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Research Title: Development of Efficient Communication Protocols for Improving Safety
in Intelligent Transport System '
Researcher: Assoc. Prof. Dr. Chotipat Pornavalai
Chayanon Sub-r-pa

Faculty: Information Technology

ABSTRACT

In this research, we study the communication algorithm and protocol that can be used to
enhance te safety alert application in Vehicular Adhoc Network. We propose a concept called Virtual
timeslot, and by dividing vehicles into groups, we can reduce the collision among the groups that are

near to each other. Simulation results with ns3 simulator show that the proposed protocol can send the

safety alerts with high reliability.

ii



al)

20

iii

a a
fafanssusemea

Fivedesveveunn dninnunazassumsitouvand uazaazmaluladasaumd domniv
G| Yy Y o Al Y o o o o aw ) dy
LﬂﬂTuIﬁUW‘igﬂﬂﬂlﬂﬁ'lm']ﬂmﬂﬂ'ﬁﬁ'lﬂﬂigﬂﬂ m"lﬂﬁu'umgu'v!ufdmiumim’mﬂﬁluﬂﬂu

56, a5, Toanes nsady

FOIUUN NTNTB1MN

it



o)

i)

iv

U
aatiny
%4
#Hin
L L .
unfngaN 1L Ing i
UNAAERAN NS INGY ii
fnfnssulsema : i
Mgy iv
MIUYA19 vi
MNUYNN vii
unf 1 unh 1
[~ o w
L1 A maz A ARUBITRIMY oo sssssaseesssensse s sseneeseseees I
o I's a o
1.2 QU S AAUBUIIUTTY e i siseas b eesseeenenee e s bbb cessssnessesseses 1
1.3 UBDUGTUBIOTT IV oo eoooemvees et sieses e estsses st eeess e ree e banene e senn s seesshesbesssseemsenaneermeeen 2
ad o a a o
‘1.4 MdndnnsTosEees N\, et e b e, X 3 YN 2
1.5 AT OUU IR I RO U T 08 oot s s et ee e ss e s e e es e sesemseens 3
o o as d' gJc P=
1.6 AT D AR DT I DD S O Y oottt e e et ses st ees e e seeese e e e eeeaseeaeseseanenns 3
r'd H 1 s
17 UTE U IR0 AT U oo es oo et s e s s eaemerene 3
d' = a s c!' d' v
unil 2 nguuazaniideineves 4
acy I3 Y A o o Qs P=\ ] 9 =y
2.1 IFMIMnuvesssuLiuRsussdmsuaS o e 1T eIz AU UEIU WU .......... 4
2.1.1 Simple BroadCast ....cc.ccceveeureeririiiiceteesee et st scse s st esssstesssses s ess s st ssssaasessesanss 4
2.1.2 P-persistence DroadCast........c..coevireeeeeeeneesiiie it st sicsiest e asas b nsresresenss 4
2.1.3 Weight p-persistence Broadcast.........ccccevrververirceicnnniininiinsintesessescsiessessssessossensas 5
2.1.4 Slotted p-persistence Broadcast ...........cccceercerverriererrcencsnseonierisesinseissessssonssssnssenss 6
2.2 M5UATIER TSN aINaADN 1T I UUBITEU UMD UAOUNE e 8
23 MINAADITEANT AR IIMNITBUIATU v veerenssessessesssessssssesesssssessessssseseesses 8
2.4 FUHDUUUTIAOINITIATOUN .oos oo seesenseeens s ssessess s esseesssssssssesseesecees 9
2.5 MITAIUITZOZ AT LT AT ADANTUBITOBUG oo eeeeeneeeenas 9
2.5.1 NANMIATUIUTEOEMITUYATOUUN .....oooreereeeeesersssss e osseesessssessssrsssesres e 10

iv



PG

a151igY (A0)
b4
Hin
= Y A o
2.6 MTUTSIT U UTTOULTEULUBURBDUNEY ..o eeeeeeeeseerseseeessssssssassssssasssssssaensess 13
wni 3 FEmsdFulseszuud sfeudt SMIUATEUIAMEROUUEUNINUL e reererrens 14
3.1 Yesefidnadeszuuudufoussuunsoie 15 eof M TUNUBINUL oo 14
3.2 UUIAANTOONULL TWT INABA Virtual TIme SIOt covmveeeereeeeeeeeneeeereeeeeereneseeeeemeeeeeeeessssaneas 15
3.3 0ANOITNUNTTNIITUUDY VLAl TINE SI0Tewmnrrns:iireieereseereesreesseeeeesseesseeeseseseseseeseeeessesesseseees 15
[ A s ial o o
33.1 MTAFYRIAADUATTUTUTINIL 1ooiroreevensiiennsrssree s sessssssesees 15
332 MIIANGUUYDE THUARINTZILNTITINGANALL ccroevveerrrreiass s ssaessessnens 16
3.3.3 VITTUAL TIIESIOT ..o e e eeeeeietee e et eeeeeeaasbaesesssssasbarsanssaeassssanssssansssssssasssesannssssnsnansaseasanas 17
UNi 4 MIMMANIFAUZVDITZUY 20
4.1 MUUTIABIA F UM ITTVRBUTEUU oot eee et seseeemesseeen 20
¥
X LR o e SV TAAANONBI . o ————— Lo T B R, 20
a : (4‘ F Y o
4.3 WIT OO TN LM T IROGTEUY oo oot seeste s see s ses e s s eeees s seteese e seeesneens 20
4.4 V0N NANDANTTOUZUBITEUU oo e see s eees s s ta s e e sresesse s e s seenssene 21
PR TE L TE s EEATL: aer TN ISP (G o)) (T L SN /- 41 Ay 22
4.5.1 MSIAHARIBTIUIUMTYURUVOITYRITR oot cmmssssnenerss e 22
s 3y - Yar  as
452 MTIAHAAIENATN IATUT YR (Delay) ...oooooooeeceercorressseessienrs s ssssssssssssens 25
4.5.3 MITARAUOAAMUUTEANTUYRID ..ot reeeeeeneeeemsess s seessenee 28
4.5.4 MTIARAROTEUUNTURAUTRATIITIIIU ..o 29
d' X%
Ui 5 agidwamside 31
VITANYAITN/BATI5I 19D 32
AARUIN 33
sz 3A1in3de 34




&)

o

vi

MIVYM TN

it %
A15197 Hin
2.1 AMTA I IUTEIZMTNYARADUTRUBITOUUR <.orrreereeeearceerserrenrssssrerseeseesessssesersesnes 12
a PR ~q °
4.1 WITRDTA1Y N IH IR ITTIRBITEUL oo sseses s ssssssssssssesseasesesesseeces 21
d' as .Y p=1 ar s =Y aay d' [] [ 1 s
4.2 na RS UdYNARDUAIHAININNAIAMANANNHUILUY 10 AUABUM .ccoocccccccccccnnnnn 25
d' 9o as =1 as o a wa dl 1 @ [] P=1
4.3 a1 s udy Ao UANAIINNAITAIMANATINHUILUY 20 AUABUIN ccovceeeeecreerrnnnenn 26
4.4 nai IdTudaanaufoussnannnaglRMNANURUIUY 30 AUABUIT ccrrerrrccceerecnces 27
o H a lg 1 H 1 [-¥} 1]
4.5 TOUMANIANUDATUTZHINARD AAMURUUHUTAIUSA 20 AUADUI e 28

4.6 ﬂ“maumﬂmﬁumaaﬁagapmLﬁﬂﬁuiwimﬂam fnmnuiusosud 10 fudewdi uag
sosududassuiinnuamandeuvesdaaanninuifefioudu Tnuaduiiiadayaner .......... 29
4.7 ﬁ’1u3umswr’fummﬁmmgmLﬁﬂﬁuiwimmm finTmiusasud 20 Audoundi uag
sosududasfudauaanndeuvesdyananniinuileieusu Tnuadudidadaanel ......... 29
48 ii’maumwuﬁ”umaqﬁngmuwmsﬁﬂﬁuszwimﬂam finrmmuuiusasus 30 fudewi uag

d 1 Y 4 o a g s o A o
sosuAudazAulinnuanIanisurssdyananninulefounu Tnuaduiuiad g .......... 30



vil

MIUYMN

Mui nin
s ] ° Y A [V s = [} 9 a Aq ¥

2.1 ﬂ'J’r)EJ’Nﬂ'lTVIN'IUﬂI’EN58U‘ULH]Qlﬁﬂuﬂﬂ’s’ﬂ‘ﬁ5‘1Jlﬂiﬂ‘ll'lilhliﬁ'lﬁlmw1$ﬂ%ﬂutl'luW'lﬂﬂ%Vli‘Hﬂ'li

TNTUUUY P-PErSIStENCE DIOAACASE ....eevveerrerecercueercraeniesscasssisssisnssnssssssssssssasssssssstsnssesssesssesastsssssssssess 5
ar 1 o Y A @ o o A t P4 a Hq ¥

2.2 maﬂnmsmﬂumms:ummqmaunﬂmﬂsumimnﬂ"limﬂmwwnwumuwmusw'lmms

W9 ULUY Weight p-persistence DEOBACASE v eeee e veeeeseeseeeeesesessssessnsssesesssssssssssssasesemssssssssssssssessnssseees 6

