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The development of communication-based control algorithms for transient maneuver
scenario of bi-modality tram platoon system
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Abstract For increase in the volume of traffic on Bimodality tram, we implement the platoon system by
using the Adaptive Cruise Control (ACC) system which has been applied to vehicles. The study uses the
Carsim that takes into account both the data and mechanical properties for modeling vehicle performance
and implements the control algorithms by using MATLAB/Simulink. This paper also shows how to
recognize the size of platoon and where the trams are located in the platoon. The method recognizes ACC
on/off information instead of distance information between trams using communication. We design a
transient maneuver and use computer simulations to investigate a applicability.

Keywords : Adaptive Cruise Control (ACC), Bi-modality Tram, Platoon system, Transient maneuver
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2.4 Simulation Result
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Fig. 10 Velocity profiles of the platoon system
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Fig. 12 Velocity profiles of the platoon merge

— tram4ram2
""" tram2-tram3 ||
tram3-tramd | |
--===-- tram4-tram5
— - — -tramb-4ramé

distance(m)

2.4.3 Split

Fig. 89] #3538 split AU oexd dhte] oA T /e #Fo= ¥ HE AL
NEFOIA BT, Fig 145 7t ERO $EE U Aow 252714 shie] TYow
Z st} 252 o]Bd 4WA EdWo| £ Zo] oA HoEil 402FES= uwz 2
s Ei AS &9 @ 5 vk Fig 152 EF 3] AgE yEd Ao ' 25% o] F 4 A
Edo] splitato] ok T A7t HojAl= A= &9l & & .



v elocity (km/h)

time(s)

Fig. 14 Velocity profiles of the platoon split
50 T
tram1-tram2
————— tram2-tram3
AR emrezorens tram3-tram4
=e=s=-=tramd-tram5
tramS-tram6

distance(m)

10 20 30 40 &0 60
time(s)

Fig. 15 Distance between trams of the platoon split

3. 2 E

2 =ddAe EF Y] B4 o]&ste] wFES AlEHClA SFal Merge, Split
platoon scenarios &3 H AT}, oju] ACC on/offE ©]-&3}o] 7 EF Q| position} wF 2]
o=

A71E F0 & F Jd=eF: Yok, AT zeke AgE o] &5te] positions AshE AHTE 7t
et stAl w2 A positiono] U R o] AVE AA & 4 vk, HEF FOZ Adaptive
Cruise Controller®] A A9} string stabilityS H.$+ d}o] vlo]md Ee] Also] oA -8 3
0 B g e F %Y SUE 7IdE e AHold.

ok
ot

i

[1] Hakgu Kim, Kyongsu Yi (2012) Design of a Model Reference Cruise Control Algorithm, SAE
Int.J.Passeng.Cars-Electr.syst., Volume 5, Issue 2

[2]1 K Yi, S Lee, Y D Kwon (2001) An investigation of intelligent cruise control laws for passenger vehicles,
Proc Instn Mech Engrs, Volume 215, Part D

[3] Levine, W. and Athans, M. (1966) On the optimal error regulation of a string of moving vehicles, IEEE
Trans. Automat. Contr., vol.11, no.3, pp.355-361



