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Comparative analysis of simulation of multi-car-following
models under SUMO platform
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Abstract: Vehicle Ad Hoc Network (VANET) is a kind of wireless ad hoc network, which takes the
vehicle as the communication node. It aims to achieve data transmission between vehicle and vehicle, or
between vehicle and infrastructure. The high-speed mobility of vehicles can easily cause the change of
network topology. reducing the transmission rate of data packets and the efficiency of routing protocol and
even leading to channel interruption. The research on the communication protocol and application of the
VANET is mainly implemented by the simulation platform. The performance of vehicle mobility model
embedded in the platform for protocol analysis and research is crucial. In this paper, firstly, various car-
following models under the Simulation of Urban Mobility (SUMO) platform are described in details. Then,

three factors that have the most obvious impact on the performance of mobile models are introduced.
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Finally, based on the urban road traffic environment, the three indicators of vehicle density, average
vehicle speed and road occupancy rate under different car-following models are compared and analyzed in
different simulation scenarios. The results show that Krauss model has best performance. In addition,
simulating the car-following behavior of a single vehicle reveals the working mechanism of each model
microscopically.
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Fig. 8 Vehicle status through traffic lights
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Table 2 BKerner model vehicle collision data

4 ill 13 4 40 ilf FifE 42 3H % [a] B I
Flowl1.0 Flowl.1 edgeR-0-0_0 —0.24 2.5
Flowl.5 Flowl.4 edgeU-1-2_1 —0.96 2.5
Flow1.2 Flow1.3 edgeU-1-2_1 —0.81 2.5
Flowl.5 Flow1.6 edgeU-1-2_1 —0.51 2.5
Flowl.6 Flowl.7 edgeR-0-0_0 —0.04 2.5
Flow1.8 Flow1.9 edgeR-0-1_1 —0.90 2.5
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Table 3 PWagner model vehicle collision data

4w ill 13 4 40 ilf $ifE 42 3H 4[] B I
Flowl.2 Flow1.0 edgeR-0-0_1 —0.98 2.5
Flowl.7 Flowl.6 edgeD-0-0_0 —0.86 2.5
Flow1.8 Flow1.6 edgeD-0-0_1 —0.13 2.5
Flowl.5 Flow1.4 edgeR-0-0_0 —1.11 2.5
Flowl.4 Flowl.1 edgeR-0-0_0 —0.66 2.5
Flowl.1 Flow1.9 edgeR-0-0_0 —0.07 2.5
Flow1.9 Flowl.8 edgeR-0-0_0 —0.16 2.5

IR edgeX-a-b RRBEAN GEHO B 1D, X R8P T9 50 Z 1A TE I WD a0 b $8 W IHIE B9 45 45 B A7 3E , 1
edgeX-a-b_0 F7R 3 45 AT B I9 N F 30 edgeXoa-b_1 FRoR B 4 AT IR 9 S 0



52 TR K FFHK % 14 K

WK 9 BTN, AR 5% N B B L Krauss Al SmartSK A&l it 5 15 38 & £ F IDM #E5Y , Wiedemann
T B SF- 42 3 JEE A IDML 22 BEROR L 2 B A BE PR ik AR RAS . fE SmartSK i AFRUE RS R Hs B %
T Wiedemann 8L, 3 £F 5 %5 B &L BT S B (09 2 R 0 o Krauss A5 B0 b X B A 2 595 1% Jon s, ol okt DA B A%
T 4 i, I, 76 38 B AROIRAS S B B 5 T IDM OB, 90558 i E3 1 8 R o Y 58 8 AT 5 i /\
E4 158 , BR80T S BT 1Y 4 U 23 A A I B B T 28 0k 3 A% I T A R Y B JR] e 2
TAE E5 Ab 425 hlf 48 5 35032 30 B 0 i 41 3% . BKerner 1913573 B B 2 F B, R4 280 ES AR Rl 2 5 . Ehﬂ:
PWagner #5784 (4 1138 B2 AS A8 T A7 22 2080, JF B A3k vk ;00 & 42 1) B e K, DR UG A 0 B o 2 b IR 240
IDM #y-F- 2