2.3 fr0EIMTIINOINYBITL LU uRaussd MU oo I damme fuueuvviusildms

WNUHUY Slotted p-persistence DIOAACASE ..........orurewereeerermmiiiiiimssccmssasiessenesrsssssssssssssssssssssssssasssssasses 8
2.4 UEAITUT U MITUYAUBITOUUR ...t csrsns s bssibens s s snss oo 9
3.1 AIBU NN TTUUIIGUUBITO oo oooermeserensies e ese it ssessssts s nsssmsssssssnsen s 17
3.2 Medumatiana UM a Ty UABUATUB I THUAURDLAGN oosoeeeeererereeceennnrccecces 17
3.3 MIN191Y Rebroadcast Packet @88 Virttal THMESIOt . cuu...cerionomserrsieireeseessessssssesse s seeeeees 18
4.1 AURAETUIUMTFUAUVBITOYDTE M TN AT NOFYIUIAOUNE....crrorcrcrre 22

o o ar o 4 o 1 4
4.2 %maumwuﬂuﬂjaaamumum‘luizas 0-300 (AT NIANITINYAYTY I RANUNUUUTOIUA

10 Ausaud 1.2, 34 oA, Y/ el W a3 e N0 R E 23

4.3 SuMSrUNUYBIdy R sy 0-300 IATINYANTT ST YR 1 AU asUd

20 AUABUAN. ... TN NN S od el A ... 23

4.4 Sumssunuvesdyanalussoy 0-300 WATINTANTE LTI Aanuruiusosua

30 AUADUIN oo AN v A\ G . N2 LR L S lolloneoeeereissnens 24
d’ Yar e A Y d' 1 ar 1 P=1

4.5 naldsudya aufounsvead 20 THUALSN AAUVUUWUUITA 10 AUABUIN .covverecrccnnrnen 25

a.6 nai ldsudyanaufouisvas 20 Tnuausn AAIUAUMUUIO 20 AUABUIN ccccecccccennceen 26
d' Yo =) Y d’ (] o T -~

4.7 naf s udy Ao uAsvad 20 THUALTA AANUHUMUUTO 30 AUABU A .ccccoerrrecrnrnn 27

vii



1.1 anuihanazanumaguesifym
& ] kY a . A G- [ !191
szuueTeve [ FaemmisRauUe UM INUE (Vehicle ad hoc networks) fi® S UUIATOUIE 13
A A J A J A ] & ) v s~ Y
AeNFBUADNITABAITTEHINIUAT OV ITIUNINUL FuUs1aIWITaNUITEUURTMT IFuTY
[} o 1 ] @ . .
wSeve VANET 1diilu3 nqulug) fe szuuududeunnuilasads (Safety alerts application),
LUUUIUABUTAINTIT (Traffic waming application) LA SEULTOE15 (Telemetric applications)
o o Yy A v o v A ] 9 a
dnsuszvvuivdeudedimsunTevie i memmzfouueuninue (Safety  alert
- . <3 { o s 1 (] a
application for VANET) flaluszuuiiianudnaesdiunalussuunisd aommnziou
1 9 o sy oo a 3 kY A b
guwmug Tagszugaeslumsilesnunazaadymeiidmaidninadiuuuiesauy iede

sy Y g a

Y a o Y v o A =4 A v
‘Uﬂt'mauummuuuummmmﬂ"lﬂnn‘n‘vgnmm Vlflﬁli']vlllﬁ'llniﬂﬂ'Mﬂ'ﬁﬂ!ﬂiﬂ!ﬂiﬂﬂlﬂﬁ@‘lﬂﬂ

9
8 o Y A wa 1Y v o & o . . =2
“/Ii’rNS‘lJﬂﬁL!.‘NLﬁ@HQ‘UGIMﬁ"lmlﬂﬁulm\i ANUU AITNIIIUVDN Safety alert application I

9 q

o & ° t a a o3 { () 4
Tududsemusosiaudlsaueldedalidssaniam Sadluiuinilussuy Safety alert 1

)

Fadoaviau Tty Vehicle to Vehicle (V2V) aaa Tagli'la 141#oauaiini Vehicle to Infrastructure

(V2I) tviilau application 1)
4 1 H s g‘/ 1 .Y
INNUIDOAFN UL UL INY Safety alert application uuwumﬂtymﬁaﬂ‘um Safety alerts
.. A ' Hq ¥ vy A o wl A -
application A9 Broadcast storm 1U%4128717 1# U5 dIT0ANUABUNY DUNAINATITA TN UA
A gt o 19 A a . . gy <
(Node) 1190 T08UALATZAY WHYTUAIVBAININADUNYVYDITSUU Safety alert application WIDNAU
o [ o = =t ?I’l ay o s A Y Yy A s
Tag hifivdnnsmhanuiitangeay Bansuadimanau flianudesnisvessyuunduiousnoga
] s = 4 o ) U4
15U 509 NAUADIT Global Positioning System (GPS) #30 gilnsaliediuduq wi1ld Inuavsosooud
¢1’d s [ 1 o A o ] s 3 ] ar T
wligUnssiuanas l iawnsaas@emsuasianuswduld Halaymidina aunsaudly
ar [ A' tg a =S 4 = a ot N
wiadlSulgeldaunsariuldfgu mamiliaslddanesiy  Atilszaniamiiani Taols
(tﬁl oo o E =3 T 9 o a o ar a o @ :sil Y o =2
gilnsalnugiunsuiludesfisgudrvusaouanndu diusuauddeativil 1dviinisdnw
Y a .. o Y o o v . ad
9ane3 Ny U84 Safety alert application 1XN13 1F1ulwlagiiutaziguemsvilnuvedaneIny

v A& [] o o =] a = HRPS 3
1w Faelunmsaatlymivdnvesszuy uazmsnaasuriudalseanmwiaodiu

[y '3 = o
1.2 Jagilszasnvesandivey

v
& o

® iefny1dalam1ved Safety alert application Uy VANET 1fadelafiviildszuuty

o g 1o a a
ﬁ"llnﬁﬂ'Vl']\i']uvlﬂﬂﬂ']\ull]i%ﬂﬂ‘ﬁﬂ'lw



ar

ra

e onauITnssemnsoaanaindedldlunis@ea15u0sss Ul Safety  alert
. . Yt a A P .3
application 1 1l5z@nEnmuIngau
o (fieviannIinsudilam Broadeast storm Tagluuaisziiiuszuy viemanalre
Y
auisefige
A o s 1Y a 4 ) a . . kY o
o evaunifuiyedaneiiiy dmiy Safety alerts application 1@ M1T0IILUY

A 1 9 a 9 1 = a a 2 3
msamﬂ"limamwwnil'uumuwmuz"lﬂatnmﬂizﬁmmwmmu

1.3 o UUAVBINTTIDY

4
o

a Y o aq a o . . o
Q'IN'J‘DEIQUUH‘IQNTL’&THO'Jﬁﬂ'liﬂi‘ijﬂ'éxiﬂ'li‘l’l'l\ﬂu‘llﬂ\i Safety alert application Tagazvinnis

ar aas a Ao [ 1) @ al.:gé g [} 9 a 9
naasvanaanuALilegua uazilSulgeldassuy Tagyauriunnsunilayni Broadeast strom ag
Yo o p @ 1A Y P A o q ¥a aa 2 v Yt o
ms ldsudaanaufeussneuiizdinluiinaiignnsaiitifagifmgdden1dsn Taevims
P ad d‘ -] @ A ar &‘ 1 [ [J [
nsudeniimsisniugueduImiaumadnmsfiug U umMsT1aess uuTIa0IN1T iy

L g 4 o 1Y aw ] & 1 a C4
NS-3 iy Simulation # 1¥dmFunudseanunievieialil uazmievmmmziuuginsel
A 4 A A y A " a a
maeud use wievrglimemmzirueuninuz lasmwg Tagnisyidevilszaniamues
¥ [ .
sy sgrmananen lealdandtenineitesdug mswsihminaseuneldaniminadou

;:' 1 o s & a nﬂ' 9/ a a P YA o a
‘VIL‘VI'IL‘VIEINﬂulm3!1’{11i’J‘Ll‘ﬂ5\1LW81137"19]NE?ﬂ'li‘i’lﬂﬂ”t]‘Uﬂi&’,ﬁ‘l’lﬁﬂ’m‘ﬂiﬂﬁLﬂﬂﬁﬂ’)’lmﬂu%i\i

asf o A a v
1.4 IBAUUUNITIVY
9 .
FEmstlszdiudssanSn1mn1sviUYeq Safety alert application 1UZINTNAADAUND

o

uarasdszansnmlunissitauludiunar 914w Collision #9438 Minausazgnih luuSeuiioy

s

= ad a ¥ 2y A A & o ank ) as
Audn 4 IsMsnums g Taedsusn As 75 Simple broadcast canmﬁwugmmmumsﬂ'szma

£y Y A Y o ' a4 Yo ° Ty g A v ¥ o o aa
‘UﬂuaLl%\uﬁauﬂﬂulﬂUQTﬁUG]ﬂ']\ifl Tﬂfﬁ{!ﬂiﬁuﬂ‘l’lhlﬂi“uil:’,“/lmﬁﬁ\iﬁﬁl‘llm‘llﬁu%uﬂﬂuﬂﬂu‘m’I N
o .

o 2y . X ° f ' = v 9 ad
naouily I P-persistence broadcast HIISNINTTFNAT Persistence ”lummwaya ENAWN AD

I3

[
=

Weight p-persistence Broadcast vz 1ddoya GPs 1umi=vwmuauswawma%qﬁﬂﬁ’m'nag:‘lnaﬂhﬁ

