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Abstract: As single sensors cannot detect and track targets with low detection probability, a new
multisensor box particle probability hypothesis density filter is proposed in this paper. The MS-BOX-PHD
filter converts and fuses multiple sensor measurement sets into a new set, and the multitarget states are
predicted and updated using a box particle probability hypothesis density filter. Numerical experiments
show that the MS-BOX-PHD filter can estimate the state and number of multitargets when the target
detection probability is low, unlike a single sensor box particle probability hypothesis density filter.
Compared with the multisensor standard probability hypothesis density filter with interval measurement,
the computational efficiency increased by 38.57% for the same tracking performance
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Fig.2 True targets location and interval measurements
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Table 1 Information of targets
Original targets Survival
Targets

state/[m;m/s;m;m/s] time/s

1 [400;-5;650;-5.5] 178

2 [600;-5;700;2.5] 1-30

3 [-100;5;300;5.5] 155

4 [—400;5;300;5] 166
5 [400;-5;350;5.5] 13593
6 [100;5;200;6.5] 15— 90
7 [600;-5;400;5.5] 24100
8 [200;5;150;5.5] 28 —100
9 [-300;5.5;500;-2.5] 41100
10 [200;-5.5;200;5.5] 45— 100
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Fig.3 Targets state estimation in x-axis and y-axis
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Fig.4 Cardinality estimation under different detection probabilities (100MC)
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Fig.5 OSPA distance estimation under different detection probabilities (L00MC)

MS-BOX-FHD, pD=0.65
Single-BOX-PHD, pD=0.65

DSPA Locatien

OSPA Cardeality

Timels

Truth —B— MS-BOX-PHD,N=8 —G— IM-PHD-PF. N=3000 —%— IM-PHD-PF, N=4000 —%— IM-PHD-PF, N=4500 —— IM-PHD-PF, N=5000 —&— IM-PHD-PF, N=8000

K6 MS-BOX-PHD JEJE & FIA [FRL 4R IM-PHD-PF S 255 H b7 #fi it (100MC)
Fig.6 Cardinality estimation by utilizing MS-BOX-PHD filter and IM-PHD-PF filter with different number of particles,
respectively (L00MC)
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Fig.7 OSPA distance estimation by utilizing MS-BOX-PHD filter and IM-PHD-PF filter with different number of particles,
respectively (100MC)
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Horh B 7(c) NS OSPA JEES, & 7(b) AA E
fliil OSPA 5, K 7(b)H, IM-PHD-PF JEJ 2% 7E
K7 B Af 1T OSPA 5 % b MS-BOX-PHD £ 22 f7 &
flitlh OSPA FEES/IN, AR T2 — XA, &%
& 5 A R rh o 7 B R B bR AL E AT A T
Bt DA 22 22 KT 5k 7 R IM-PHD-PF JE 3% 28 %) H A5
AL E WA THs B 7(c)MIBERe , ki %8k /> IM-PHD-PF
VEP BRAEXS HARHEAT IR RN, MBS ER AR K
7()%R &5 B BAR A B AL tHR Z AR 2, K
7(a)7 B MS-BOX-PHD JE3 #& {18 H 8 /N4 ki ¥ %)
Z HARRES M T HERE, Z L IM-PHD-PF JE % 83 1
FH 3000, 4000. 4500. 5000 /¥ 1[4 it T~ B fa &
(EEN

K] 7(a) MS-BOX-PHD #5171 OSPA [ 5535
i’} 28.4835, izATHf[E]H 14.97 s,

# 2 9100 IR SR RIESEE N IM-PHD-PF %%
Sl AN [R50 Bas 17 i) 1] BA &2 OSPA E 934
i, HER2TUEHRBEENTHRE RS2, XaE
TR ZAL SR UHE PHD KT IE 8 2 HARIRES
fl T M RE RS ERAT , (HIZ AT I (A1 1E 2 Rt K

CEAER 2 LA 6 FIIE 7 RTAN, 7E IM-PHD-PF
JEPE AR 4500 MRS ATRE RN 24.37 s,
OSPA FEESH18 Ay 30.14; MS-BOX-PHD JEJK 8%
H 8 MERLT, BATHIAN 14.97 s, OSPA PR
ff N 28.4835 . it B IM-PHD-PF I 3% 2% Al
MS-BOX-PHD €3 #5715 XF 2 H AR IR A4k v REAH
I, MS-BOX-PHD JEJ 2% 2 Lt IM-PHD-PF j&
PR TE T H AR L3RTFH T 38.57%.

%2 IM-PHD-PF JE i #1217 IS ] (100MC)
Table 2 Time cost for IM-PHD-PF filter

Particle number, N~ 3000 4000 4500 5000 8000

Run time/s 16.33 2211 2437 26.90 58.69

Average value of
3478 3258 30.14 26.02 14.80
OSPA distance

5 £Eig

ALFIHZALRIEFA, 454 BOX PF LK
PHD JE 845t T MS-BOX-PHD SERI el I
W B SE e, AR T X TR A WA bR
MS-BOX-PHD HyA AR BRER B M RE, 3 HIGE T 5
X ] & N 2 A5 AR v PHD KT JED% 20 L%,
PR IR RE LI I, MS-BOX-PHD JE I 2878 i1 5. %%
K 3T T 38.57%.
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