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VEHICLE PLATOON SIMULATION USING MULTI-LEADER VEHICLE FOLLOWING MODEL
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The vehicle velocity control model in the four-vehicles platoon is considered in this study.

Each vehicle has one to three leaders. The velocity control model is defined by means

of the multi-leader Chandler-type vehicle following model. In the Chandler-type vehicle

following model, the vehicle acceleration rate is defined as the linear function of the

velocity difference between the vehicle and its nearest leader vehicle. Original Chandler

model is extended to the multi-leader model. Stability analysis of the model leads to the

model parameters. The validity of the velocity control model is discussed in the platoon

simulation of LEGO Mindstorms.
Key Words :
STORMS.

1. &

AR RN U AR Z NI 5 720122 D #
AMRINTEY, TO—2IHINETHDE. ByIETE
i, EEOEMIE CEEE#TH 2R U TELTTHI LI
EoT, KEEEMAL, dbObE¥TELKKEROBHITL-T
e E2HIELTWS., 2OV AT LEERT S
DIZIFHEH TH 5 ABORISEE L TIRERT S 213
TERWED, REOHTHIH Y AT LABBEL LS. Kif
KT, HEEBEGEPEH I N 2RI WT, BAlETT
ZEMPRGIEERMT 2 701 TY XLIZDWTHRE
L, 5% LEGO MINDSTORMS iZ & % Bk & 17 FEER 12
e 5.

B O I RGBT T VR A WS, RERWR
£ D i21%, Chandler €70 U, Newell € 7L ) 55
EETIL G %2k 5. AW TIE, Chandler €71 (D %
WBUEZETFIVEZHAWS. AED Chandler £ 5 VIXERT S
Hilf 187 22BT2ETIVTHED, KFETIKET LD
EHERLEEHLTAESIZETFLVERBLTHWS. HE
HEAXOLEMNMIT LD EFT VAT A — XD TRESE
kD, YIalb—var koY EHRLE, TH
% LEGO MINDSTORMS NXT®) 1z & 2 Bkgi| 47 2 BR 1z il
AP

A/ OERIZUTOESITHR->T WS, FE2HTl, &

2019 4£ 9 A 15 H& A+, 2019 4E 10 H 23 HAZH

Vehicle Platoon, Chandler Model, Stability Analysis, LEGO MIND-

ERIMEE TV EETIVOZERMITIZONWTHERS. 53 Hi
TRETNVOYIalb—raviER%2R L, 54 H7TLEGO
MINDSTORMS NXT 2 & % BkAl {7 EEBIZOW TR S
I, B EIFARMIOMERTH D.

2. REHMEETIVOREMEBET
2.1. E@EBHETIN

WMo TETTIHGAZEZS (X 1) . HiljiXkmE»
50,1,--- £&S T} 5. Chandler € 7 VIZ KL, #iAH
S5nBHOEWOMEEIFRATER S50 1),

Gt + At) = a1 (dn_1(t) — in(t)) (1)

T ZTan(t) i n FEEHOEMTWDRL t TOE, At IZIEED
ENERHE, a1 ldn -1 FHEOHEMIZNT D n FH O HE DK
IERERT. n— 1 BHOHEM L n FHOHEMDER HIZH
BEMTHS. ()& (7)) RENTNEMIZET 2 1R
Y2y R FRT. RN (1) &, BTG OME b, (1) & H
Bl DR () OEERITIH U T, HEGODMEE 3, (¢)
EEETLZETIVTHS. ZDOLE, Hifin—12Hln D
S H (Leader) X IE.XZ 22T 5.

Chandler & 7 )V % B4 &= 473 % B oD 52 22 il 8002 8 F 3
272002, WEREEZE R 5. BAIETT 2 HEM %, EAT A HE
CEHELBRVWEIICHIET A2 e RbEREL DD, I T
B AHEE»SD AL LT, HEEHZINZ2. X5
2B LR E4TT B BB TN L TIE, HEREEZ AW



Driving direction o

Platoon

3rd follower vehicle (Vehicle 3 Lead vehicle (Vehicle 0)

2" follower vehicle (Vehicle 2 15t follower vehicle (Vehicle 1)

Fig.1 Vehicle platoon of four vehicles. Vehicles are named
as the lead vehicle, the first follower vehicle, the second fol-

lower vehicle and the third follower vehicle, respectively.
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Fig.2 Stability region of parameters in case of m = 2.
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blue, the purple, the green and the red lines denote the ve-

Fig. 3 Velocity history of the lead vehicle. The velocity locity histories of the lead vehicle, the first follower vehicle,
decreases at 3 (s) and increase at 4 (s). the second follower vehicle and the third follower vehicle,
respectively.
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Fig.6 Comparison of velocity histories of the third vehicles

in simulation 1 and 2.
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Fig.8 Vehicles velocity by Chandler model.

Table 3 Breakdown of the velocity difference in case of

Chandler model.

Vehicle Maximum  Minimum Amplitude
(em/s)  (em/s)  (cm/s)
Vehicle 1 21.66 6.41 15.25
Vehicle 2 21.81 2.64 19.18
Vehicle 3 21.78 0.88 20.90
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Fig.9 Vehicles velocity by proposal model.

Table 4 Breakdown of the velocity difference in case of pro-

posal model.

Vehicle Maximum  Minimum Amplitude
(em/s)  (em/s)  (cm/s)
Vehicle 1 17.59 4.78 12.81
Vehicle 2 16.59 5.26 11.33
Vehicle 3 18.47 7.54 10.93
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