MAnueg uJu'lum5aweﬂamLmqmaunﬂﬁwumﬁamaa‘lnam1 uazinganena Slotted p-

persistence Broadeast i 14ms1lszgndiafa slot iitendndeamsrusuvesdoyn Fayniiind

mﬁ'uaxgﬂﬁmmmaﬂﬂﬂ‘lwmwumaauiumsmamﬂmnauﬂu egluamnuadend
4

mifeufuiuiimslasshaouidedaiilszani amuazdesssaninmluudlaii nfeudinm

H 1 Y =Y gll Y o
falladondawalilseaninmuesiimaiiug deedss@nimnas



1.5 nseUUHIANNAATUNISIVY
53 M19IUU04 Safety alert application Tuagiiu luimwsavianldedalidsz@nsnam
& o o o 5 1 v 9
18 iflesanmsvanuvesszuudumshaulugiuuy vav Fadfinisdededeyanuy Broadeast

o a ¥ YR o Yy 9
base 'ﬂmu*nnmm'smﬂu“luaﬂumzﬁﬁa Broadcast storm 8UAANIANNAUNIIIIUIUINYDY D

]
o A 1

QO Qo o [ T a 1 1 9 as
mousei Idsunnsasudumih i lddamainandwaldifennudinlumsddeyalidesa

a2 9 4 Y an

A 9 A o o ) J Y P 2 A4 g o
UBUIINAIY LUBINNTSULUIUADUNINA NN TAYADFIAVOIPVUVITUNIUS cuman]msm

3

4
LYY <

o . ‘Y A o 8 A o ag A A A Yy A o A
1AYNIN AIUUTLUVUIUADUAYIIIAVTUTANDTNUNUVUIZ TN INONICTTUITAUIIUABUNEN

Q} v o 4‘

a I o 1 a 9/9), @ o 1 o =% a a
lﬂﬂ‘lluhlllmiﬂﬂuﬂ‘ﬂﬂ’IﬁQ‘U‘ULﬂﬁ’t']uil'l’s:,fﬂﬂlﬂﬂmﬂIlﬂﬂ’e)\iﬂuﬂﬂﬂE!Ni')ﬂli’luﬁzuﬂizﬁﬂ‘ﬁﬂ’lw

o

a w U dy ¥ a d' [ 9 dll =8 a:i a
NUIYRUUU “lﬂlﬂu@]?ﬁﬂ'ﬁ‘l’l‘lﬂcﬁﬂcﬁi’]ulWﬂﬁaﬂlﬂﬂ\iﬂ'l'ilﬂﬂﬂiyﬁ'l Broadcast storm

A A ~q 9K Y A v gV M Y vy ¢ A ' Y
wefivzaananldlunmsudufounslimasilesiian Tasyuriuisasuarse IMUAA N UUNBY

L} 1

1 A

o Y @ asg 9 Y 1 a a a & aad Yo
ﬂuuﬁ’ln’liﬂ'ﬂ’]\nuﬂ'Jﬂﬂ'ﬁﬂf]iVlﬂﬂullllﬂblﬂﬂﬂ'l\iﬂﬂiﬁﬁﬂﬁﬂ'lw ﬂﬂﬂ\i'l'ﬁﬂhllﬂwnﬂ'lﬁzclﬂ‘] 1ﬂﬂ'lJ

Y
ITUUNWY

1.6 manaanuilFlumsanmn
& S A 4 9 A o ' o .
® Node A9 SAUUANIDETUNIHULDU UUNDIOUU NUBgludnye Vehicle to
vehicle

LY

Alert message fie ToaNuHTuADUATTgnaalaY Safety alert application Tlds Tnuadus

9 @
ATUHNA

. B o= aa
Accident vehicle (AV) fio Tnuaviesaoudnlssaugiinmauuiesaun

. Q. A U A 1 b4 4
® Transmission range f19 izﬂzmiawagammmsamw"lsmemumuwmusuuq

[
P=\

Collision A9 YaymsyuAuvestoyafigndauan Inuauminadnseminuded nua

a |

s 3
wiounuaull

. t I3
Density fie AUMMHUYeInUA 30 sasuduuiasauy

d [
1.7 dsglawidimaiez1dsy
L Lﬁﬂaﬂﬂiy’wlmitﬁﬂ Broadcast storm U904 Safety alert application
A v 9 19 Yy A as
¢ (WaAAANAT (l‘lJﬂ"liﬁ\i‘llﬂﬂ'J']ll!l‘NlﬂﬂLlﬂﬂ

A v as a P I e g/ ] s Y AMa a
® IWOHINWoANDINY maﬂumnnﬂummm‘lﬂf\nuﬂunu"lﬂammﬂmmw



-t

UNA 2

a A4 v
‘VIQ‘H{]!!’CIZQ]‘H’J HNUNEYIVUDY

3 e v

o <4 d&’ :;d' Y [ aw <4 3 ay o
MIVBUITAAN NN HYWUFTUNINYIVIINUIUIY GN‘IJ‘JZﬂE]‘]JMlﬂﬂ’w’l‘ﬁﬂ'li‘i’l'ld'lu‘ll’t]\l
LY Y (] a a o Qs { ¢ t
'iz1Juu%’aLﬁaunﬂa1ﬁsmﬂ‘§ama"l%'awmwwn%numuwmuz ﬂ'li’JLﬂi'l%’,?‘i‘ﬂ‘ﬂﬂﬂﬁ?NNaﬁﬂﬂ"li
o Yy A [y a Y A [ o =) [} b
NNIUVITSUUUIURBUNY uazmiﬂs:muausmusszummmaunaamsumsama”limﬂ

RNIENIUUTIUNINUE

2.1 FEmsThaueesszrued uheussdmsSumSava i meammzfauueny Mg
Y A o o s = 1 y = . .
szuuudunaunsdmsuas ove ¥ aemniz AsuueUWInue (Safety alert application for
A A o o [ A 1 9 a
VANET) fodluszuvifianudrngedianaluszumaseiiadmonmzisuuanunvus lae
1 9 o ey d'u a g 9 d'l 9 aa 9
szuwezaelumsilesnunazastdymgidmeidnnaduuuissouy (HeengUamaUUNes
4 a yy o q ¥ ' ¢ A A1 A o Y
auuvansama layninnnal lds liaansemansalvIowisumnssv1en 8 UMTH
¥
Qs 1T v @ o Y X o o °
AountiAma Idnanuume Aaiun131101UY04 Safety alert application 38Ul udasansaiam
9/ 9/ [} = a A a o d' o acg a Yy A o o 1Y)
droaeelaediatidszd@ninin NudIdeRtuaue TN I UUBITTULUIUADUATT 11T

A ] 9 = = ci 9 7 av dy 3/
Lﬂi’t)‘llwhliﬁ'lﬂmW’lZﬂil‘UumuW’muzuﬁziJﬂ’J11.ILﬂfJ’J‘U’E)\1ﬂU\11U’J‘ﬂﬂuﬂi$ﬂﬂﬂllﬂﬂ’lﬂ

2.1.1  Simple Broadcast

A g 4

o L Vo Y b4
na lAM3vi191vee Simple Broadeast Suaudisenumivuzlaq lasudeauuds
v v
@ouss tuwmuziugeziinias ey inslivesdygraiagdedoyaoguse
1 o J < o o v q o a
drmnvesdaanaring Aagyms Rebroadeast iud 1AW INEI0%115 Rebroadcast (1§ uAn
o E {a [y [ ° o
M TUAUYBITRYAILIIN BIUWIMLETIRAN S FUAUYBITEYAN9ZTINTY Back off M3
o & = d‘ a v 3 A - Y s s
na10eeral Mendn@eimssunuvesdennuuiuneunsdaeileanu Temanayunu
gy Y A v 8 =1 & a ) a
YBITOANUUIUABUAY H992TIN15 Random 1381 Back off H3011811UO0UNAIHINAANTT

FURUBITOYA

2.1.2  p-persistence broadcast
at ° . g g ax - a e
TEMINNIUYBY P-persistence broadcast [2] WwilluATmsigneenuuumnivias
[} ¢ ° v
Simple broadcast #33@ilszarenvsenizviiuuuuil Aedeanisud ludlayni Broadcast storm

o o s o Y A . H dy @ o acg
'ﬂulﬂuﬂﬂluWTHaﬂ‘ll'f]\if’l'li"l’l'l\i'l'l‘!ﬂ'.]ﬂ'lﬁuuu Simple broadcast NIUANHUETAITNINUYDIG



e ) a o ! e Y1 Y 1 a 1 <
ffeoumnuziiug ez iimsfmnuan Probability 13aramiieziinnuineiuluns
Rebroadcast

910317l 2.1 1aAsHI961aM5¥19111¥83 P-persistence broadeast TagTrua C, D
o ' ' ' < ° v a 9 Yy A 1Y P
wmsquaanmingihiaihmsdaduly Rebroadeast foanuuiudsuds luvasii B,

1 o v a [} o v [~ 91 o 4
o 1018vnsaaguly lideateauududouss deezmuldansivausaniinisg

Rebroadcast 40ANUIS UABUNBTIIUILNTBEAININTD Simple broadcast

@ '

a ° Y oA A A S N L Y v a Hq ¥
31]7] 2.1 ﬂ'J'ﬂﬂ%‘iﬂ‘]ﬁ711\1Wuﬂlﬂ\iizﬂﬂlﬁl\?m6115]ﬂﬁ]ﬁiutﬂiﬂﬂl1ﬂ15ﬁ’]ﬂlﬂw1xﬂi]UUEJ‘luw'lﬂuzﬂ‘lﬁf

