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ARESCIX TVANET (Vehicular Ad-hoc NETwork) Optimization based on Fuzzy Network Stability and its
Application to ITS (7 7 ¥ 4 & v b U — 7 REMICHE SV - BERLE(G VANET O b & N TS ~DIGH) | &
ML, HX5ENMLD,

% 1 % [Introduction) TiX, RO HHMEE VANET DL—T 4 771 bk =L & VANET BRIBE OB B Fik
DR EER L, ZOMRIEL LT, 77V 4 2y T — 7 REMICIE SO B H @S VANET Ofcii{boE
B, BIOST2722 ITS ~DIsH 7 v b a2 VRO LB Z IR H & TR STOERIZE LT 5,

% 2 % [Fuzzy Network Stability based Optimization Routing Protocol] Ti%. HEOBENM: & /Bt %
FIHLI=Z 7 V4 %y MU=V BEWERET D, DT, BEET /MTESWHHEE VANET 0720k
WL—T 4770 b ONTIHRN BRI m b a iz ng & BRI & 8Ty MR %
FERAEETH D Z & a2 d, TEROEEME(E VANET V—T 7 71 b a)L & OHRERTIL, 737 v MRk
PEIED T5%HI, HEHA— S—~> KD 20%HI, B8ELUT y NEFERIERD 15%M EE2ERT 5, I HIT,
HRELZMATICHIR LT, ERMT — 2V —T 1 7T ORERE L RIET 5,

% 3 % [Two-Level Roadside Units Deployment Scheme using GA with Extended Fuzzy Network Stability]
T, BV T —HE-VANET BARESFEA F » b U — 27 TO VANET SO ERENEE TH 5 Z L 2~z LT,
BB ORE M A BV T —fE-VANET A E Ry MU — 7 BRIBICIGET 2720, 32 BOREET L E S
IR LTER 7 7 ¥ 2y U — 272N, BLOZFCESW - BB O KEEE FIEE2RET 5, 25
FEICL Y BAEOE R L2568 OEESEEICBIT 237 3 —~ 2 ADR EE/RT, IREFTETIIRES
LIE B X I IR EE 2 01 T FRE ISR L TR OBLE & ik 95, 16RO BEAUIBSEL E Tk & i L,
FRETFIETIHEEMAEEL D 50% L, EOHIE, KUV NEGERELREED 30% M EEHERT 5, 2Ly, Bk
DEANIA NOHIKICSRB D EbERT D,

% 4 #F [Common Driving Notification Protocol based on Classified Driving Behavior for Cooperation
Intelligent Autonomous Vehicle] Tid, JE#EATENZ LT DRI L T, ZOMEIRITEIREIZES W - A
HENEER D 72 0 OIEEDEI 7' 1 b 2L 2 RT 5, /ET H b2 LD | R ZREERR DL T 2 R 22 S
TTENDIHFRA A FEBLT B 720, EEATEN OB Z 0. 002 LI L, WE{EAECA—T ¢ A 0UEIZE
T AHAIFEAEDERENAIRE L 720 . I HIT, HBEREEEHIEIC 31T 2 8 F O EEATENC 3 2 FHE R R 2 #2152
CELHRETHDLILERT, £, BET v bari Mg 2 & T BUEOWHTIE A ENEEE S 2T A LT
RO LR ABEL S AT LOFEBNARETH D Z L bRIET 5,

% 5 # [Conclusions and Future Perspective] TlX, 774 % v MU=V ZEMEICESW-V—TFT 47
7o han, BAORERE T, BLOHBERO - oMAEOEREM 7 e b, o 3RECIY, 2
O OHMNHEAEMEE VANET OWENFRLZLBETE DL 2BARD, £, A 7720 LN T LA
A LARZSRERE L S AT A CONP IZHES S ZRR WY ABNEIR S X7 A K= X MEUKERLE S 27 A &
OMEP R A2 @A L Y AT L DO FHATRMEIC OV TORE L E /T 5,
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A VANET (Vehicular Ad-hoc Network) optimization, including routing protocol and roadside units deployment,
based on fuzzy network stability is proposed and applied to ITS (Intelligent Transportation System). In chapter 2

[Fuzzy Network Stability based Optimization Routing Protocol| , the proposed optimization routing protocol
decreases the end-to-end delay and packet control overhead. The computation time of the proposed protocol is
proofed as O(/lgl+R+V), where I, R, and V represent the intersection numbers, road segment numbers, and
vehicle numbers within communication range of the vehicle that wants to transfer a data packet, respectively.
The simulation results show that the end-to-end delay is decreased about 75% and packet control overhead
decreased about 20% compared with other routing protocols. In chapter 3 [Two-Level Roadside Units
Deployment Scheme using GA with Extended Fuzzy Network Stability| , the proposed roadside units
deployment scheme optimizes the roadside units deployment to decrease the number of roadside units;
furthermore, it increases the network performance, even though the number of roadside units is decreased. The
experiment results show that the number of the deployed roadside units is decreased more than 50%. In chapter
4 TCommon Driving Notification Protocol based on Classified Driving Behavior for Cooperation Intelligent
Autonomous Vehicle| , the common driving notification protocol (CDNP) defines standardized formats and
definitions based on the classified driving behavior for autonomous vehicles. It provides a reliable method to
notify and identify the driving decision of other vehicles, increases the reaction preparing time before other
vehicles perform any driving decision, and decrease the identification time. The simulation results present that
the reaction time is increased with maximum value 250 seconds at the same speed. Prospectively, the proposed
optimizations and CDNP are planned to be implemented as the ITS component using embedded system for real

world testing in Taiwan.
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