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Fuzzy Theory and Bayesian Update-Based Traffic Prediction
and Optimal Path Planning for Car Navigation System using
Historical Driving Information
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Abstract

The vehicles play a significant role in modern people’s life as economy grows. The development
of car navigation system(CNS) provides various convenience because it shows the driver where
they are and how to get to the destination from the point of source. However, the existing
map-based CNS does not consider any environments such as traffic congestion. Given the same

starting point and destination, the system always provides the same route and the required time.
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This paper proposes a path planning method with traffic prediction by applying historical driving

information to the Fuzzy theory and Bayesian update. Fuzzy theory classifies the historical driving

information into groups of leaving time and speed rate, and the traffic condition of each time zone
is calculated by Bayesian update. An ellipse area including starting and destination points is

restricted in order to reduce the calculation time. The accuracy and practicality of the proposed

scheme are verified by several experiments and comparisons with real navigation.
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Fig. 1. Traffic prediction algorithm for path planning
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Table 1. Driving information of a link

1 2 3 4 5 6

SLARE 07:10 | 18:20 | 14:10 | 15:24 | 17:10 | 08:10
2QARKmin) 7.2 9.6 24 | 206 | 3.35 12

LT (km/h) 20 15 60 70 43 12

7 8 9 10 11 12

SLARE 10:15| 12:03 | 18:02 | 21:20 | 07:32 | 19:11
2QARKmin) 262 | 2.06 8 248 | 768 | 6.26

LT (km/h) 55 70 18 58 19 23

AR 16:40 | 02:11 | 09:21 | 13:562
2QARKmin) 232 | 1.80 | 465 | 2.15
"Lz (km/h) 62 80 31 67

£ 19 FPFEE 3.149] FHAo| 2o AgsH
LO] :TLH% e )~1\

# 29



Py
o
>
N
T,
1o,
)
N
N
o2k,
L,
T

t
o
o
ot
0
oft
o2,
i
ol
N
1o
Bl
of
ox
olgt
L,
e
o
)
)
oN,
fru
x
o

163

B 2. EEARICH =8| HX|s
Table 2. Fuzzification of start time class and speed rate

Aok &2 E EZ gt
e 1 - 3.18 0.26 0.05
A - 0.17 3 1.16 0.05
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Table 3. Probability of traffic using bayesian update
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A 0.09 0.48 0 0.40 0
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