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Multi-sensor fusion target recognition method based on compatibility coefficient
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Abstract: Aiming at the problem of class determination conflict in vehicle recognition technology, a multi-sensor fusion target recognition
method based on compatibility coefficient is proposed. Firstly, multi-hypothesis thinking is used to realize multi-sensor heterogeneous
data clustering and merging to obtain single-frame fusion detection results; then, the compatibility coefficient between evidences is
calculated to redistribute evidence conflicts, and the single-frame processing is combined with Dezert-Smarandache theory ( DSmT)
conflicts of evidence that may arise after fusion, and obtain accurate identification results of the target category. The results of actual
measurement data show that this method can overcome the problem of limited sensor detection range and conflict of category
determination, and the target recognition accuracy rate can reach more than 93%, which reduces the missed detection rate and false
detection rate of target recognition, and can achieve good target recognition accurate performance.

Keywords : multi-sensor fusion; compatibility coefficient; multi-hypothetical thinking; DSmT; improved evidence conflict redistribution

IR RE AT B 5 ELRG BE o, (EMELLARAS H AR L
MISCERE B, JCHGR AR Al 5 T A SEs H AR
1155, o T RAFHERA AT R0 F AR, 8 5 2RI E R il —

0 3l

[l

ZAL B RS F R BOARR T8 A2 Tl PR 5 1 %
BEATEE X, HETE NS EF R TR 205 T
P APLREOC T A 7E 2 AL Ban il A R R 4 b 2 1A
el AN T R Ay — ¥ 23 ALY SR R (P L
FASREARB N B, T AR 5 A R U B, A
T T 52 PR e T L ARAT RS B B = 205 S HOE T

Wk H . 2023-01-11 Received Date: 2023-01-11

Hefg BRI =YefE 8 2R ZE A fil FH — b A% R
i, RUIETE LA A 0 SIS T, B OR FH U, T B
AR KBRS E PE R E . S T R )8, 75 B0
EAMEIRASEE AR, T AR PT ARS filt | = M 0E 1 7 38
B BT R G RSB, B 45 B BRI A
JE A B 5 RN K E . Xu %P ST Lidar 25 5

# FERIH : FH % A RPAE4 (62001346) (CASC ZALRRRIN 5 UM FORB A s Fp 72 43 (22))202102) 35 H ¥ Bl



5 4 3

BT R R B 2 AL R RS B AR5 vk - 143 -

SRIMLIEA TR B A 0 5 2, R P A A ) A B 2 B H
i AT e DX 385 30 T SR AR DR B B A s = R LG
BB B BUAL 5 T AR X G ) = A s B AR —
A8 5 TR WA R R S ) A RT3 S ) BT A R
ZRRIFS AR 4R H R PO 2R SOE TR A AR LR A Y H AR
MR O AR ) H AR A8 Mg 515 5, 5%
Mo R B9 25 FAE 1 O TR IR FIAH LIS & A a2 1Y
SR RO B R LA S BARBY L AAE AR i
THl A R OG5 2 09 B AT 4K I 5 ik, e
YOLOvS " H 4w 99 26 i 3 P4 b ) B i 4 2D 46 i
HE , 2R 5 Bt Point Pillars'” i 55 2= HARKGIN . %5F ] 4% 5
A TR B A e s A R O 18] i /0> 253 ) 5K 3R 19 )
TR BT 55 = A se B AR VEEC, A A A
AlA B RS B B ARRPIR SR B, T4 & E bR A
(RS EE . Zhao 451144 3D 5 4R AR LAl H B4R
S MG AR 8, )R Do s %) v A i 08 ok O A i s
PERTR L, AT 42 oo PR A SRR A S, {HL bRk
BT LR ) A AL HR e AR P R S S A ARG B ARG 1 1
B, DTS20 A 4G I A B 2 R0 BRI, MR
AR IRER BOAI PR BE | 75 R B — 2 A SR IG , X 245 2 4
HH AR ) 4 R AT DR SR G A, B O R R A Ik
Jun 25U R PO B 15 45 B ARG e 07 B, 4390 % 1%
X3 PN %) PG B 5 O 78 SR I BE 847 H AR IR
A, AR A RS — E MR B AE, AE
LR B S DR 2 R AR R A B
Tk, BREN S BN 22 IX 30 i) 7 s B e IR AR B
BN P8 2o AL 8% E AR IR 500 1) 224 iR R DA % 2 S A %o
— SCHE VR X AR, — BB0ME 55 R 8K 45 B 2 R A R LA A
KM — P R BRI AR A B A Sy
FET AR SR PRBLAE X OGTR IK d AT &
TRIE [ oRABEH AR Ak 0 B8 2 TR BE I, 4330 %ot 8 2 % [
HRGB UG I H 4o 28 W £ A58 1] R ASS R0 i o %)
P28 AR B 3 i UE i % 6 oh R eR 8L, A DS
( dempster-shafer) TEHE RS X 9 b A SRR 2 A R A pR R
P TR A, R R shASREE o B AR IR B HER R (H G
PR U R R, Xu S X [A) — RS R H £ FA T
KNSR | FE3 3 DS {EYE BRS SR U0 4 SR A T
B DA T RN B A A R) A, HE Y H AR ) oy 2
KI5 27 XA E 50 43 45 FAL BRI AN AR

