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Abstract : This study has proposed a data fusion method based on the Dempster-Shafer evidence
theory. The Dempster-Shafer fusion uses mass functions obtained under the assumption of class-
independent Gaussian assumption. In the Dempster-Shafer approach, uncertainty is represented by “belief
interval” equal to the difference between the values of “belief” function and “plausibility” function which
measure imprecision and uncertainty. By utilizing the Dempster-Shafer scheme to fuse the data from
multiple sensors, the results of classification can be improved. It can make the users consider the regions
with mixed classes in a training process. In most practices, it is hard to find the regions with a pure class. In
this study, the proposed method has applied to the KOMPSAT-EOC panchromatic image and LANDSAT
ETM+ NDVI data acquired over Yongin/Nuengpyung. area of Kyunggi-do. The results show that it has
potential of effective data fusion for multiple sensor imagery.

Key Words : Dempster-Shafer Evidence Theory, Data Fusion, Classification, Training.

2k 1 B A7 Dempster-Shafer evidence theoryel] 71%F8led Gaussian 2% $F+& ARl
&8 71ME AUt Aok Dempster-Shafer § 82 v A A3 B34 measuresE 74zt belief &
9} plauSibﬂity g2 vehiy o] R &4 3k Abel9] 7HAE JENE “belief interval o] o8] £8

»
%
229 Ayt £AATE 0|23 Dempster-Shafer §87]1&S o439 NZ o2 AAMAM FH=
g4 x}gz- FH3t AEE BF Ao ABAHE FolX 53] EFE I WlEsE FHE
T FEAFAA BF FY2E 43T 5 o] v Fos AF0E d% FAAF] i
A% 4 Aok o] AFlME A/NE £/ G #Z # KOMPSAT EOCS] ¥4 44 =
E9} LANDSAT ETM+2] AA$ 5o tls] Aete Dempster-Shafer §37]1&& o] 43t £
F A9E TR BF A3E ME OE A4 GAAE 58S A2 AgE iy A
A AL RFT gk

20043 108 229 FH<¢ :o200d 1Y 129 S,

-419-



Korean Journal of Remote Sensing, Vol.20, No.6, 2004
LA E

AT GYFYIN FA T A2 o

o 18 a2 rlu

1o
ofo
e
rlo
s
~
)
e

ox

7 718 E ?'SH@ —’F T‘Z‘ 2
A 718 HHe /‘“H
A Q3 B R

oF W s TFE AFEA 2

ox. i
2

2

o1z 4 o of
offt i pEl ot i o

fo 2 nmu Y n o
o2y F
o ¢ r
' {0,
i
e e
i e
E 2 = 4
T DT rlr
rlo 02\"..
ﬂm rlo —-
o ~
=2 olr s L
T E ox
N N D)
o £ b
2 N oxl
oX oy of L ok

off 2 §2 o & ofd Uy fo {L &
b
e
He 4

(

8

-registration) ] %‘&S}E}.
GA} el A9 3

SAA Zigoltt. BAAL
Z olgHo] e l%”c’] NNZ2E 7HA

jin'
K orlo o
4&

2

1w 3
917 modelingS 93 7Es 1o AL v
2 Gk olE® BAH M HA 71ed
AEZAE M3 Adstd B A GdAS

g 71do] = ATHEhlers, 1991)(Franklin and
Blodgett, 1993) (Hall, 1992) (Nunez et al, 1999).
Dempster-Shafer evidence theory: Bayesian 2=
25 dutsl A7 o]2o 2 w|AEA %z}@x—l
measuressS  ZHZt belief 39} plausibiity $H¢
3l ATt o] T T 3k Aol A S ‘/}E}
IH—“— “belief interval'ol] Q&) EEHAY AT ®
"t} o123} Dempster-Shafer §317]< (Hégarat-
Mascle et al, 1997; Saizenstein and Boudraa, 2004)

& o]&3td AE OB AAAM FHE 98 A

5 gt ALgStd £F 2 AFEE &
olt}, ¥ AFANMHE Gaussian EE2| A4S
A}2-31= Dempster-Shafer $3H2 A|9rs o
oA H e e AUE 49 59 AY
oM #EF KOMPSAT-19 EOCA & ¢
LANDSAT ETM+ 225 AAE NDVIASE9
Sl HE&=HAT & =59 284 Dempster-
Shafer Evidence 0|20 t)3la] 7+eks] Amaady
A 3o M e AA F4 A5 e Gaussian &
o] AR E o8¢ §F AHE HAFT o
F A HE AES Aesta gt

fd
3

J

2. Dempster-Shafer Evidence ©]&

1) Representation of Evidence

Dempster-Shafer evidence ©| 22 A 42 H
B AAFE] & plausibility (Pls) 9F belief(Bel) ¢ 5 7}
A g 3t WA BEFLYE dxs)
+ measuwress A TS O7F stA Fef 2o A3
7P &2 HFolgt 3PH Dempster-Shafero] -2
9] o & gl ML FHE F gtk 2
£ 09 & JFEY FFolet dH(mass) T
m< U Zo] Aodn:

Forac2®,0<m@)<1

|

& 1l

m($)=0

Z m :m(A)=1 where ¢ is the empty set (1)
AE20

3% plausibility (Pls) 9 belief(Bel) & T3 7o)
Aojdch:
Bel(A) = BZ; m(B)

2
Pls(A) = WZ‘;O m(B)

2) Evidence Combination

PN source & iHA A20M IF

FHE 7|
A &E gANE 7edXe AF

<)

m{o r}m

~420-



Dempster-Shafer Fusion of Multisensor Imagery Using Gaussian Mass Function

m; 2+ 8 Dempster's 27 98] m; 9

33 3 (orthogonal sum) & TheF 7ol Hejsich

m=m @ m® - O m,=

m($)=0
itk # Lma)=, L TT m
f o <i<p
where K = Z H my(B;)
B B=0 |<jxp

%19l oljA K& normalization §lo] A% %
empty setd] @ HoAd AZFE Jepiy A=

& A2 Abolo] el td measureE 34 E]
o A+ Atk F§ F 4 K& &2 Aoje iy
o] Athe AL vehH 2 3 &2 Afo]g
YA 7} 2 o] Fo] ArpeE RS Yeldo & A3
e Fel~ ¥ Gaussian FATTE 7R

sto] At F4 e

3. Gaussian ¥¥ AFIFF o] 43

¥ 2 49 23

2 Aol M ARt 71 el HA AAFA AR

i g

Fig. 1. EOC (left) and LANDSAT ETM+ NDVI (right)

Table 1. Land cover types.
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Fig. 2. Estimated Gaussian mass functions of EOC and LANDSAT ETM4+ NDVI.
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Fig.3. Classified map using Dempster-Shafer data fusion.

Table 2. {EOC Class} n (NDVI Class).
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Fig. 4. Plausibility map of agriculture area (brighter gray color
for higher valuge).

Table 3. Orthogonal sum for indices of 7 land cover types.
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forclass=E-1,2,3,4,5,6andN-1,2,3,4,5,6.
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