M I P-persistence broadcast

2.1.3  Weight p-persistence Broadcast
as 0 ) 3 7 0 9 vy &
THMININUUDL Weight p-persistence [3] Muvziinsilszgndl¥voiya GPS e
o 1 1 3 ~q Y 1 Y Yy A o @ 9 @ A <
unumanuinziuilflunaumsnszneteyaududeuds g Inuadunds Taodiolan
a Yo 9 y A o o e 1 ° ° ] 1 sld' T 9
ﬂ”lllﬂiﬂ1ﬂ‘i‘1ﬂlﬂﬂ'ﬂﬂllﬂQlﬂﬂuﬂﬂ FOAUAINAIENINTATUIVUIZYSHINTEHIN {NaIvaya
. o ] — . d' o ' A =2 d'i Y1 o 1 Y
(Iﬁuﬂ J) AL AT UIVDIAULD (I‘Huﬂﬂ ) IWDATUIUITHSHINAD Dij “Bﬂlﬂﬂ"lﬂﬂﬂﬂdﬂﬁTnﬂlli’l’J
v ' .
FOAUUUY T D, INMIAUANRAEIZEEMIA4AD R (transmission range) Y8ITNNAGAY 1NBMN

° 0 ' < { 3 o W
ﬂ15ﬂ1u')mﬂ1ﬂ’]1uu"lﬂzulu;mzvnﬂ’]i rebroadcast %ﬂﬂ')’]l’ll%’\uaﬂuﬂﬂﬂﬁﬁuﬂ'ﬁ 2.1
p -2 @1

' 9 o 1 ] < o a v o 4 o
arp, szgalfidumaiingiiulumsdadulavessofniug Negvims

«u

] v
A a =

Y v A ' ad A 1 ~ a A
Rebroadcast ﬂaﬂﬂmmmaunamavlu %Q?ﬁuﬂz%’lﬂi‘uﬂﬁ’dﬂiﬂﬂ]ﬁﬂ%xlﬂﬂiﬂﬂtjﬂiﬂﬂ1ﬂﬂ’ﬂn



. o v vy A v q 9 v o ¥ '
urweiilulums Rebroadcast Yoanuududsuselianasmuaiulnduas lnavessanuiiug ua
1 < @ 1 = < 1 ad o ' o { o a o .
oeslsfinm ngildanded 2.2 uaaalifiudh danandiilemaiezihlding Collision 14 &4
MANNMINTaNIN13AATU19919241A13 Rebroadeast 11nNIMIIAY 11184910 THUAANY 929N

° 1 < 1 o & a0 1 s = 1 '
muauauhezdluauszezviavealnua i AV #Tvuaiieg lnandieslinl P Aigandn ualu
0 a ¥ da = 2 ° ' ° o a 1 o ) o
MIMNuTaiy nilTemai Tnuadalin P @1n319zviimsaaaula Rebroadeast 1yunu d1M3u
{ as ° . z o ° k1 1o
Jaymiiinuluisa15M191uvea Weight p-persistence  1HUAD MIHNUVBITLUVYUDGAUAIIN
% o = ° ° q o 4 ] o
andeaves Gps FuiludayangminnlFlumsiszaoumsiariiedmua manuitziiulu

< u

L RERUGHE

a (Y ' o Yy A o o o A 1 Vv a sq ¥
31]71 2.2 mmtmmi‘mammaasxummmaunammmﬂsamw"limamwwmuumuwmumh

N3NNI Weight p-persistence broadcast

2.1.4  Slotted p-persistence Broadcast

o Z, o ' U <3
ﬂﬁ‘YIN'lu‘U’t]\‘l%% Slotted P-persistence (3] Uy wmmmmswzmsmi’fagmﬂu

'
=

Slot 4aZIMIMUUANAAHUT (WAIT TIME) ¥30 T @351 Slot 1119 Tag Slot gaen

.

)}

Inafgaivnnsaiiimsumsnsgneveanidudouss ezl WAIT TIME Mfesiiqa uazSlot 1

v @

[l 9 o a = ::YI A & o vy
pglndouaudaliozll WAIT TIME #iunuduisesq 413a1 WAIT TIME ansasuIu ldau

~
qunNIIin 2.2

T, =S, x7 2.2)

i ij



Tage 7 fie Amnlszanainaua191es 1 hop (1-hop delay) ae S, AoMINgI@Y Slot
] . [} [] y v
Tavi, j waneda Tnuadl ij Tae s, Ao Slot veelnuaii i FaldiudeyaninTvuaiij malls; Ae

H 9 v v
W@y Slot NsnAuNUqMaIIey lay S; aunsofmua ldmuaumsi 2.3
S..:N:[l—[min( D,.].,R)” (2.3)

TaoA1 N, Aod1uau Slot Aifnuatnzgautaviilsuay R fie Aundevedssezms
1 .. ¥ 4 { o o o o 1
m‘ﬁ'ﬂuua (Transmission range) 41l Tsuﬁ'lv’fmnmsmmm%zqnmmmﬁumﬂum WAIT TIME
. if

9 o 2 2 AN Yo Y Y A o 1 FY T [ .
6l'l*if]‘ij Slot UU9 “lfﬁﬂ‘ﬂ”lﬂi‘l]‘llE]ﬂ’ﬂilui]\uﬂ’f]‘lmEJ%%‘VISTU’J"I':'E]‘llﬂ\iﬂulﬂﬂﬂﬂﬂagclu‘lf’lﬁ Slot 1ﬂlla$

EY o

1 § o 1 1 o . [y
#8a11A1370 WAIT TIME Aoufiszsimiguanuuiinziiuluns Rebroadcast fonruusufisust

v ¥ '
a =Y = =

U o ] ) 1 <) { U o
Faiimsizelddmuavenwavessafigl Tomaiimsguainhezilufissda ldamd

S 1y ° =T X TR s a e 1 g
Slot ‘Vlu‘iNul’J Iﬂﬂﬂ]uju Slot NUUVIUUIY uﬂg Uﬁlf’l\il'.]a'lﬂlﬂﬂq‘]Jﬁlﬁﬂ [HU ﬁ]ﬂ!ﬂum’]\u’la']ﬂﬂu

o ' g o d ' & o A4
(F191992 1015009 Slot (Husiuau 4 uag vindlumsAveivoziaia Slot Hlusiuau 3 [1] Nl

&

(H19991N72 02 INUANA A UB 1L TS IUIUATIN U UL UYBITALURBID UL AUANLANA AU

¥
& @& o

d' ] t ] L2 Ao d’ 1 Qs
ANUUIIUIU Slot wgnum‘lusmaz«mmawwmmummnmmu

.

o 1 4 ), \ : .
119 luz U 2.3 taaslfifiunshaIuved Slotted P-persistence ¥4 50 E 0

h.

v Y =t o A & & o ar ° t t o
anoglu Slot ganie 9zl WAIT TIME (T) siigafie 0 Fesovdaeddussimsguanuingiiui
14
92111115 Rebroadeast Tonnuudufouss dwmsudamilunisiauyss Slotted P-persistence U
I v o~ @ @ A o L A d' g 1 9 9/ g o
Aluru@enufuiFasauuuY Weight p-persistence A lana119 194U usnsnuudalidamn
1 o { o o (] 1 : o a’; o J
Tundnisfvua Slot isnnzaudnsuaanaiag selumsvhauindluli1dn Tnuauudes
= d‘Q (] [ 4' " Yt o - . ] :; 9
auy evezlimnaidanana lunsedy ieeanlii1aTin1s vi1 Time synchronize ¥3917017g 0604
4 4 4 t 1] L
MNSZUVNAN aatiu Tnuaunas Ivuao199zd1 103040154104 Slot Anwaraa1uaIi liminu

vouaas IHuaum



4' o ' o Yy A o o o A ' 9y a aq ¥
31'7] 23 ﬂaatmm’s‘nNm‘umszummmaunammmﬂsamw"lsmﬂmmzﬂ%uumuwmus‘nh

MININULUVY Slotted p-persistence broadeast

a d w A ° [y
2.2 MIUAINTH {rﬂﬂﬂﬁdﬂﬂﬁﬁiﬂﬂ1iﬂ1ﬂ1uﬂlﬂﬂi31]1]!!5&!&61“18

ASUNS NTL 0T AN AR Tvwes 091 IS Moz DU UIN UL WUHAD

o w 9 =2

0o w &2 ' ' 1 [ < W g dyd @
llﬂiﬂWﬂﬂJu‘]NEﬂﬂ%%’,ﬂ'JU?}?JBQS%W'JNﬂﬁﬂQGI@‘UE)Hﬂ mmuﬂimamtﬂuﬂﬂ%mﬂmﬂawuwmmi
R 4

mannuai lunsdededeyanarmssunuvesdeya lassamnsananiaedinlsiioinee

n yao 43‘
AR lAAal

< & = . A Y y y
o anuiilumsinaounvesIvua (Moving speed) 1w laanInIAAdYYDY
P v a o ' v '
wieve lasmmenvusiuwvuziy annsomeae e Inuanaas Tvuay

o 4 v o LY a s
‘ﬂ‘]ﬂ’li]\iﬂ')ﬂﬂ?”ml'i'ﬁgﬂﬂclﬂ 1uﬂ1m$n1itﬂﬂqumwﬂ

q

1 " Y 1 = "9 ' v 9 v
® ﬂWﬂ]WNﬂW?15$W31QI‘HUﬂ (1-hop delay) ‘141JTUiNl'Jﬁ']ﬂ'J1Ha1%11un’]5ﬁ\1ﬂﬂﬂ@y‘almﬂ

a X ‘

ReudvszninInuaioufaTusznINmMsunsnszRedeya

vy a s v Y a aa = Y a o
® ANTWIAABNUASYUAATINTUTOU W IAINAYUALNA Hulga ﬁmwumaaumﬂu

o

do  w A v Y =< a an v
Q‘l]ﬁi'iﬂ’d"IYi5Uﬂ15ﬁﬂﬁ15ﬂ]ﬂﬁﬂlm1m13fﬂﬂ 5"m"thaﬁm‘wauﬂmm]ﬁﬂummia

L

a

N YA ' ::I ° v a ° Yy A o
ﬂ"lﬂﬂ"lfimulﬂ mmmumimli:ﬁmmwiumsmqmmaaﬂmmmauﬂﬂaﬂm

v

2.3 mnaasalszanEnmAIsMITIaY

=

an o a ¢ L a4 o a a A 2 X Ay
’]ﬁﬂ’in]‘ﬁuulﬁﬁfﬂ uuﬂauh«lfn'i‘ﬂﬂﬁﬂ\1'Jﬂi]53ﬁ'ﬂ’ﬁﬂ'lwaE]Qlﬂ'iﬂ‘ll'lﬂ‘él]uunﬁuq K3 UUVOA

= &

Tudulsendan l9s1ouazinainiinisidyasy (Emulation) uazmswan1Tdsla-1ndl

«u

§ d a a & -’x’a 1 1 @ a a
(Prototype) Min13 19815 ANI51395Iud 0 Fuyaruiiuieasmsnageyianamilss-ansnw



.

