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A Proposal of Transmission Period Control Scheme
for Decentralized TDMA Protocol in Safety Applications
Using Inter-vehicle Communications

Y UKIHIRO TADOKORO, ! SATOSHI MAKIDO, !
KenJ1 ITof! and NorryosHr Suzukif!

To realize safety applications based on Inter-Vehicle Communication (IVC),
Decentralized TDMA (D-TDMA) protocol has been proposed for high-reliable
IVC. When the volume of traffic on a roadway is so high such as traffic jam,
D-TDMA protocol does not work properly. The primary reason is huge amount
of the communication traffic, which might be resolved by conventional Trans-
mission Period Control (TPC) schemes. However, in the TPC schemes, the

945

failure of packet transmission causes the extension of communication interval
between vehicles, which would result in not working the safety applications.
This paper proposes a novel TPC scheme suitable for D-TDMA protocol to re-
alize the safety applications. In the proposed scheme, taking advantage of the
frame-information exchange in D-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
safety applications.
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Fig.1 The packet format in D-TDMA protocol.
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Fig.2 Packet transmission in D-TDMA/ATPC.

D-TDMA/ATPCOOOOOOODODOO0O00000000000000000000
000000000000000000000000 1000000 T-000000%0
0000000000 7T, 0000000007r+70000000000000 100
0000000000000 Ts+Tr+T000000000000000000001
0000000000000000D0000000000000D00000 2000 AB
00000000000MO0000000000000000 DPOOOOO10000
0000000000000000000000000000000000000000
oooooo

(Ts +Tr +Tg)-v< D
Ts < D/v—(Tg +Tr) =Ts (2)
000000000 7s000000000000 7Ts000000000

0000000000000000000000000000000000000000
00000000000 ¢y 000 ¢, 0000000000000 ¢éy0¢, 000000
0000000D000000000000000000000 éz00000000000
00000000000000000000000000000000000000000
0000000 ¢ 00000000000000000000D00000O0000000
0000

00000000000000000000000 RsO000D000000000000
10000000 NOOOOOODODOOOOO0O000000000000000000
000

00o0oooooog Vol 51 No. 3 945-950 (Mar. 2010)

Ty—Ty X 2
Extend
the transmission period
[

— =
Ty— Ty +2
Reduce
the transmission period
|

0 3 D-TDMA/ATPCOOOODOO0OOOOOOO
Fig.3 Determinating the transmission period in D-TDMA/ATPC.
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Fig.4 The road model used in the simulation 2),5),
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Table 1 Simulation specifications.

Data size 100 bytes
Packet length 208 ps
Slot length 240 ps
Number of Slot0 NO 416
Frame intervall Tr0O 100 ms
Minimum trafficO ;0 0.10
Maximum trafficd £y 0 0.30
TE 4TF ms
Radio frequency 720 MHz
Communication area 210m
Antenna height 1.5m
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Table 2 Transmission period setting.

v [km /h] ATPC [ms] TPC?) [ms]
__s6ooo | {100} 100
45.00 60.0
200
30.00 45.0 {100, 200}
18.0030.0 {100, 200, 400} 100
15.00 18.0
—2— 2~ | {100, 200, 400, 800}
0.0015.0 800

goboooboooocoooboooooboobooboboboUoboOobooooboooboon 2
0000000000000 0000000»wOO00O0O0OO0ODODOOUOOOOoOoO (1)
000 (2)00000GPSU0O0DDOOODOODOODDOUOOUOOUOO 5m)OO
O000000000D=5m00000000O00O00OD-TDMA/ATPCO0ODOOODO
goboooooooooooooooboobooooobo0L0oO0oOOooOoooooooon
oooooooon

4.2 0O 0O O
goboooooooooooooobooooobobooooobobo0o0ooooooOo 40
00 A/B/C/DDO 400000000 1000000000000000DO000OO0OO
goooobooooooooooooobobobobboooboooobboooobooooDoboo
0000000000o00oD00o00 100000000000 210m] 000000
goooobooooooooooooooooooboobooooooooooboboooooDoboo
gooooboooooooooboooooooooooooobooooooboooooooooo
0000000000000 0000 Dm0OO0OO0OOOOODOOODOODOOODO
O0oo0oo0oo0oOoUooUo0oUo0oo0oO0O0 DmOOOOOOOOO
oooooo30ooooooooooooboobo 4040000000000000000O
goooboboooooooooooboooooooobooboOoooooooboobOoOoooobon
000 DPpDm000000000OO0DO0OU0O0O0O0OUO0OUOODOOUO0OO DmjOO
goboobooodoooboooooooobooloooooboboooooOoboOoooboOooooDoboo
gobosmobOOoOoobooooooooobocooboboobobboo2ob0b0b0b0OoO0onn
O000000000o0oo0ooooA0DO4000000000000000000
00000000000D000O0 D-TDMAOUOOw/o TPCOOOOOOUODOOOOOO
O0000000Ow/ TPCOOOOODOOO

(© 2010 Information Processing Society of Japan



949 0O0O0O00O0OO0OODOOOOODOOOOOO0OOO0O0DOOO00O TDMAOOOODOOOODOOOOOODOOO

038 0D000D0000000O00 [packets/Tr]
Table 3 Averaged communication traffic [packets/Tr].
w/ATPC | w/TPC | w/o TPC
85.6 81.5 673.9

04 0OODOOOOOD (%)
Table 4 Averaged packet success rate [%].
w/ATPC | w/TPC | w/o TPC
96.5 98.7 34.3

05 000000 Sm]O00D00000DOO [%]
Table 5 The ratio of the number of the vehicles which meets D = 5 [m].
w/ATPC | w/TPC | w/o TPC
81.2 72.3 30.9
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