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Abstract: The mitigation of the traffic congestion is one of the most important goal for the future ITS.
Since the shockwave is boosted as it propagates and brings up the traffic jam, the shockwave suppression
is very important. Currently, the shockwave suppression is studied by two approaches of propagation sup-
pression and occurrence suppression, individually, and the effective use of both approaches is not discussed.
This paper proposes the effective combined use of early velocity control method and inter-vehicular distance
control method for the suppression of the shockwave. After detecting the communication error in the vehicle
to vehicle communication, the vehicle checks the degree of shockwave propagation effect obtained by both
methods respectively, and adjusts the communication intervals of each method to suppress the shockwave.
The proposed method is evaluated through the simulation and shows the expected results in the average
communication success ratio, the average shockwave propagation speed and the average congestion time.

Keywords: intelligent transport systems, vehicle-to-vehicle communication, shockwave suppression, conges-
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Fig. 1 Example of traffic congestion caused by shockwave.

(a) Transition of vehicles, (b) Time space diagram.
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Fig. 2 Calculation example for shockwave propagation speed.
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Fig. 3 Suppression mechanism for shockwave propagation

speed by controlling packet transmission intervals.
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Fig. 4 Example of shockwave propagation at vehicle C caused
by communication loss of early velocity control method.
(a) Transition of vehicle movement, (b) Time space di-

agram.
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Fig. 5 Example of shockwave occurrence at vehicle C caused by
communication loss of inter-vehicular distance control
method. (a) Transition of vehicle movement, (b) Time

alteration of speed.
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tion at the packet receiving.
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Table 1 Simulation parameters.

Communication

Simulator Scenargie 1.5
78 bytes (Platoon)
128 bytes (ExBeacon)
20ms (Platoon)

100 msec (ExBeacon)

Packet size

Initial transmission interval

PHY layer 802.11p
Modulation scheme OFDM (QPSK 1/2)
Transmission power 20 dBm

Band frequency 5.9 GHz

Bandwidth 10 MHz

Bit rate 6.0 Mbps

Propagation model Two ray
Traffic

Simulator MATES

Size of vehicles (W, L, H) 2.5, 12, 3.8 [m] (Truck)
1.7, 4.7, 2[m] (Passenger car)
Number of platoon members 10 vehicles
Road length 10 km
Number of lanes 2 lanes (One way)
Expected speed 60 to 120 km/h

Driver model IDM

TG 5 100 B IIBEE A A L, BItE2 5 1,000 12
HOMAZ IO S, WERHRIEY I 2L -2 3 VIEEO
I 5200205 1,000 & Lz, HAEMED 9 B 10% 0 B
N7y 7 CHEERERE X CHEEL R T 5. HEE
ATV B 7 B3 SCHk [12) (CHE U, HE ] A 48 A5 <l
50 byte DIEMICH ¥ 1 7, FIHEEFE AL 5 0
BRI A OBEL T —F L 5 N Wyg 21272
78 byte DIHE#H % 20 msec TR 5 Z & 28w L, #HHEH
HERIEEAE MR L7286, BB mid STk [15] o€ 7V
A (11) TRENDIEE w TEFTTHDDET 5.

u=Ki(V, = V) + Ky(D — hV), (11)

ZIT, Ki, Ky ZHFHERY A >, V, [3FATH#EE, D
FEEREEAE, A ERER, VIZEEmEEZRL, REN
BRIETHAH K =1, Ko =05, h=1%2Hw5b. $7/z,
BEICSML 2 WHERIEFEME L LT, Intelligent Driver
Model (IDM) [16] (2> TEFTT S, I b DOHMILF
IR TR THEL, Ya vy — 7 EERE I
5. PLRE — 2 I SCEK (6] ICHE L, 100 byte OTEHIZIN
ZHEBIISML T A2 2Er2 KT 2Hm Y 17, K4
DIE T T = 6N Wag ZIMA7Z 128 byte DI %
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L7z, Ky 3Ialb—vary&thcid, RBLOBWES®D
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FHAL D ST 400m & 55, FEEE L §H
MR H e B F—F v AV 2 flio TlET 5.
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Fig. 8 Average shockwave propagation speed versus ;.
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Fig. 10 Communication sucess ratio versus vehicle inflow.

4.2.2 BEKRDE, Yav vz —TEEREL S5
HOREREAIE X5

R H A 2 R X, R BERERIE R, %5
DN 2 A S R 2 < MlA G bE7 R (BT,
HAPEA AR, I oM s Huviwia &
5. 22T, HMHEHERELFRTIE, WATLHEMD )
H10%D IR T A DD & L7z (P Tk 10% platoon
method & it 5).

B 10 (CHEAEE 2L S EOBERE %
AT WHRE DI, BEEAEINS WHEICEEY
JERIE 2R L, B A &A% 1,200 vehicles/lane/h O
WAIIEA 098 7R, R\\T, it A®E% 1,600, 2,400
vehicles/lane/h E¥EMME® 5 &, $£%)7 Tl 0.96, 0.91,
ARG E 0,92, 0.80 & ZNZAURL, @15 HTIEEIE
KTT55, Z0EIREL AL, L, HMOEH N
DB AR IOBERCIH L 2wl L, #%F 53
WEEZIHTL7-0TH 5.

M 11 (a) CHEMEAEZ 2L LGOS 3y
7z — TR A, (b) IZHE T A & A% 2,400 vehi-
cles/lane/h D ;& O ¥ L R EZ RS, RAND
FEICTIME, TERICEERAEZRT. &AL S HmR
AEWNSWIGAIT TS Y 3 v 70— TRIEFEE TN
WS, B AEOHEIMIE b WY ay sy -7
{EARAEE SR % . BT A &A% 1,600 vehicles/lane/h
Oty FHIREEFERIL 0.68 m/s, H R HEEEHIE 55X
(£ 0.82m/s, HAIHEA I 0.89m/s ZRT. FREHAIL
R L TRAMETS 5 0.57Tm/s 2R L, B b I
RHBKEEAD D 5. HIHA RIS WEE, HHE
P72 R PR A 7 O IPRIRD RN Z, TR R
BHEROMENESND -0, FHREMOBE LY K
WHEEY 2y 2 2 — T EBEE RS LaL, M10 T
AN &) T HLAGE O 2 R L R R L WA B R MK
T 5720, HRAEPRKEWGE, FHHEEREZ S
CICHE R & SN2 BTS2 L0 b v a v s
7= TR RN S S L, $RE R TdE
EBEMEHRES L 2 L TBERREIEESR, TS

© 2014 Information Processing Society of Japan

14

—+(A) No control method
1.2 -—=(B)Earlyvelocitycontrolmethod

1.0 =<(C) 10% Platoon method /
’ =#=(D) Simple combination method
0.8 -=e=(E)Proposed method
0.6
04 )y
0.2 ’%
O-O T T T 1
0 500 1000 1500 2000 2500

Hl iR AZ (vehicles/lane/h)
(a)

T avs1 —TGIEEE (m/s)

UES @ | B | © | D | B

T 122 | 082 | 0.88 | 092 | 0.59
e | 020 | 015 | 013 | 0.11 | 0.11

(®)
11 Py a v 7y o — 7TEBEE. (a) EIEAE L ORR,
(b) i At 2,400 vehicles/lane/h D5 H O ¥l & FEdE(R
(a) Aver-

age shockwave propagation speed versus vehicle in-

Fig. 11 Average shockwave propagation speed.
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erage shockwave propagation speed when 2,400 vehi-
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