'

& A a = « a A A ' e A4 & a
UVBIUATOUY maumﬂﬂatluuﬂawwamammuiumaama (YU Lﬂaﬂummwumuiwﬂ‘nﬂa
o g’/ as = 1 a gt A o a2 T & ] 9
a‘IUﬂ'lTVHQ'IUTJNVI\iﬂ'liﬂ'i‘Ulﬂﬁﬂuﬂ']W']i']lllﬂﬂiﬂN‘] lWi]'Jﬂﬂ\iWﬁﬂig'ﬂﬂﬂﬂtﬂiﬂ‘lﬂﬂiﬂﬂiﬂuﬂ'w
fludu
di A A o . o 4 0 4 &
Ns-3 dluduyame fiaundreniv e+ Taelifanilszastionissrasunsetienaly
1 1 a a 4 {0 o
w3ovelimenazniedelimummeiednde Tasduyames sz ouanimadenidinny iy

[ A ) aw 1 - 4q 9 kY =
miwmmlwamamuazﬂizmuwmmmﬂmm ‘Vl’d'lll'liﬂ‘lh%fgﬂﬂi“]f VANET ul’]ﬂ'l‘ﬂ

®  MISUUUUTIABIMIARDUTNNNTZUUMBUBA
ti‘ o [ A ¥ A [} A 9 a < g
¢ Tuwanupwdwivszuumsttoms faeveunsevedoas imemnizne Fuily
Tuea@ernUssUUMI FoaT YA 18 I ammIE NI UUE MUY
¢ STUUTUNARAMIUNAMSIINUYDINUITY (Log system)

s 3

Y wvad 1 Y Y & o Yo a ' a ya ¢
ﬂ’]ﬂf’]mﬁﬁ'ﬂ NA[FTNIUTVINAU ﬂﬁlﬂutﬂﬁ]ﬂaiﬁuﬂiﬂﬂﬂ']\i‘] uﬂumﬂﬂwymmaﬂumi

a o as = t’zll o

{ o o A a e a g o
nageunuIty filidehinaludunaumazwlssunansiite Sntinmsinidediedya-neids

o Y=

lasuaruiendiuesannlulegiiudndie

2.4 sluunpudraesmsmaeui
dautlszneudidadadiulunisinniuite Fevialuldfe uundiaeenisindeud

®
5 1 g’/ Qo L4 o 4 4
(Mobility Model) #1ludsaimasriumaauaiosionu luanuidel 1d1dunusieesmsinfoud

e

910 1151n51%8 Simulation of Urban Mobility (SUMO) Tag Tlsunsuiiiianuanisalunisiiaes
o r'd X a [
taz AT mMIvTesuuioauy FgnauiTaeannsn15uuda (Institute of Transport System)
% [ T 9 o T o o o
Tudszmewasuil uazuuustassnsiadsud ldoin Tlsunsuiiduiluiiseusy uaziir il 14y

X ~ A s/ s a v
NUIIVYA NN NNSITDINDY VANET 908

o { (Y} 4
25 ﬂ]iﬂnﬂﬂﬁ%ﬂ%ﬂ]i!ﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂﬂlﬂﬂiﬂﬂuﬂ

g

Yy A & o s = ' 9/ a Y ao &4
izu‘ummmaunammumsamw"liﬂwmwwnwumuwmuzuu Niﬁt}ﬂi%ﬁﬁﬂlﬂﬂ

1 9/ Yy A o ar A Ao o a & 3/ Y a sy Yo
uninszetenanuusafeuiy llds Tnuadugidasumasudunlndyanagiinma nsuns
< - 4 a oy o o a o o 4:” t
doya'ldiiaGfiga ieanlomalumsiiagifimguuieouy dmfuauidentiull yudums

aana lumsdeas memudszansmmlumsmauyesszuuui ufeuns uANIBBALLSE UL

Y A o Ad g’/ o 9/ 9 =] a o o v 9
msududsunenay 1uludsudlanamanmamuiussezanulasasslunmsivisesudais



10

d' v Ad Yo Y 3 A o = ° d' Aé d‘ o
Lummnmu‘n'nmﬂuﬂﬂlﬂiwamwmmmauﬂﬂ %:umsnszmmewqwmsmaauwummauﬁﬂu

S y 5 o - o A - rann Yo ,3’
WU A8 FIITTHINTAATUIUTE Zﬂ'ﬂil‘ﬂﬁﬂﬂﬂﬂiuﬂ']‘iﬁq@]ﬂ'lilﬂﬂ't]u‘}’l‘llﬂ\ﬁﬂﬂuﬂ [4] Ulﬂﬂ\iu

251  MENMIUIUTLILMITNYATABUA

OB, F-umg T S 3

d »

a ¢
51 2.4 uaasgilssezmsvigavasTneud

o 9 A o 4 a 3 A Yo o 1Y
ﬂ'ﬂ"lﬂﬂ'l51’11\‘1']“‘1]’?]\15$U'U11%\1Lﬂﬂuﬂﬂuu‘i]glﬂﬂellu mammm“lmuaagtugmmm
2 o o ata Yo o 3y A o A da g A a ° A -
wouny 'Vlu‘Vl'Vli'ﬂﬂu@ﬂﬂiUﬂﬂJiy'lmllﬂﬂlﬁﬂuﬂU TINNAVUAD TOIUAITNINITUYANITLIATDUN
A 9 ar a s & A = o a A a9
LWﬂﬂﬂﬂﬂuﬂ'ﬁlﬂﬂQUﬂlﬂﬂ “ﬁQ‘IUﬂ'ﬁlﬂaf’JU'ﬂ‘Uﬂ\ﬁﬂﬂumﬂ?’zuigﬂgﬂ'ﬁﬁq@uﬂﬁﬂu"lﬁ'«]‘llﬂﬂiﬂﬂuﬂﬂ'lﬂ
° a a d
ﬂ'lﬂﬂ'ﬁﬁﬂ'ﬂ’]ig‘ﬂ'ﬂﬁ%ﬂ'ﬁﬂ"lu'lﬂl5$ﬂ$ﬂ15WQﬂﬂlﬂ\ﬁﬂUuﬁ’ ﬁ"lil']'iﬂﬂ‘ﬁﬂ'lﬂﬁaﬂq@lﬁﬁuﬂTi‘Vl’NWfTﬂﬁ
& 4 o o a 4 Ay 4 A <
ﬂ']ilﬂﬁﬂu?’l‘llﬂ\i'lﬂqslﬂ"] ARTNISUUIUATIUNAUNN LA lﬁ\ilﬂﬁi’]UWﬂﬁ']ﬂ'Vl'NqN
s @ 4 v 7% o R
‘luﬂ'liﬂigfqlﬂﬂﬁllﬂ'liﬂﬂﬂﬁ'l'l INBAUNITSYSNITUYAUBITRIUAUU ﬂg’;ﬁTll'liﬂﬂTﬂuﬂ'lﬂ'J'l 149
'8 A sy ot 2 = & 523020 A St Y & v ¥
5ﬂﬂuﬂﬂQﬂkﬂaﬂu‘ﬂl!aﬁlﬂgﬂl!iﬂlﬂﬂ0“1’11]?1']81/1'1\1?1'0 0 Wﬁﬂl‘lﬂlﬂaﬂuﬂﬂﬂua?uulﬂ\‘l AIUUNIT

Annamszes il lumsvgasasudssenusaagl 1faaaunsi 2.4

d-Yo
Zug (2.4)

as

Y
Tagaunsasfinedulsang 1@ aell

¥
(.Y J 1 o Y

A 1 d' & ~ 2 <4 ! =
® |l D ﬂ'lﬂ’\]ﬂﬂﬂﬁﬂﬂﬁﬂﬂ?ﬂi}!ﬂﬁﬂuﬂuu"] FINAD WATINAWTAUTIANIULAY

o o &
TAUANUYUUBIWUOUU

A 1 a ad Y & 4 4
® 4 fp szozn Ware il Ngnlelumavgandeuivessaoua

= A P 9 [] I 1T a o A < A a
® Vas Lmmaaumumwmmﬂuﬂmmum Hio mmuﬂumsmaaumm
4
IngUea

A VoA Y ot ' = 1t a Ao o
® o Ad ﬂ'J']NﬁQLu@\iﬂ']ﬂlli\iTullﬂ'J\i ﬁu?ﬂlﬂuﬂﬂﬂﬂ]u’lﬂﬂ‘lﬁQﬂGQ