241
21
18

151

12

iiﬁ/(m-s‘l)

| amome Krauss

(4 IDM

=== Wiedemann

\‘ , =a= BKerner

3 / == PWagner
o == SmartSK

E1 E2 E3 E4 ES E6 E7 E8

B9 SEERIMNEHERE

Fig. 9 Average speed on each road

3.3 MUAESWMERRIMBRE

42 5] AT B 5 A v 0 T O STt R AT A 3 R Ot B G A S PR A G R R A DA R
B AT SRy S A A B Tu%ﬁ%&&})\wjﬂﬁﬁjr““*ﬁﬁlﬂ&i?ﬁaiiﬂﬁﬁﬁﬁﬁ TEFE AT I M 25 40
ORI 5, 8 LRTAE LA 15 m/s YA MATRE, J5 %2 DL 28 m/s BY 3 BE 4500, JF 10 5% 5 5 76 AN [m] B3 5t A
AU SR DL K 2 TR B A9 SE AR AL

SRy R 6T BE AN [ A AR 9 i ok A v A R BB A A AL, SE IR HE PR 162~230 s B R B B B0 s #4740 Hr . BED 10
(a) AT, 7E BKerner B89N J5 4242 01 42 i o b, 40 3 GRS 3 T R g 4, ] DL B i A LA RE AR
P ) 2 A R L Y T AR e L S T R s Ak T RS, R B0 SR L JF H BKerner #5578 4 I
B IR ) B ] R LA AR A pR AL 11 s R P AR R E A AR AR T LLE L BKerner ZE (] FE 4R 2O AT 35 B AR
SEfH .

=LK 10 1 11 7] LLFE H, Krauss, IDM, Wiedemann, SmartSK I PWagner JF I s 33 09 B[R] %58
BKerner BRI, 7 170~ 180 s M [H] , 4= 50 ub T Ul SOOI 285 o 7 0ol 5 R v 5 /S8 28 0 42 2 A7 500 1) 4
IDM W) ZE Bl K F Krauss Al Wiedemann #AY , iy H s i ] to 7 FxX 2 AL, iX 3R HBH IDM 78 IE 1 42 4%
TG 1740 1 5 0 T 0 S Tt U T, G0 SR A AE B 1 R R b, 2 0 b A G Ak R A el TR 2 L AT R T A
I E AL, Wiedemann, SmartSK Fl PWagner £ 8 7 3k 2] £5 & AR 25 W, 3805 I 46 400 % 3 3
Wiedemann #EBIFE 180~280 s 11 1a] th B8 B Sk % ¢ 2 B4, JHC Jit DR 2 4 4 7 3 0 55 ORI B o 55 =X ) A B 47
e, SmartSK Hfin s B [ 5 B A2 AR, S B U K I8l . PWagner Y0 38 32 A8 Ak B T147 30 £
B IERE . BN 78 220~250 s IR A EFEAT 3 A0, E AR FRIE 2 . Y 42 RIBE R /Ny, PWagner £ B 42 3 H
BB WIOWL & IR RN B G2 A RRAR &F i 4 ) o O ELAF7E 42 W A 438 0 XU o 7 Krauss B8 278 42
(] BFFS A X A8 /0N B4 17 450 TS S Tk U 2 0 2 A D R o R v B e AR O ELCA T B R B B i
%, XWRIG [ Krauss £ 8% 84S 224 B 547 o ¥ il PE



% 7 B A, . SUMO F & F % #5453 B AL A 64 45 A AT o 5 47 53
281
28 - 28 _
26+ 26 | 26|
24+ el 24 L
a ~ 22r -
w22} 'n w221
£ g 20r £
%20- % 18} 5200
X
18k 16 - | 18}
14 16|
16}
12 + 14l

14 1 ! ! ! 1 1 1 ! I 10 1 1 1 1 1 1 1 ! I 1 1 1 ! 1 1 1 1 )
100 120140 160 180 200 220 240 260 280 100 120140 160 180 200 220 240 260 280 100 120140 160 180 200 220 240 260 280

(a) BKerner (b) SmartSK (¢ ) Wiedemann
28 - 28 - 28 ~
A 26 26 +
241
~ ~ 24F _24t
w22l u 2
E 50 E 22r E22f
ol B &
M1s| W 20r W20
161 18 18 -
141 16 16 +
12 1 1 ! 1 ! L 1 L | 14 L L L ! L f f L 14 L L L L L L L L '
100 120 140 160 180200 220 240 260 280 100 120 140 160 180 200 220 240 260 280 100 120 140 160 180 200 220 240 260 280
tls tls tls
(d)PWagner (e) Krauss (f)IDM

B 10 ARERETEEIERERTN

Fig. 10 Vehicle speed change during deceleration in different models
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