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Abstract When the volume of traffic on a roadway is so high such as traffic jam, MAC protocols in
Inter-Vehicle Communication (IVC) systems do not work well. The primary reason is huge amount of
the communication traffic, which might be resolved by traditional Transmission peRiod Control (TRC)
schemes. However, in the TRC schemes, the failure of packet transmission causes the extension of com-
munication interval between vehicles, which would result in not working the driving support systems
using IVC. This report proposes a novel TRC scheme to realize the driving support systems for safety.
In the proposed scheme, taking advantage of the frame-information exchangement in the Decentralized
TDMA protocol, the next packet is quickly transmitted at the failure of packet transmission. Such a
proposed scheme is shown to be valid from the viewpoints of both communication quality and the driving
support systems.

Key words ITS, Inter-vehicle communications (IVC), Driving support system for safety, Decentralized
TDMA protocol, Transmission period control
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T, FHAEN - BRELRIZER R D TRER &R O— 21T,
WE AW RRBIRXIE S 2T A (VSC: Vehicle Safety
Communications) ¥R SH T3 [1]~[5]. 33 #i%k
#EZLHEBHE (ASV : Advanced Safety Vehicle) [2] T
DRF AT LORBEEMERE (IVC : Inter-Vehicle
Communication) % AW iE@a#EID VSC TiX, BF
EORH T, ERMESLCEER L OFREREELHED
JBIBERMIZ, 1y 7 CHRESBE (Broadcasting) %175
ZEEREIEELTVD. ARETIE, ZOKRVRAT A
FRERBR LTS,

ZOXDRVAT LT, BIHOBHBRECS
THEBIE - BEERERIC LY, BROEWPE VI
EREZBMTIMNERD S, IbiZ, FHEEEZEN S
L7V r—vay (PHELT 7V r—vay) R
ELSEIET D L O, EEECTHBXBBREN D5
EXbB.

%< O VSCIZBT 3BTk, MAC a2 ba e L
T CSMA FRBAVSER TV 32, RBhsREEIZ LY
WIS OSBRI - BREEENEL DR MRV [6]~[9)].
ZZTABE T, BhmARRMEORMBE Al Lz 8
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Communication success position
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{ Quick transmission

Detect the failure j&
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the transmission period 7
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Choose the transmission siot S,
following the period T

1

Start

Choose
the transmission siot S,
within 7

Execute

L
Speed: ¥ [m/s] | (:&) Tp Ts Periodic transmission
Dm]
L )<
marlla)SSm -y

B4 BRKXEREHERE 5m 2W372» D D-TDMA/TRC
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detect SUCCESS
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Periodic transmission
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(Quick transmisison)
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SVEEEIFRR T CRONNT » MEXETSH. Zhick
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a) Packet transmission every T [s]
(successful communication case)

b) Packet transmission within 7 [s]
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a) Transmission period 7 is NOT the frame interval Ty to the power 2.

Ts=140{ms]( #100*2")

o
&

il
1z[s[¢ M Jl2]s]4]s
_._._._._____...-J
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L@ @B @
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b) Transmission period T is the frame interval T to the power 2.
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D-TDMA/TRC Ti%, 22y M7 Vv—oE# Tr &
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Detect the failure
<> Change slot
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#2 YIzlb—varEr GRER)

Physical layer

IEEE802.11p

Bandwidth 10 MHz
Radio frequency 800 MHz
Transmission power | 20 dBm (100 mW)
Reception sensitivity —77.0 dBm
Capture threshold 8.0 dB
Data size 100 bytes

Antenna height

hi=h,=15m

10 YTab—varilBiF3EREFL

ZOEFER TR T. BEOX 5 RAMIZ LY, B
KL o BATHORDNY  NBEKX (Tr +Te) B
WTREEENDZ LRI H, THRET 7Y r—s
VOREARE LS.

5. FEMIIaAL—avizk AEEEEEE

BROZEAGHHIERE, BELREL THEET T
Uor—va vyORRMEE WD 2 2OBLRY bR %
179, BIESMERZFETSOOMEEL LTy
FEThRER R, ERTHRET Y r—va v ORSIE
IS B - D OFEEIE & LT 3. SR KHERESE
AV, BHEMY I L—Ta it KO KEERDE.

5.1 YE2al—atEFILELHET
AyIal—varyTCREFEORBRELZAELL
FMEEHRTAI O, RBERYI=L—% (NET-
STREAM) [12] £ BfEV I = L—% (ns2)[13] & &
SWEFHMEEAT S [11]. A#E T3, EERASRECE S
BENTE Y ZHIBIZOVWTREFILTWSR, Moy
ZHIBEPLEREEE VT v 7 BEET HERR, El
DEETHIRBRELBETS.
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# 3 CSMA BLU'D-TDMA 71 bajnRFi—F

(EERFRHEEL)
CSMA Packet length 128 us
(ASV-3) | Carrier sense threshold | —77.0 dBm
D-TDMA Packet length 208 us
Slot length 240 ps

Number of Slot (N) 416

Frame interval (Tr) 100 ms
Frame information (2N) | 832 bits
Minimum traffic(é1) 0.10
Maximum traffic(éy) 0.30

Ty 4Tr ms
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SEENS, WELAYIZBT By PRV ITEL,
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DEIRE LT,

5.2 BIE&AEH L OFH
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TR AREHY—CERY BT 570, EEER
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