11

A d' 9 . o a g/ ld' . b4 ¥ 4!‘
TUIUDIRIY ﬂ'IGl’JLLTJi‘lJ'Nﬂ'Ju‘l!?f'm1'iﬂL°IJﬁEJuLHJﬁ\iulﬂﬂ'lllﬁﬂ'lwuﬁﬂﬁﬂll‘ﬂ

1 o ° 1 2’/ [ g’l { I ° o o

aaeu'ly vldmssusanaazass winaaalsvuqulasuutasdyd fseiln ldnadwiy
& 9 s g a o o c’i’d (Y = kY a 9

aaandou ludre duiu lunuidenfuiitevesnmdnlsuinsgiu Faausasiedaddenn

v s { o 4 o o o o g
MiwnunTgna UK ivaasideyaiemsiunassezilasasslumsiudisosuduues

' o TR P ' {
OUU ﬁ@ 1 ,J, ﬂgg’ﬂﬂ'lﬂu@]ﬂuﬂuﬂ']ﬂ\jwaﬂ 0.668 ln’]uﬂ“ﬂaﬂwaijuui\u%ﬂﬂ'ﬂ']u

LY Y L% g 1 o t =y o Qs
yavinguazszAuANuTUYBIHLAU Uay A1 g uzgnivuaInfife 32.2 WaAueniaanes
q ] o P 4 { =] Fa & v
TaodioiimMsA UM ZoZNTIUTAYDIS DOUATUATBURA10ANG 2 20 Tudaeda Ty 1519 1den
4 { { L~ 4 { I~ 1 a
mindeufivessasudiulasauiluya fio sooudindouidisanu’i 2034 Yadedui Tas

Yy a & = S & 't a A
grdannmsnaoud 1 ludaey T = 1.46666667 Wasioauni
d=(20*1.46666667)" / (2*(0.668)*32.2) 2.5)

4 ] o : d
dievhmssnamdine laszosmingavsasagud (d) Ao 20 Wa Fanfedlszin 6
1 3 H EY
was e ualiiomsiuianisugamasuiivessasuaitssdadety & luaunsadnnuszes
4 duy v 3 BV R\ £ A 4y a
msuganaaui ldedreasudau dedendrdguasgminndiulnsseensvganiauinig Ao
3 J . Ak .
tatomsneuausveauyud (Human reaction) FIa1M150AUNIIHYAINTOUTIVEITOEUA lATDL

° Y
gnAaalden

o/

=t A oA Yo A -
ITYEMINYAUAABUN = ITUTINADUNADUAUDIVIHUUY + TTTSIAADUNUDINTTILTA (2.6)

¢ %

dmSumsmuisssezmsindoud lagd1edeanl)nsemovsussveanyydu

miNen MM szozmsndsuiivedsooud o vauziuyydmdineudussaeaues e
& 9y = 4 y v & R - | ° a < Lt
nsdaldsumomBenwsavessooua Tudredniuldnanas msdnnamaildndvessoouai

o A ~ 3/ & o ot d
ﬁ’lﬂ’]iﬂﬂ']uqmixﬂgﬂ]iﬂQﬂlﬂa@u‘ﬂ‘lﬂuaj “]N‘luﬂ”liﬂ']u'lmigfJgﬂ’]iﬂq@]‘uaﬂiﬂﬂu@ﬂﬂiﬂﬁnuim

[]
[ <

¥ o g ¥ a A& A s & aaa Yo )
" TN UABINIITUTZOZINROUAVDITOUUA mﬂﬂﬂﬂTLI'Jmi]'lﬂ‘].laﬂﬁﬂ'lﬂﬂ‘Uﬁuﬂﬂ‘Uﬂﬂ@‘U‘U‘Ul‘m

9

a o

s =1 aan I 1 ar g
e Tasnnnudtviineidesdinayaial§isoimsaevausveysdiuana1aiu vaduy

L o ¥ 4 1 ' @
91 A LAz ININMY aeiinanuanuail azvilddgnsenevauesveunasauuand 19y

[]
=

d'dy 1 aaa o/ [} as o 1 v A
oon Il Tudilvesnaunasgulsnnsvauesiignialaenitsnuigina UK dlusvdn fe

s

a o & 4 < { { " A v
0.67 Jurii aniu luszozmsindoufivesaoudvasigiuiga@onarlumsnsuruesdsiauineg

£

aunsaauallann



w

Y

12

~d =V * Human reaction 2.7

¥
a

Tagamudsaneg ansossueld aail
{ q 4 [] o 1 a
® d fie szezisamaoud imiredluadeduni
A o 4 A da 1 g ' a A
e v anuEd lumsiadeuivessasud dmibaitluaaalum

. & 1 o* P [ di a =)
® Human reaction f10 mmimaUfmawﬂauqyaiﬂﬂuwmmﬂmum

as 1 ° g { I J aan
Tagdregnlunsmuinszezmsindounvessosuainouausrelfnsoives

2

L4 o YA s A v d LA Y o &
WY HY ﬁ’lu'ﬁﬂﬂﬂlujml‘lﬂﬂﬂ TRYUANATTUNKAIAITINLGT 20 ‘lnaﬂﬂ‘]f'liuquuﬂguﬂ']ﬂ']ilﬂaau

b

9 ar

fluniioln A 20%1.46666667 Fahfe 29.34 ardedunil uazmadFasnmaneuausvedduy

A a o o ¥ A A s A
19 0.67 IUIN AIUUIZHIZMIIARADUNVDITOIUR AD

d=29.34 * 0.67 2.7

onl SN it o 4
aaluszgzmsindoni luvaziinisnoudussiuyydaotszan 20 o  ie
o A - S a 9 o Py [y A =
MHasINN15IN 8 UNVBIT0EUATIIADINNITABUAUBIUBIAT LT 5INAD SzaymMIInfeoufives
a @ ara { v 1 o q {
sosudawuaniandi land 1 ludredu szagal1dan saoudazldszez lunsvgamdond fis 40
< ¢ '
Wa vsonfollszina 12 wasiues
A o 4 o sy ¥ ?
NNIBMIAUINITZEZMIMINgaINToURveToeuAn lana 1wy ennsaagil

&  dyy =
izﬂzﬂ'lilﬂﬁ’t)uﬂ"lﬂﬁ'mﬂﬁ'lﬂﬂ 2.2

15190 2:1 AMNSAILIUTTEZMINgARADUTIVEITREUG

. , 4 4 | WaTImszEZRITHYA
ANMGIVRLTRNUA | szezmismevaMRY | svazmsvgamdeud P
fasant
20 lud G2km/h) | 20 W@ (6 ) 20 {1 (6 Wa3) 40 vm (12 wAs)
30 Tud @8 kmm) | 30 Wfa (9 iav) 45 Yo (14 A5) 75 W (23 1WAT)
40 lud (64 kmm) | 40 Wlm (12 m3) 80 v{a (24 A7) 120 }@ (36 wAs)
50 Tud (80 kmm) | 50 Yo (15 1ms) 125 v{n (38 A7) 175 W@ (53 was)
60 Tud (96 km/h) 60 Wn (18 1w@3) 180 W@ (55 w@3) 240 W@ (73 WA3)
| 708 Q12 kmm) | 70 W 21 was) 245 W@ (75 was) 315 W (96 1uAY)




13

a Yy A [
2.6 MsUseRivaNIsauLsSTUUIR IR UNY

= o

Y A @ o [ P=§ [] 9 a ¢ A
izuuummaunﬂmmmﬂmﬂnﬂ"limﬂmwwmuumuwmufz mmqﬂs:mmwa

v ar ti

' Y Y A o o A Ao Y Yy a asy Yo
LlWiﬂizﬂ'lﬂ‘ll’t]ﬂ’ﬂilll‘ﬂ\iLﬂﬂunﬂ‘lﬂﬂﬂiﬁl‘lﬂﬂu‘]ﬂﬂ"lﬁ\i‘ll‘l]lﬂﬁﬂul‘ll'lﬂ'lalﬂﬂi}ﬂlﬂﬂ@ﬂmﬁﬂiﬁiﬂﬂﬂﬂ

a b4

9 by < 2 a = =Y
doyaldsiatiige ieanTemalunmsifagidmguudesauy Falumsdsedivavssousms

q

E4 H
A v g o o

. 9
‘Vl'l\‘l'lu‘ll’ﬂxiTW?IﬂﬂﬂﬁiZ‘U‘ULlig]ldla’ﬁ]‘l‘!ﬂEJ??']‘HSULﬂiﬂ‘ll']EJul%,ﬂ'IEJmW'IZﬂi]UuEJ"I‘L!W"IWLI%NH AATIAN

