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Proposal of Simple Hypothesis Data Utilized in Process of
Constructing Car-following Model

WEIEN WANG,"? NAOAKI ITAKURAT and NAKAJI HONDAt

By using the Fuzzy Neural Network (FNN), a car-following model can be built to represent
the actual driving. However we have a problem how many, and what kind of actual data
we should prepare for simulating practical traffic because the car-following model rely on the
actual data. In the actual driving, the maximum speed or the range of acceleration for cars is
limited by road conditions and traffic signals, while the time lag of speed between the preced-
ing and the following cars is different from the character of drivers. Moreover, there is variety
of the speed just as stop, acceleration, deceleration, and stop in the actual driving. In this
research, we propose simple hypothesis data in which the variation of speed of the car is like
sinusoidal wave because we pay attention to the above characteristics. And we discuss the
possibility for constructing the car-following model by the simple hypothesis data instead of
the actual data.
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Fig.1 FNN distinguished from some conditions.
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Table 1 The error of car gap in the simulation for

car-following models built by actual data.

0000 [m] oooo
000 000 0oo

Data01 0.84 49  (6.8) 9%
Data02 2.04 85  (18.6) 13%
Data03 2.93 | 14.8  (19.8) 18%
Datad5 1.72 75  (7.6) 18%
Data46 3.94 | 16.8 (36.1) 19%
Datad7 1.06 31 (4.4) 14%
47  Min. | 0.23 0.9 (15.1) 3%
O  Maz. | 446 | 16.8 (36.1) 26%
0O  Ave. | 1.01 3.91 10%
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Table 2 Comparison of the error of car gap with the
difference of the number of training data.
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Fig.2 Comparison of car gap with the
number of training data.
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Fig.3 An example for change of speed in actual data.
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Table 3 Acceleration range [+ m/s?] of formula 1.

Vinae O f | 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06

10 [km/h] | 0.09 | 0.18 | 0.26 | 0.35 | 0.43 | 0.52
[ ] | 018 | 035 | 0.53 | 0.70 | 0.86 | 1.04
[ ] | 027 | 052 | 078 | 1.04 | 1.29 | 1.54
40[km/h] | 0.35 | 0.70 | 1.04 | 1.39 | 1.72 | 2.06
[ ] | 044 | 087 | 1.30 | 1.74 | 2.15 | 2.58
[ ] | 053 | 1.05 | 1.57 | 2.08 | 2.58 | 3.10
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Fig.4 Variation in car gap caused by time lag 7.
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Table 4 The error of car gap in the simulation

for car-following model built by 108

types of hypothetical data.
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Min.
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(5.2) 9%

Maz.

5.3

11.8

(14.4)

47%

Ave.

2.19

5.38

24%
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Table 5 The setting of maximum speed

Vimaz and frequency f.
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Table 6 The setting of time lag 7.
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Fig.6 The data combined with all hypothetical data.
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Table 7 The error of car gap in the simulation for
car-following model built by 3 types of data
combined with hypothetical data.
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ooo 0oo ooo
47  Min. 0.8 22 (3.5) 1%
0 ~ Maz | 11.2 | 19.8 (47.7) 66%
0 Ave. | 3.42 8.09 26%
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