 30d),
B2(DILFRTLE (B ayaq RERE) , KRHFEH
RBHEHMLX 2 6 o Yy 3o 2% B B R 5 BE AR 8L (R
KEEGBRHREREL), XER/DRBRMNG
TLERMNTRAUXRECLE o, 0 WESIMNE
755 — B 3 BB RGB B A M Rl & 45
RONE 4 A, A A BT P4 R (3%
BBEZERAEWBRER) BEASRTRERESE,
Xt {5 B IR 48 WA A, 0 o0 I B O U i R
B KT R X 7 B IR B9 2 e 4, X R E AR,
W26 B RS (IR D RAWB R ), 0 T
B A A

a, a, a
ay - : a a, JURSL O a4 a 7\ us
ar “ias e ay ¥ a ¥ a{‘"--..\({.—-'"'aﬁ
() AR 1 (b) LMK 2 () HEIIX 1 () FREMX 2 (e) AR
TM Landsat-7 TM Landsat-7 TM Landsat-7 TM Landsat-7 TM Landsat Acres

Fast-L7A EROS Fast-L7A EROS

Fast-L7A EROS

Fast-L7A EROS Fast Format 7 > &

B3 IAREEREHLYE Y TM 18 8% IR (5 IR b OX 0 i il 4% 52 B (Y ) (O R B2 B ) DMN

Fig.3 DMN constructed by Minkowki metric and attending to random of gray scale between bands

of TM remote sensing data with different district and period

(a) A (a,/a,/0ay)

(b) A,(a,/a¢/a,)

(¢) Ay(ay/a¢/ay) (d) A,(a,/a/as)

B4 HEBX1HOBMEER

Fig.4 Image fusion result of Xinjiang district 1
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ATHARSGTHE R E R DMN A& 5+ 8 &
WHE BT LB, X B R 1 B3 B 4 i B R
fITER, SREYAMHAK2 BrEN(RKER) £
JIR B P 8 7 35 (LG ) o
%t I K ( Mahalanobis) BE B #1750 B IREE
Bh
a5 = (%, - %)"V'(x, - x,) (2)
K, VEMBEN T 2, ERBEBEMNERERERE
HULER, EERTSIAVHLERKHISH T HERE

ay . Koo ay
a, ; ------- ag
as
() BERMKX 1 (b)AZE#HIK 2
TM Landsat-7 Fast-L7A EROS TM Landsat-7 Fast-L7A EROS
GRER OEER

HyZE 5, X X BT ST BL Il K R B H R A B o

XS RERAMEERERIES . AE
5(a) (b)) 5E 2(a) . (b) KA EEHX LR E 5(c) .
() 5E 2(a) (b)) WM BEMI LLFTEL, DK
EESEEAMAZRGEER, X5 ERNH
FREEX, SRERZETHERKKEZ R
B F, XS X I B i 2 7 AT 7 HI S5, ot
RHIS TR EMER, B, EREANXRADK
BEREANG, FAEED RERINAE R A&
W48 T R AR

ay a, a ap 4”3. ........ a;
()ARBX 1 (EEWBX 2
TM Landsat-7 Fast-L7A EROS TM Landsat-7 Fast-L7A EROS
I R SR A BE o AR A B

BS RmASMAREREHEY ™M EREGEGNEBX 1.2 FWRAK (B KER)DMN

Fig.5 DMN constructed by Mahalanobis metric and attending to random of gray scale or

no between bands of TM remote sensing data in Xi’ an district 1&2

W 5 22 BE B (correlation) ( R T E#IX 1
#HATWE) , EARKXH
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3)
P IE R e 2 L LT

BEE—F,mE6 fim. B¥EL WITEERS
DRERARE R — B, B X f4 R wR
RE,

G, .
a; " a
4 N 3
as

P E#K 1 TM Landsat-7 Fast-L7A EROS correlation 5 B

B6 RImAKEMEK T BEEREAEBK 1
£ e B A Y J7 2 BE B BE B #) DMN
Fig.6 DMN constructed by correlation metric and no attending
to random of gray scale between bands of TM remote

sensing data in Xi’ an district 1
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L
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a { ________ a
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EROS F Q7 43 EROS J& 437 3394 2 # S i 4X

EH7 MASAIMAKERNAESN ™M BRERERE
WX 1 %P Bia 2 E B & i DMN
Fig.7 DMN constructed by cross entropymetric and attending
' to random of gray scale or no between bands of

TM remote sensing data in Xi’ an district 1
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O BRELK, BT KK, BEE R
BUTC 2 44T B B 3258 o B 1 6 S B T 4R A RSl
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Canny B 7 REGHML N %, BRXERNEHETE
BRXHREF , B RBTEEXES,

BAFERKKR ST ERARRH#TEREE
AR EEXER (LT RERFRFIEL)

1 PP 3% 7 & (Minkowki )2 By BE B (B EK R
BE R ) 3R 4 BT 5 B AR RN SR BHR R

LB, ARF(1.2.3, ) 2 HRRFIIEK
HIWUF S ; i Floyd-Warshall B34 A T REER
(BRI MDL) 8 R B/RB XM, Hyxg
bl S [RDREBE BT A2 B 55 ZR B 5 I %o 1) R 6 i R BE 7
SRR 6.5.4.3 NAERAMENDIRB K MR,
B MG mE S8 ~ & 11,

12 14

17 15

13 15

17
(b)

B8 6 M TRIRMRN
Fig.8 DMN with 6 nodes

(@) & ©) (d

B9 SAHADRMRN
Fig.9 DMN with 5 nodes

7 8§ 14 15 15 16 16 17

16 18 17 19 18
@ (b) () @

H10 4AMTRERBKM
Fig. 10 DMN with 4 nodes

8 9 16 17 17 18
10 18 19
(@) ®) © @

O b—————b 0

A1l 34 R RPRMN
Fig. 11 DMN with 3 nodes
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Fig. 12 Type histogram of vehicle in(or without)
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