E4
ar =

fngy Aail

® Time Aona1nlFlumsuninsznedoyasingamamg lldmnTnualumsnaasslag

o ugw Y o Yy A o A
L’J’m%sLﬂuﬂ’Jcmﬂmﬂmu‘lumi‘nNmﬂlmizuuummaunﬂ mawmtmﬂums

unsnszneandivanenNlasateve i LTAUDUA

« . = o a as £y 9 A Y a d‘ o
® Collision fie SIUMsHANsTUAYYeIdan U uAsuie Masinn1shi Tnuai
msdsnetoyald ilidsz@nmw disMansyuiuveWeyaudngdwadenarinld

lumsuninszagdennuud unouse



uni 3

ad o Y A v o [ LA a
'Jﬁﬂ]‘iﬂiﬂﬂ?x‘iﬁ%ﬂﬂ!!‘%ﬂ!ﬂﬂu.ﬂﬂ AIHIVATIVIMR WL NIVHENHWTIHUS

by
aszuIUNIAsEedeyaus ufsussdmimaTevie IFaemmizAovusiumivuz iy

a9y a

o & ¥ a o = o ¥y A A A ¥ A
ﬂ']l'lluﬁi’)\iﬁﬂ']']llﬁ']ll'liﬂ(luﬂ'l\ﬂu‘l’l3'.]9’“5'3 L!aZN‘il'f)NﬂWﬂ'lﬂuﬂﬂTlfjﬂ IWBNITATUITOLIUADU

1
I

s a 3 o kY a 9 as ey a é’ g’.a t 3 zi S/
giifmgimadu hidisadunduazdosiugidmaionszinatiulunsden 1d 14 iesdas

@ = ] a A A o aa A ~ 1 g A A
ANHUSIATIVIGUURWICAIVUITUATHUSUY UDNEUTNUNTTIATDIUNDYNTIALTT 9NNIEUY

= o

toa < [} { o @ §
asulasanlaslassadhansedsiisaaiiedraunn ek ld Tus Inasaivhouludyiu 714 ops

¥
L= @ @

< ' 1 o a a o t o t @
fudwdrelumisviau TlemamadeAanaialumsiauge naddldmunsahanusuny

o A [} < ] d a 3’, 1 [ g; ar
soAuduq lumievioii lifigunsel Gps Aancegla fuiulns Inasalmuzaunuszuuududou
@ o Qs A t a 2 o & ¥y Y [ Y 1 )
sedmiuasevismmizivuneuwirue Jesuiludesgnesnuuyldensariiauldedial
a a Sy 1 ° o
Uszaninw meldanumsalit lismnsanuguuiomvuannudeimsnisgingel 1d
. o .
wanmsmsvauvesIns Inneafimdsesiuaueil @wisariniunusoieguuiosauy
ar 1 4 [ 1
nnaulalag hifinnudesnisginsal GPS Ausy Weight p-persistence #ag Slotted P-persistence
o £y 1A :Y S g ° 1 o A A = Iy a w
aludu uaz limymszaumsiudoyadumiiveisoaudy 1ie sszmsuanilasudeyaiiia
YBITOAY
d' dy a act o Y d' ° o U A
Tuuni 3 11 agefunedsmsvitnuved Ins Inasaiiauedlu 3 @u Ao
[ d' T 1 Y A LY P 1 9 o [
o ihivhdwansszunudufeudsuwnsouie lfmedmiveunmue
® JuIAan1IeaniL Iws InAva Virtual Time Slot

o 521ﬂ’0?ﬁ31ﬂ']5ﬁ’1\1'|1!‘1]6\1 Virtual Time Slot

[Y) d'l 1 Y A (Y] LS 1 ¥ o Y
3.1 fhisfamadeszuuud ufeunauinseelsmedmiumuminug

- A o ¥ & @ o w A Y a y
lunisAnpuiewannszuuusufeussdmiviniedio memmziauuen winuziu
o & ¥  yaq v o w A4 A aa o = P
utludsudrlanalatednalunmsesnuuuszu ez @ s anITNsMINIUAT TN
Uszdntamvesszuuldediidsedniam dlesnndnuazavsuniedioFaouusiuninus

o A 1 A = A A EY o ] o &
dhuaSedien Tnualinnniouiiegaasanal uazanwnadeumlisumlategaue Ay ms
MaIUYaInsEUIUMIns Tt ayauluReussdmSuaiede 1Fcammzianueuninuy 39

a a 9 T

9 o < @ 0. @ ot =2 9 P - | o o
ﬂﬂ\iﬂ’luQﬂ\iﬂ%%Uﬂ']ﬂﬂJﬂﬁ\iwaﬂ\iﬂizﬁ‘ﬂ'ﬁﬂ'lW@nuna']ﬂ'lﬂw‘ﬁ'ﬂ5$i]’]U‘UEl\i‘llﬂﬂ?']i]lli]\ilﬂﬂﬂﬂﬂtﬂu

v
LY Y P

a ad ° s | ' A A o ° ¥
wnan Tﬂﬂ?ﬁﬂ1iﬂ1\11u1’lﬂuuﬂZﬂﬂﬁuﬂﬁ]'}uﬂﬂﬂqugﬁ lWE’J‘VI%?,ﬁ'lll'lﬁﬂii’]\ﬁ'ﬂﬂ"lﬁ'ﬂ']\i'luﬂ'lﬂtlﬂ



15

v 1 v EY
anuadeviifimsldoundacldmuzauuiniiga ludidellazveiuausiletediny 2

Usgmsigmiundilaie1dlunseenuunIns Tnasa Virtual Timeslot

3.2 wuanamseanuuulwsinaea Virtual Time Slot
Tws InAoa Virtual Timeslot gRosnuuuxuie IfansoneUdUBIRN1ITHINUYBITZ U

udufoussd msuas odhemuizfruueumvus Iaunsaiinuldedrsfitdse@nsamuin
L2 = o o Ay Y 1 ' g & Y o w o p
gy Tagdandniladvh lananmneundhil TaensewaadesinantsdugiinsalvesInuauu

i
=1

v ] ] b4
Wwesauu tiefiensovild nuann Tnuasnsodeasnuldlas1iglassndugilngal s

T
[} P

4 t a 8 o &4 P - @ g =)
FTULIATOVILRWIZATVUIIUWIMUE VANHULVIUATOVBNTNT I aouudadusaE) uagl

=] A S o ar [} Ed A = [ = v
A lumsinfoudige Usznsunudd lumansamamsal lanTnualuniedis uie safieguu

Fy Y = 4 o da & 1y o ¥ A
Weoouu o naiug azligdnsainisfemslaifanseging auu Tns Tnaeaiduazimunzay
dwmfumsiauuuszuudufsudsdmSums ev B wIEAIUEIUIIYYE T9AasTianutanguy

3 y o ~ t < Y 1A a a Y o
Lliwﬁ"m’liﬂ‘VIN’I‘LHJ‘L!’ﬁﬂ'IWLL’Jﬂﬁ’E)iITIiJﬂ"IiL‘]JﬁEluLLﬂﬁQE)El’l\ii’mli’lllﬂﬂEJ'Nil‘lJ'iZfWI‘ﬁﬂ'IW TIUNMNY

o @

dat1nalumsldenliiesiga eiez ldmulomalumanld Tnuauudesauuamisarhau
1 [y Yy 1 o a a d' g’: 4:5{ ) 2 2’, 9 4'
uiuldedndidssinsamuiniiga Wail Viral Timeslot 1uldgnesnuuunuiieneuaues

¢ o ' ° k . to o a ¥ 5 v
Tandaana1 Taonmsieiuved Virual Timeslot lisuiludesdndagilnsel Gps #ujuiunisan

o w 9

¥ 1
dosianeaugnsaiveslnus  awisoaaduasulumsiOumIUINMITZEZH19TE IS
Lo 1 =3 ?,‘, L) - a P Yy aaw o 1 da s Y
FRIUAAUAINY  BNNIGIanyNe1992AnINA1IN GPS IndayannadunsiianaInanaIY
¥y T
uon91nil Virtual Timeslot gnosnuuyidiinmsusualfsunsinuveding Innoamuszezvi
a A 1 ;) ) 3’, d’l & 9/ 1 o s/
nnganamg laaiurnemangud il ludyaia Natime Iiasuaussasnmsiinuuuissouy

A o ' g & 4 a a o
Wuﬂ1ilﬂaﬂULlﬂﬁ\3@ﬂ]\35'Jﬂl5"] l!aglWﬂlw1”_'53ﬁﬂ‘ﬁﬂ']Wﬂ’]iﬂ'l\i'lu‘]J'E]QIWiIﬂﬂﬂa

33 i?)’ana‘%ﬁumsﬁnmmm Virtual Time Slot
A a o a a 3’: 'Y = d' @ [y [ %‘
(HAINNNUIVINNNYINY VANET uu"lu"lﬂszuiwaxtaﬂﬂmmnuwanmsmamummm

a

J LY ar

Y . sol A
YoIAUNN uazmsngadedygin udseil idinauedineaziBeavein1sdes uazmsngada

@

Y 4
1480 aail

U ar L g o/
33.1 msmamuﬂpmxﬁﬂunwuﬂummz

< 1

d' a d' d' 9 as g g ¢ f,’ as &
UBNINITUIININGIVDINUY VANET uu'lu'lmz NI AIFIVIAY Y UIADU

Q

IS o J

Y 4 o [y 1 (] a C4
Ny Lﬁaqmnafy,mﬂmtﬁaunﬂ“lusxuumqq l‘lﬂlll%y\uﬁﬂ‘LlL‘Wﬁ\ﬂﬁﬁ}_ﬂzuﬂWﬁ’H\ﬂHﬂuﬂ’ﬂLﬂCﬂﬂ'ﬁm‘ﬂ$

At b4

= o as Y g 1 as A o -~ o
ﬂaﬂa’]ﬂuh_] TUTVITIUWIHUSUAINITUIAYINU lu'0\1ﬂ"lﬂllluiguUﬂll\'iluullﬂ'ﬂﬂ?'ulﬂﬁﬂﬂﬂﬂﬂlﬂq

