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A car driver accelerates his vehicle according to the information from the vehicle ahead.

The vehicle following model is based on this concept. In this study, the linear vehicle

following models are compared in their stability effect for the traffic flow. The stability

analysis of the Chandler, linear Newell, Bierley and Rockwell models is performed for

comparing the stability region of the parameters. After that, the traffic flow on a one-way

road is simulated. The stability analysis revealed that Bierley model might not have the

stability region for the parameters. The results showed that Rockwell model had the

shortest convergence time for the velocity fluctuation.
Key Words: Chandler Model, Newell Model, Bierley Model, Rockwell Model, Stability

Analysis.
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Fig.1 Vehicle platoon
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Fig.2 Stability region of Chandler model parameter
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Fig.3 Stability region of Rockwell model parameter (At =
1/2,1)
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Table 1 Stability conditions

Model Stability condition
Chandler model a< ﬁ
Linear Newell model a < ﬁ
Rockwell model 20At+ 42 <1

Table 2 Parameters

Number of vehicles 10
Initial vehicle head distance 70 (m)
Delay time At =1
1 time-step 0.1 (s)
Initial velocity 22.22 (m/s)(=80(km/h))

00b00 00000000000 O00O0ODOODO0ODO O
0000000000 DO00O00o0oDO0 Atoonoooo
gooooobooobo0oobbOo0oboDbO0o0bLDUl o
ooooOop00O0oO0O0OO00OOO0OOOoOoOOoOooOOoOoo

3. 00000000000
goooooooboobobobobobooobooo 1000
goobooooobDb 1o0bb0o0ooobbooooooo
goobooooooooobobooooooboooooooo
goooooooooob20000000000000
OzoOOOODOOOO

22.22 (0<t<5)
2o(t—1)—75 (B<t<T)

Zo(t) = @o(t—1) (7<t<8) (40)
ot —1)+75 (8<t<10)
22.22 (10 < t)

0000000 2222(m/s) 0000000000 5<t<10
opoooooo
3.1. Chandler 0O OO 0OO
00000 At=1000000 (1)ooooooOo «O
0000 a=050000a=0.5000 Chandler0 OO0
oooooooooooo40000
04()0000000000000DO00ODOOOOOO
Oo0b0obooooooooooooooooooboooag
oooo0oO00 4000000000000 O00OO0OO0
opopoooood
O4b)000000000000ODOOODOOOODOOO
0000000000 00o0oo0oooooooooooo
000000000000 0oU0o0ooo0oooooooooao
oooooooooooo
3.2. 00O NewellODOODOODO
00000 At=1000000 (19)00o0oooog a0
0000 a=050000a=0500000 NewellOODO
goopooOOooooooOoOooODOsS0000

—» Vehicle Position
0 100 150

o

Disturbance occurrence

Time Step «———
=y

]
o

30

40

50

60

(a) Vehicle position

25

20}

—— 1st vehicle
........... 2nd vehicle
— — 3rd vehicle
—--= 4th vehicle
...... 5th vehicle
—-— 6th vehicle
——= T7th vehicle
--- 8th vehicle
5| - - - 9th vehicle
—— 10th vehicle

=
(¢,

Velocity(m/s)

-
o

0 510 15 20 25 30 35 40
TimeStep(s)

(b) Velocity fluctuation

Fig.4 Chandler model (a = 0.5)
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Fig.5 Linear Newell model (o = 0.5)
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Fig.6 Rockwell model (o = 0.250 82 = 0.5)
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