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Abstract

Intelligent vehicle plans motion and navigate itself based on the surrounding environment perception, Hence, the
precise environment recognition is an essential part of self-driving vehicle. There exist many vulnerable road
users (e.g. vehicle, pedestrians) on vehicular driving environment, the vehicle must percept all the dynamic ob-
stacles accurately for safety, In this paper, we propose an multiple vehicle tracking algorithm using microwave
radar, Our proposed system includes various special features, First, exceptional radar measurement model for ve-
hicle, concentrated on the corner, is described by mixture density network (MDN), and applied to particle filter
weighting. Also, to conquer the curse of dimensionality of particle filter and estimate the time-varying number of
multi-target states, reversible jump markov chain monte carlo (RIMCMC) is used to sampling step of the proposed
algorithm. The robustness of the proposed algorithm is demonstrated through several computer simulations.
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Fig. 1. Radar measurement distribution for vehicle
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Fig. 2. Mixing coefficient of Mixture Density Network
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Fig. 3. MCMC Particle filter using vehicle-radar measurment model
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Table 1. MCMC Particle filter Algorithm

Algorithm. MCMC Particle Filter

Input : x,_q,, n=1,.... V

Output : z; ,, n=1,...,.N

1: // Sampling step

2: FOR each particle,

3 x,t,n Np(xtfl,n)

4: END FOR

5: // MCMC transition

6: FOR each particle,

7. p=u([0,1])

8: IF p € Poirth

9: 9;;”~ birth (;E’t’n)

10: ELSE IF p € Dyearn

11: acAtTn~ death (ac/tyn)

12: ELSE

13 @,=a,

14:  END IF

150 // Accept/Reject

16: azmin{l, m(z")g(u') ‘ a(z",u") }
W(x)g(u) a(z,u)

170 w=wunif —rand([0,1])

18: TFu<a

19: xt,n = ‘i—;in
20:  ELSE

21 xt,n = x,t,n
22:  END IF
23:END FOR

o ul, z,,E ARE ] A AES Uehlks W
Dx T #4912 48 3ol e D= el dehel 3

a8 gt 7 39 927 1129 birth( « )9} death( «)
747y A2 Pl AT 71E ePle] el #s o] s
UeRdth 1680M 888 o & ARKIL, 17523004 78
ARE ddste] WEHS TPt

5. AlZzlopd & Za}

Aokel FuelZS A3/ 91 3 7 Al chsh e
Aol S ARold BAe A5y el 7
A ofe] WA A Ao] ST AT JFS
e, s BPolNe] F4 Ahe Felshe PR )
Sk BMAS] A ot % BT 9, olSUF, S, qhe
S0 2 AR, 4

i

g Aol tigt 7= wlolE= @old Al
Mo} ol Azlel W, A S0 AR} ASETaL 7hste,
3gln 85 vlo[EE ARE AAl Hlold X 9] A% dlole] A
ZolAM <lefe] o[l Aejeks WA T-EIT d AF
o2 A dlofE] 2ol 2914 HolEE Tolk RIS o] 8s}o]
At on], Folk Lx| stehule e B9 WA 10 )
o) delelrt Wshes dAskelrt. olHA o] AR AlEde]
A B ofel 17 49k o] pehdet.

2 8 W & B

P
&
]
-
-]
-]
-]
-]

rlor

O 4. AlE20|N 2, d2 AR 1 T X1
AH %I, §2 & : #old A= ololH
Fig. 4. Simulation Environment Setting, Black square :
Ground truth of target vehicle, Red circle : Radar measure
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