R HERIRBI RS s R U R RO ER
IAFAE SR R < 1) B — A5 JEk AR mk 22 A% Jk A X LA W X H A
B A B SNSRI T A5 R 23R BB
5 B UG BEATY A $2 7128 8] 52) 1% BARRUBIE 55 i
o, RKEBATETREA 1 S SR AR Bl 5 2R A D
K MELISEI | TSRO AE; 3) JE Rl & T7 A XA
) A5 RS A 43 R AT E AR RIS FR AT Al G, A ok

W25 5y S B, AH A 10 I Rl O vk IR ST e b 1 T8
SRR 5 T3 Ah 13RI TE T3k R X UE R R i 98 A5 1 L 45
A RT3 0 ARS8 R 1 B U]

BEXF E AR (A1, 7 1t A2 52 3 4 1P R 58 92 R Y
FIEE T, 4 B AR UM MERR BE AR B AR R 0 T A R
FREG A B —Fh A T A 2 RO 244 1R S il G B AR
WU, B S8R FH 2 B S 5 B 2 4% I s S A
Bt R AR IT A R 45 5, T DU 50k e il T
T F BRI B A Ak | DT S BRERCHE 1E 4 DGR 5 SR
JETTEAE YR 2 18] ) A & R BT 456 Dezert-Smarandache
HRE (DSmT) A b FELEA TR & )5 P RE H B R S 0,
s PTRE RS A 2R, SEER A R IR T LA Rk Tk
A SRR AN S 1 52 R R 288 ) 40 5 194 oy o 2 ) 2L, W] LA 3R
BCH BRI ERR N S5 5 | FLSE LS

1 ETHFRHNSERFME BIRIRF
=E

1.1 DSIEfREIRHUKEAE

15 DS MRS BRIE b KA PR A H B R B R 4 ny 4
RIEGFRAHEHRMELE O &1 X4 BP0 (] B3, A SCHER
L SySECIE 71 S S S - 1K | a4 SO TRV B G S B
WAk A E N O = | sedan, truck, special ,
minibusglass , bus} 2° N O Fr A TR ES.
A RBIL m(A,) :2° —>[0,1],4, € © R (1),
U m,; A O HE S Y EE R HE R 4 B pR 2 ( basic
probability assignment,BPA)

m(®)=0
Zm(Ak):l (1)

K m(A) NEFEMEA, ERE FORXEE A, SRR
FE; 0 NZsEE, VA, CO L, # m(A,) >0, UFRN A, fT,
EAE KA (Bel) i m 2 HEPHESE @ b RYIEAME R 7>
BCRREL,A Tl O (74 FREGEL Bel :2° — [0,1] HfF1AE
PRI T 12
Bel(A) = D, m(B) (2)

A Bel(A) MASAT PR, Fe7m Uk Ha XSO Ay 0 A 152
FARREE  thFon ik A WEMFETRE,

ISR PREL PL(A) &S m R O L HYFEARMER 5 Bl bR
B,

PI(A)= Y m(B)=1-Bel(A) (3)

B PLCA) Sy iE BRSO A A S (8 1 S
BIRFEELE A AR (SRR . 2420 (2) F1(3) 4MHT
AT (4) FI(S) :



- 144 - LSRR R e o

937

PL(A) — Bel(A) =1 - Bel(A) — Bel(A) =
1- (Y m(B) + t;m(B)) =

1- me(B) =0 (4)
PL(A) = Bel(A) (5)
Bel(A) Fl PL(A) J& AR A BE R X S A 1915

AR, AR SRS A PR E P X A & an s 1 .

