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Feasibility study on following control of railway vehicles

Shu WAKABAYASHI, School of Engineering The University of Tokyo, 4-6-1, Komaba, Meguro-ku, Tokyo
Kimihiko NAKANO, Institute of Industrial Science, The University of Tokyo
Hiro-o YAMAZAKI, Masanori OHORI, Rencheng ZHENG

In vehicle dynamics for automobiles, the platoon control methods were researched and developed. This control is useful to increase the
efficiency of the transportation. In this paper, the authors propose to apply this method to a railway system, which increases the traffic volume
of the railway vehicles keeping flexibility of the train operation. With measuring the gap between the vehicles, motors of the vehicles produce
torques to travel keeping the constant gap. The numerical simulation is carried out using Multi-body dynamics software and feasibility of the
platoon control for railway vehicles is discussed.
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Fig.1 Vehicle modeling of platoon control.
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Table | Simulation parameters of this study.
42000 kg, 42000kg

Mass of the vehicles m; and m,

Spring constant k; 10 kN/m
Damping coefficient ¢, 130 kN/m/s*
Damping Ratio c/ZM 1.0

Target gap distance / 47 m

3B AR

BUEM 24T obhi=y, wATFRF 444+ 2R
@i 7 T S SIMPACK # HWTHMEO 3 oTiEE)
RNTET VAR Uz, EiliEhIh, BIokiEnic
MBI AFER L, £, L— - SiREO#EM A
= ANEFHERALTCHEMDHESITIET AL L. #uE
FEAPUE S L, UERBIIEEL WY, 1 FHO
B CILBfis LR AT D b & U, BRAEITIRET
| % H QW4 0.9m/s* T 20 FAHIGE S, 204 207
RIETT L, & HI0 20 BB 7 L — 3 & 0T 7= B 0 56T % A7
HrLi-.

HEEN O RINGE 2R 2 1277,

(a)
55 F S Tw = e T B .

Distance (m)
AL
| 5

4 i = = L M— 1
0 20 40 60 80 100
Time (s)
(b)
40 B el . e e e L T r
‘. ‘ st vehicle ';

-— 3

! —_ 2nd vehicle |
i.
|

Velocity (m/s)
8

0 ] = —= =i
0 20 40 60 80 100
Time (s)

- ©

-.u3 20 e e R T e —— -
g [

= 0

= L - .

g g e— lst vehicle

B Q| " 2nd vehicle | p
] [ [ S S
< 0 20 40 60 80 100

Time (s)

=k (m

E 100 —_— - —— '.‘
e

= r__[-——L

a.

2 [

©

=

8 IOOL . R e e R =2
o 0 20 40 60 80 100

Time (s)
Fig.2 Results of platoon control at the axle; (a) distance
between the leading vehicle and the following vehicle, (b)

velocity, (c) acceleration, and (d) control input.
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Fig.3 The detail of the distance and velocity between vehicles
when the acceleration is changed; (a) distance between the
leading vehicle and the following vehicle, and (b) velocity.
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