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An Airplane Image Target’'s Multi-feature Fusion Recognition Method

LI Xin-De' YANG Wei-Dong! DEZERT Jean?

Abstract This paper proposes an image target’s multi-feature fusion recognition method based on probabilistic neural
networks (PNN) and Dezert-Smarandache theory (DSmT). To aim at multiple features extracted from an image, the
information from them is fused. Firstly, the image is preprocessed with binarization and then multiple features are
extracted, such as Hu moments, normalized moment of inertia, affine invariant moments, discrete outline parameters and
singular values. Secondly, due to the difficulty of the construction of the basic belief assignment in DSmT, in this paper the
target recognition rate matrix is constructed by PNN, that is, the basic belief assignments can be assigned to the evidence
sources by PNN. Finally, the procedure of airplane target recognition can be accomplished by the DSmT combination rule
at the level of decision fusion. For small distortion of target image, the multi-feature fusion method proposed in this paper
is compared with the single-feature one through a series of experiments. The experimental result in this paper proves that
this method greatly improves the right recognition rate, satisfies real-time requirements, and has good ability of rejection
of judgement and strong insensitivity to target image size. And even for big distortion, the right recognition rate can also
reach 89.3 %.

Key words Information fusion, target recognition, Dezert-Smarandache theory (DSmT), airplane image, probabilistic
neural networks (PNN)
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. 755 R —RER) K-1n 487755 b s b, AR
TP TTBRAEECA 0.5, H br U i 2850 B 187 (1) )l
GHAR AR, K527 K HECh 6. 725
L RRAEI BP AR 2% J7v00) LSS v, AT
EITTRRAEAT A 0.5, H br DR o 2 585 B B g il
GRS 2], BP e W2 73k 5 AN AH M (1)
ZEACRH] 3 SR G5, Ba 2 A 2 ) A 0 ek B S
R IE VIR E, W28 N2 ECh 500, U2k %k
Levenberg-Marquardt A%, 2% 3] R B R %
B R, E N 0.05, RIZTT RBHER A
K nodes = Vs +d,1 < d <10 P, Hrp ¢ FoR
BN Z G, s R R R 8L R
HIPP S R 6 i 7 Fros.

*2 HRAGR
Table 2 Results of classification
S BRI Hu 4 NMI DA AR BB UL S 2L BRI DSmT
1 1 1 1 6 1 1
2 4 7 7 7 2 i (< 0.7)
3 3 3 6 3 3 3
4 4 4 4 4 4 4
5 5 5 4 5 5 5
6 6 3 6 3 6 6
7 7 7 7 7 7 7
*3  REGR
Table 3  Results of classification
BRI Hu i NMI i A AR RIFREBI S BER(E! DSmT
8 7 5 4 5 1 3 (< 0.7)
9 1 5 5 4 1 i (< 0.7)
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F 4 AL TTIRHE MRS (%R A0, ok ¢ R8T

Table 4 The recognizable minimum size using different methods, where ¢ represents null
o Hu #i PNN NMI PNN PSS A R EL SR A A i ZRHERLE
Tk Ttk PNN J5i% PNN J5i% PNN J5i% WO Tk
70% LAk o} o) 486 3 888 15553 486
80 % LA I ) 0] ¢ 15553 486
90% LI ) & é 15553 3888
o0 e _ FiR). B FIRVISEREARIE N 7 0L, 462 25 4
91. 97 v O N S N
oo L H FEAR, 36 175 A SBLE AT 7 KA 152 5 4
80} s = FEAS, 38 35 A B U512 N da RS IT IR R,
0F 657 — VU E, HAR ST 4N ok 12, 5 Ok
s 60 TR, DLSHE, sEgt 45 S an sl 8 Jir
EE( 50t IR
40t %
30 100 & __
20} goa.k——i——ﬁ\\—-*-_* e,
10 80 F \ PN *7 \
/)(\\A‘E/ Sl -B L\
0 [_}>\~E-A\B, X~ _ = ISI\\
Hu  NMI _Affine Outline SVD New T - IR SERSEL Sy A
6 ASCrE S R KEAR TR e Of BN
Fig.6 Comparison between the proposed method and %:“2 T s N
= 40t op
KNN ——T \‘%
30 (- o A—fbAgStHte: N
% 20|~ B VAR W
100 — — - > - JEECET L AL ‘§
886 886 ' 10| - © - AR
20 857 M o= *— ZRHLRE
sop T IS O TS E H S B B S
2ok » 2 2 2P ¥ T 2 7 ¥y
% 60 4/ A
= 5ot 457 NSRS SN AL
- 40+ Fig.8 The effect of the size of target’s image
30f . e AL
o SR HT 1) WK 8 T LUE Y, Z4F1ERE &R
o 7 VR B A L U 5, A (R 90 %
o DAk 2) BB H bR R #0450, 2 Rk a3 5
Hu  NMI Affine Outline SVD New

7 ARSCPES AR BP AR LS T VER L
Fig.7 Comparison between the proposed method and

BP neural network

ME 6 FE 7 nf LA, AR ST IER R )
R BRI K30 A8 7 v s —REAE ) BP
2 W 25 TR 18R] 97.1 %.

3.1.5 S£I8 5: BARR~T &N

FEXANSER T, B HAR RS b (24 H AR
IR AR BUE ), H AR DL AR 0 A AS 52 1,
X B B — R I A 22 i R TR R 2 H AR RS I
S, 2t AR AN [R] B R & R0 iR K U
L, A2 A VAR AT U AR RS (B 4

VRV RERE, R H AR N RS LS B2, 3) X
AN HARHEAT YURIIN, 22 Rk a5 WU ik B L
AT IRAR L S IR, YU R ] vy

3.2 KEFLIER

e TR, BRI T, T
FELLAMEARH U LRI B R A5 R IAT BRI AZ,
DL R AR E L, 2 SR oy — 2
R PR, BN SE AL, X Rl O, T
X BORHL RATREAEEAT SO, ] 7 SRREA
25 A KM YRR A P BEAT IR, AR ) A0
SIS PR AN B e, 2 AN S R T K IR AL
T H RSO0, AERALIh wpL — 4E B4
B CHLZE 2R IR 50 i A Ja B Wi A B, A It
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i 38 %

PARSLAL 5 T 441 M5, b Esh U 394 M,
IR IR 2 89.3 Yo; FEASRUMN (1) R 1) ik 2 i 3t FH 1)
2412 ms, VIR EME PR A4 5.5 ms, 5842
IR BT SR PR Sk

4 Z5it

ASCER XS CHLIENG H AR R0 AT AR A A
JE A TERLERE R BRI A S 1 ), AT T B
MR, T —F%ET DSmT I PNN P41 &
HLEME H AR 245 AE B AR A L. %5 VA KHLH
b R AN AZ S TE T, IESON R TIA 2] 97 %
DL, ST AR T i U S 1 o R4, 286
RN 28 SN PRI R ) R ) A H bR R AN
S, ASCOT R AT F B R AR S AT UM SO
ARSI IEAARAE S N MR it — P
(R I 7, 1T BRARL R 326 B85 5o 1 A R 31 % RN A 2504 )
FEAERCI, AR RS EE R TR T R R N R
XTI . Ak, 4 H bR R R A H AR KR, SR
28 DST FlG 775, ¥ B0 SR &,
LA DSmT JrBlfE B o 502220 S oh S AiE B
Hh S AR AR T RS2 B IR RS LU AR, A i o
15 Rl B AR 23261 (RF R HE $E AT 1) G T i, 0
P H bR iR 2 nT GeAT 1R KA B).
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