BEX
-—iﬁﬁﬁzrm—»k—wmlzrm—»
0 Bel(A4) PI(A) 1

Bl 1 BT E X[

Fig. 1  Uncertainty Interval of events
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Fig.2  Compatibility coefficient function diagram
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Fig.4 Optimization diagram of target recognition results
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Fig. 5 Recognition results of valid categories
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Table 4 Analysis and comparison of different fusion methods

FEHEAR B T 1 & 2 & B 3(BAH h5R) TEOL 3 (A )
Sedan 0.003 75 0.168 4 0.752 8 0.263 1
Truck 0.964 7 0.289 4 0.017 5 0.3318
FEIRH 5 Special 0.011 0.197 4 0.000 2 0.013
Minibusglass 0. 002 77 0.191 2 0.136 0.203 2
Bus 0.007 78 0.153 7 0.093 5 0.1889
Sedan 0.198 4 0.018 9 0.864 5 0.128 4
Truck 0.219 8 0. 068 39 0.010 2 0.019 8
HOGE AT Special 0.136 0. 896 4 0. 000 2 0.001 2
Minibusglass 0.264 7 0. 003 61 0.024 3 0.843 7
Bus 0.181 1 0.012 7 0. 000 8 0. 006 9
Sedan 0.012 49 0.015 714 0.851 148 0.181 225
Truck 0.970 852 0. 097 706 0. 000 233 0. 050 735
DS iF R FE Special 0. 006 85 0.873 538 0 0. 000 073
Minibusglass 0. 003 357 0. 003 407 0.002 211 0.708 697
Bus 0. 006 451 0. 009 636 0. 000 098 0. 005 927
Sedan 0. 003 85 0. 003 183 0. 650 796 0. 003 446 3
Truck 0. 135 058 0.019 792 0. 000 179 0. 006 57
Special 0. 002 86 0.176 949 0 0. 000 016
DT 41 B Minibusglass 0. 000 609 0. 000 69 0.001 69 0.171 43
Bus 0. 000 778 0.001 952 0. 000 075 0. 001 267
Sedan U Truck 0.272 041 0.016 987 0.228 07 0. 047 917
Minibusglass U Bus 0 0 0.001 271 0.001 271
Sedan 0. 026 894 0. 023 773 0. 668 584 0.268 4
Truck 0. 943 436 0. 052 936 0.015 542 0.3318
CHR[ 9] 7k Special 0.013 997 8 0.910 673 0.000 178 0.013
Minibusglass 0. 004 257 0.004 017 0. 120 786 0.203 2
Bus 0. 005 435 0. 008 601 0. 083 04 0.183 6
Sedan 0. 037 284 0. 036 821 0. 869 425 0.103 97
Truck 0. 426 146 0. 084 050 0. 003 923 0. 069 548
ST 18] 973k 'S'pecial 0. 028 067 0.373 393 0. 000 054 0. 002 559
Minibusglass 0. 049 080 0. 035 678 0.024 974 0. 358 959
Bus 0. 035 50 0.031 833 7 0.012 822 0. 036 375
Q 0. 420 66 0. 438 239 0. 075 282 0. 428 651
Sedan 0.025 3 0.024 6 0.862 1 0.108 6
Truck 0.87 0.089 8 0.003 0.087 6
SCHR[22] i Special 0.013 4 0.839 7 0 0.030 1
Minibusglass 0.044 4 0.026 6 0. 0085 0.716 4
Bus 0.022 1 0.019 4 0.002 9 0.057 2
Sedan 0.096 7 0.087 2 0.759 0 0.171 1
ST AT ng:k 0.494 8 0.167 7 0.024 4 0.1810
e Special 0.095 9 0.495 6 0. 000 4 0.008 1
HERED Minibusglass 0.180 2 0.133 2 0.1356 0.501 7
Bus 0.1323 0.116 4 0.080 6 0.138 2
Sedan 0. 008 338 0.021 168 0.911421 0. 020 709
G Truc:k 0.975 033 0. 038 299 0.001 314 0.198 2
e Special 0. 007 56 0.932 275 0.001 73 0.021 71
ERE) Minibusglass 0. 002 464 0.003 177 0.078 615 0.753 861

Bus 0. 006 605 0. 005 08 0. 006 92 0. 006 93
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Table 5 Analysis and comparison of different methods

PUBIE ST UERN AR/ %
EUGIRA 82.9
M RPN 85.2
SCHR[ 9] ik 90. 7
SCHR[ 221 J7 ik 89.29
AT (AR AR PR 86. 15
AR B 93.6
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