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( Multiple Vehicles Tracking via sequential posterior estimation )
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Abstract

In a visual driver-assistance system, separating moving objects from fixed objects are an important problem to maintain
multiple hypothesis for the state. Color and edge-based tracker can often be "distracted” causing them to track the wrong
object. Many researchers have dealt with this problem by using multiple features, as it is unlikely that all will be
distracted at the same time. In this paper, we improve the accuracy and robustness of real-time tracking by combining a
color histogram feature with a brightness of Optical Flow-based feature under a Sequential Monte Carlo framework. And
it is also excepted from Tracking as time goes on, reducing density by Adaptive Particles Number in case of the fixed
object. This new framework makes two main contributions. The one is about the prediction framework which separating
moving objects from fixed objects and the other is about measurement framework to get a information from the visual
data under a partial occlusion.

Keywords : Color-based tracking, Monte Carlo Filter, Multiple hypothesis, Particle Filter, Optical Flow.
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Fig. 2 Vehicle-size prediction using the radar.
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E 1. Exetel Halet el RAE KSR &
T2te| A
Table 1. Relation between the vehicle velocity with a
camera and the object distance.
B g
10m 20m 30m
£ )
20km,/ h | (209.0360,90.0939) | (204.829891 6611) | (203.693592.1189)
30km/ h | (214.442483.3331) | (2065919,90.9811) | (204.7317,91.7000)
40km/ h | (222.4159,86.1484) | (208.6336,90.2357) | (205.8688,91.2550)
50km / h | (235.3542,83.3654) | (211.0272,89.4150) | (207.1195,90.7842)
60km/ h | (259.9908,79.6997) | (213.8723,88.5069) | (208.5020,90.2825)
70km/ h | (325.282274.6519) | (217.3008,87.4963) | (210.0331,80.7475)
2 =A< s 2R3 xAERe] AHelol we
m2taje] gt
Table 2. experimental parameters according to the
distance between the object and the vehicle.
(99« ) vl()m i ~20m i —SOm ;
zT= | Y= T3 ys TH ys
6, | 765197 | 69.7082 | 765197 [ 69.7082 | 76.5197 | 69.7082
2 C | 95.2422 (102.2072] 99.4102 [106.3329| 100.7797 | 107.6725
LB | 82381 | 80846 | 40701 | 39589 | 27006 | 26193
0, |847578 | 77.7928 | 805898 | 73.6671 | 79.2203 | 72.3275
G4 91212353042 83.3654 | 211.0272] 89.4150 | 207.1195] 90.7842
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Fig. 6. Vehicle Detection using the Optical Flow at the
heawy traffic.(Green: z, _,, Blue: z,)
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Vehicle Detecnon using the Optical Flow at the
road curves.(Green: xt_l, Biue: x,)
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x-axis particle distribution of Monte calro filter

about the three References of Interest(left side:
one stationary object, two moving objects).
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Fig. 11. y-axis particle distribution of Monte calro filter
about the three References of Interest(left side:
one stationary object, two moving objects).
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