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A Study on Optimizing TDMA Scheduling
in Roadside-to-Vehicle Communication

JUN YamaDA, ! HiRozuMI YAMAGUCHI ,T!
TErRUO HIGASHINO ,IT HirosHI URAYAMA |2
MASAYA YAMADA ,2 TAKA MAENO T3
and MINEO Takar 15

Recently, driving safety support systems (DSSSs) are developed all over the
world. In November 2007, the Ministry of Internal Affairs and Communica-
tions in Japan announced frequency redistribution due to changing analogue
to digital broadcasting and bandwidth of 10MHz between 710 and 730MHz is
assigned to ITS services. In order to maximize the utility of limited bandwidth
for coexistence of roadside-to-vehicle and vehicle-to-vehicle communications, we
propose a TDMA scheduling algorithm applied to road side units that interfere
with each other. We have evaluated the performance of the algorithm and have
confirmed that our approach could achieve much better scheduling than the
conventional methods.
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Fig.1 Road-to-Vehicle and Vehicle-to-Vehicle Communication
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Fig.2 Road-to-Vehicle and Vehicle-to-Vehicle Coexistense
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Fig.3 Road-to-Vehicle and Vehicle-to-Vehicle period assignment
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Fig.4 Desired to Undesired Ratio
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Fig.5 Relation between Service Area and RSU
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Fig.6 Interference Pattern
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Fig.8 Interference Pair and Rectangle
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Fig.7 Set of Interference Pair
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Fig.9 Example of Rectangle Allocation
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Fig. 10 Interference Pair in Each Direction
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Fig.11 Slot Allocation
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Fig.12 Example of non Interference RSU and non Interference Pattern
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Fig.13 Example of Coloring by Non Interference Pattern
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Fig.14 Example of Rectangle Extension
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Fig. 15 non Interference Pattern in Rectangle Extension
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Fig.17 Grid Map B
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Fig.16 Grid Map A
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Fig.19 Results in Grid Map B with 300m Interval

ooooooooo

01 00Oooooog
Table 1 Required Slots

goooao oooooooo gooooooo
000 ADO0OOO0OO0OO 200m0O | 15 12
000 AD0OOOO0O 300mO | 8 5
000 ADO0OOOO0O0 500m0O | 4 3
000 BOOOOOO 300mO | 13 12

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

5. booooabood

o0oo0ooOoooDOoOOoO0000o0oO0oOoOooOoOooooooooooooDooOo RSUOOO
0000000000000 00000000 RSUODOOOOO0DOO00O0O00o0O00
gbooobooooboobooobooooboooboooooooooobooobooobooon
ORSUOOOOOOOODOOOOOO0OOOOO0OOOOOOOOOOOOOOO0OOOO
gooobooboooooobooooooooboooooobooooooobooooooDooboo
RSUOOOOOOOOOOO RSUODODOOOOOOOOOOOOOOOOOOooDOO
oooo

O000oOo0oooRSUOOOOOOOOOOOOOOOOOOOOOOOOOOO
goooboooooooooooboooooobooooooooocbOoOOoOoOOoooODOboOoo
ogoooboRSUOoOoOooooooooobooooooooOooOoOoODODODOODDDOOOOOO
goooooocoooooboooooooooobooooboobooooobooooooooooboo
gooobooooooooooooooboooooobooboooooooocooooooboo
gooooooooooooooboooooboooboobooooooooooooboooDbbooo
gooobooooooooooooooooboooooooooooboooOoooooobo
ooo0o

goooboobooooooooboooooobooooboOoboooboooobooooooDooo
goooooooooooooooooooooooooboboooobobooooooDoDbDo
goooooooooooooooboooooobooooobooogooobooobobo
000000 0o0O00ooooooooooooooooRrRSUO00Ooooooooog
0000000000000 0o0000000O00OooRrRSUOOOOOOOOOOO0OO0O
oboooooboooooooooooooooooon

g o 0 0

1) (0)0O00D0000D000UO (http://vwww.utms.or. jp/japanese/system/dsss.
html)0

2) 000 0000000 (ASV)O(http://www.mlit.go.jp/jidosha/anzen/Olasv/)0]

3) 00000 (USDOT)CICAS OO OUOOO (http://wuw.its.dot.gov/cicas/)0

4) D0U00“000000000O000O0r00n0nOUITS2005-50 pp.23-280 20050

5 0000“00000000000000000UO00O0O0DODODDOOUO
gogoboodoob-ogobbtoooboboodbbooobobbooobbooo

Vol.2011-MBL-60 No.2
Vol.2011-ITS-47 No.2
2011/11/10

0D00000-"0 0000020070 (http://www. soumu. go . jp/menu_news/s-news/
2007/pd£/071114_2 . pdf)0]
6) 0000“000000O00O0O0OUO0OOOD0OO0OD0OOOOOOOoOOooOrO
IEEE VTS Japan Chapterd 00000 (http://www.ieee-jp.org/japancouncil/
chapter/VT-06/vt.files/VTS-ITS20100623-4.pdf)0]
7) 0oOoOo“0oMHzOODODOOOOOOOOOOOOOOOOoOoooOoooD TTO00
000000020090 (http://www.soumu.go. jp/main_content/000040631.pdf)0]
8) 0000000000000 DD0DD0DDOO0UDOO0OUO”ONo.55 2008 p370
(http://www.jrc.co.jp/jp/company/html/review55/pdf/JRCreviews5_11.pdf)0]
9) J000“0000000 000000000000 1-30 (http://vwww. soumu. go.
jp/main_content/000117297.pdf)0]

10) ITSOO0000O0O0OO0O0O0O0O0OOU“DSRCO0OU0DOOOOOODOOOOO ITS
FORUM RC-003"00 1.4-6000 150 40 300 00 O 1.0 00 (http://www.
itsforum.gr.jp/Public/J7Database/p23/DSRCguideline.pdf)0]

© 2011 Information Processing Society of Japan