Q



16

aa v da I o &R o d 9/ = o = @ A 1 4 =
WIauaznindgauiluvan 1dullussAedifyanumeunyesnunisesqunIuransalazndnaie
HURSINY

y ¥
o o o

o s T a dy ° Yy 3/ g I s =
TIMIUMITIAYUIUGIUY ‘lummi]Emunﬁua”lwumiﬁwuﬂummzﬂm Uag
° ( @ o a4
MUAUAAWNUIINU IS NAINUN “T

332 MITANguUed IMUAMNTZIZNNIINIANAIIE

o

MssaNguved Inuamuszoznunnganameiuiilsz leminuvaleqdanediy
H v 1 13
#1911 821y VANET i1z TvuafilildegluszezIndqaidamaiiu
e o o Y o v ¥ dg v N ° 1 a
a9z lufianuduiudeviimsdadindiuld uansdmuanguussnuaauszezn1anngama
Y . g EY LY L4 A ° ] a ° 1 1 v 2
maiuduiludealdgilnyel GpS o szydumisgaiiame nazdumisvessummuzudas Ay ¥4
1 o a5 Y ° i, ' Y
Tidlulaugadlszasnvesaudteil nedisede Inineus liynassniimsaadoya Tnuatiug
Y ' ¥ = v A N o '
wAvszyvingavnguusay lldae Tasunuiinunsm@unguiln “group_id> Tagmsfimuam
. ' 4 g o &
group_id vauAaz Inuaiuezliinmseadl

b

o .Y a @ o ya S 1 o
® ﬁmmﬁgmnﬂmmzuunmuﬂ“lwu group_id NNV 0

o &

o Tuuailineldsudyaunoulag e ldsudyanafoudssziliy

L v}

Y 1w

group_id  voIAulRMIAY group id  vealuuadumevinidnlidae 1
(self.group_id = source.group id + 1)
[] : £
¢ Tvualagiungldsudayanaudoussuds WeldSudyarud iz
a0l o =Y . 9 { A 1 9 voa
Inlvuadedaainll group id Yeonivesaunse li indesndnn
15T group id vetauldinify group id vesTvuadumiuan
4 Y ! A1 o a . '
Walddae 1 uavinndsdyaull group id ¥1AAI1AULB

o ' o A & o
n%s"luﬁuh‘uammmaunauu

A @ 1 9 = . ¥ o 'l o
Tnuailinisdangquualazl group id griruuazuanaianu ly

1 a R o o v Y aad Vet 1 A
ﬂ'lilﬁgﬂgﬁﬂ']\ﬁ]'lﬂi]‘ﬂmﬂlﬁﬁl l!ﬂﬂfﬂ\‘lvliﬂﬂ’]llﬂ’]ﬁ?’nﬂ’]ﬁlﬁ]\iﬂi;]Nﬂ']ﬂ?ﬁuhluulﬂllﬂ'nulluufng\i (4a

= @ vy
l‘Vlﬂ‘iJﬂUﬂ151‘]f‘UﬂHﬁ‘1]ﬂQ GPS



munﬂaﬂqﬂnmq ﬂi”%ﬂmﬂmﬁ'lﬂﬂ?"ni .

{ I~ @ [ ' 1 $ ° a o Y
31l 3.1 uJuﬂmtmnﬁumnquﬁ"lﬁ'uuﬂuacluqmmﬂﬁ Taoi Iviua A
[~ aad @ A [ 1 d' v o A
AuTnuaiGunsznedyaranouns was Tvua B, C oglussgziannsoiudyaaaoun

Tnua A 18Tagase e Tnua B, ¢ 1dTudyanandoussnnInua A fagihmsalasuminoay

' v o 4 ' 3 s ~
nguueInu i)y group id=1 daulvua E, D aztfluTvuanegluszoznaiuise
fudgarandeussainivua B, ¢ dleldsudygyuasusiveinlvnua B vie C
< 1w
vy mmJsuvrnwmmnawamu"lwmmmmwmnnamaaTﬁuﬂmmﬁmmmmnma 1 mid

group_id =2

3.3.3  Virtual Timeslot

'
=

9 o adg A a ' 3 ? ¥ a a v ' a
AWM UITMINGT NI Virtual Timeslot UuHnvaanse v mualuunazszeosi

1 . ' 1 y < s
UUIAY group id Hgrarlunisasvesuaay group id WUV IAILD

1 o 1 3,’ [ 1 - ra @ 5 I r's o a a a
lla“‘i]”"lll‘YHﬂ15ﬁ\3°Iﬂﬂ‘1Jﬂall“ﬂ§]Uﬂﬂﬂu “%\ﬁl“Ll]ul]iwiﬂ‘]fuiJ'lﬂ‘lJUil'Jm‘YllﬂﬂLﬂﬂ

Y

o

(fosvimiPuusuiiinuifeegs Resingiimgaidou Tnuadunig

q

@ @

ﬂ%ﬁﬂﬂiﬂﬁﬂﬂlﬂﬂl1utﬂﬂuﬂﬂﬂﬂﬂu1vtﬂ Iﬂﬂﬂxullmﬂ'li‘lﬂ«! ummﬂmmmwﬂﬁuﬂﬁ'ume

v o

@

uaz Tnuaiiegluszormsdadygnaved Tnuadunig

Uy

Accident Node 1 e |

group_id =1

group_id =2

A

51 3.2 Medumsimirnalumsdadygy e unsves Inuauaangu

s

131171



18

1031 3.2 UEAAININAITHINIUUBY virtual timeslot  NRAIHAINAGUUB THUAATY

srozvIIngatnaIng laslnuaiinng1iaing (Accident Node) WM Y
LR %‘ ] = (Y] 1 P 9 [l & 3‘; 4':3’ Y

asea Ny lur1ana1 T Tae T sgiivunaminy n mvewatilylumsaavileass luniilvn=
d’ t g [ U . dl = [ =

5 (1090INIABINITAANBNTTNUVBINITFUAUTENIN group-id Nogaanu Taglu 1 slot T 9xWN3

] o 1 ] =1 o ) ° { 9

wananiiu 5 @ Tasauusnazidunanad 13815y AV node 11015 Broadeast tag Inuai 1

adlusyezmsdedyanafouved Inuafinagiiamg azlivunemunguininy group_id = 1 9571

q q q

al 1

t q ¥ 1 4 ' = VoA
msgquaaililumssenauazunszaedyniaae lusie 0 89 T/5 (@ums 3.1) Tugai 2 ves

g o

&

Stot w3019 «(1,1) uag «(1,2) Taoh r(x,y) A8N13 random A1TBABENBY 11T 0-T/5 Yo Tnua

. < 1 g P
1u group-id x tazlumsaangan y

a & Y

minlumaaisensuszBudedyanalinssudyanadugdiun nmsnszredyniuas

vg o
] £ 4
as

2 a ' 1A o & A 9 ' A d o 2 [ A
u%ggﬂﬂﬂlaﬂulll llﬂﬁ’lﬂl‘hj“ﬁmuﬂlu']mlﬂﬂu@u‘]L‘U’]N’H}u‘fluﬁﬁj\jna']u NAIETNINTTLTUEIET o U

4

! t ' = a1 3 o w w =3 ° toA o
a1l lurrwardiudi 3 ved Slot T uazInuaitoglu group id drduda lnegshanuruReiny

b4
yd

Qs 1 1 ~ (= o ] (] { 0 o t-73 Y
lﬁﬁﬁ]uﬂﬂ‘]f’N!’Jﬂ'lﬁ’Ju‘ﬂ 2-3 L!@'IL‘]J‘Hﬂ1§7]1§11!11&‘]f')\1l'3ﬁ1ﬁ'3uﬁ 4-5 auaal ﬂﬂutﬁﬂﬁﬂiﬂﬂﬁfﬂ'ﬁ

FUNUTEHINNGUAIY

¥ INOUES ”mumgmc% = Random(0, T/5) (3.1)

%’w & wgé

A o o Ly vq v ¢ . 1 &Y Yo
Fasivvaueil ldladsy Teninnmsadadyananfoudosia delvuaniei lasy

(7]

9
[ o

awnsnlFlunmsisumumussauiianNuaeanasiy HenaINLINTMTUATINNAIAUB

Vv s

o < 1 a 1 o 4 { o o
Slot 1#AuTvua AV Hunsteiiuanuiinziiui Tnuaidh lndvagtiamaez laSudyaw

1 L] Q

A a

A s dy g Yt ad 4” o J T 9 =
A UNUUFIVY LLN’J'I’J‘ﬁﬂ’li‘Lli]$L‘lJuﬂWSLWI.IL’Jﬁ’Iiﬂﬂﬂﬂﬂlﬂ\iiﬁuﬂﬂﬂuﬁ\‘iﬂlﬂﬂﬁ L!ﬁzuiﬂﬂ'lﬂ‘ﬂ

u

a = o [

a @ (Y @ o a a 2 16
wiRkmi Inuausnadiundq i loma lidudusduIdn difanseudugetiu uan luidluilyw

v
[ Qs L) =

Freaisumsumsilesnumssuiusesdaanausnailndaaaiinime

o g g Q 3 L)



19

15911913 Rebroadcast Packet ﬁ")ﬂﬁ Virtual Timeslot

1 : function ReceivePacket(source_node)

2
3:

n

~N N W

10:
11:
12:
13:
14:

15:

if source_node.group_id < self.group_id - 1 then
self.group_id = source_node.group_id + 1
end if
if source_node.group_id < self.group_id then
wait_time = random(0.0, T/5)
send_time = now + wait_time
while now < send_time do
if receive alert message from others then
return
end if
end while
BroadcastMessage()
end if

end function
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