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HIEU QUA CUA CAC GIAO THUC AODV, OSLR VA DSDV
TRONG MANG TUY BIEN GIAO THONG:
TRUONG HOP THU NGHIEM O THANH PHO HUE

Pham Trung Dtc*

Céng ty 6 phan Bén xe Hué, tp. Hué, Viét Nam

Tém tat. Trong thoi gian gan day, mang tuy bién giao thong (VANET) da duoc nhiéu nha
nghién cttu quan tam va trién khai thtt nghiém trong thuc t€. VANET duoc xem la mot trong
nhiing nén tang cho cac hé thong giao thong thong minh trong tuong lai, trong d6 van dé
dinh tuyén dwoc xem la mot trong nhitng van dé quan trong nhat khi nghién ctu trién khai
mang VANET. Tuy nhién, hdu nhu cac nghién cttu trong va ngoai nudc khi danh gia cac giao
thirc nay trén mang VANET diéu trién khai ¢ th nghiém trong moéi truong NS2. Trong thoi
gian gan day da c6 mot s6 danh gia trén phan mém NS3 véi cac tiéu chi khac biét nhu Goodput
va BSM PDR. Tuy nhién, cac danh gid nay hau nhw khong duoc dit vao cac diéu kién giao
théng thuce t€. Do d6, ching t6i tién hanh trién khai danh gia hiéu qua cta cic giao thic
AODV, OSLR va DSDV béng cach xay dung kich ban giao thong thuc t& & thanh phd Hué,
Viét Nam. Tir d6 dwa ra mo hinh trién khai thir nghiém pht hop trén phan mém md phong
NS3 va SUMO.

Tt khoa: mang tuy bién khong day, mo phong NS3, dinh tuyén trong VANET

Efficiency of AODV, OSLR and DSDV protocol in Vehicular
Ad-Hoc Network: test case of Hue city
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Abstract. In recent times, the Vehicular Ad-Hoc Network (VANET) has been interested by
numerous researchers and tested in practice. VANET is one of the foundations for future
intelligent transportation systems, in which the routing problem is one of the most important
issues when developing and deploying VANET. However, most of the work at home and
abroad evaluates these protocols on the VANET network, which is deployed in the test in the
NS2 environment. In recent times, there have been several evaluations of the NS3 software
with different criteria, such as Goodput and BSM PDR. Nevertheless, these assessments are
hardly put into actual traffic conditions. Therefore, this paper evaluates the effectiveness of
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AODYV, OSLR and DSDV protocols by building a real traffic scenario in Hue City, Vietnam.
On this basis, we proposed a suitable test deployment model with the simulation software
NS3 and SUMO.

Keywords: Vehicular Ad-Hoc Network, simulation NS3, routing vanet

1 Giéi thiéu

Mang tuy bién giao thong (Vehicular Ad-Hoc Networks, VANET) duoc tao ra va phat trién
trong mot vai ndm trd lai day ¢ nhiéu thanh phd 16n trén thé giéi. Mang VANET duoc b6 sung
thém cac thong tin vé tuyén duong, cadc phuong tién tham gia giao thong... va cho phép cac

phuong tién tham gia giao thong co thé giao tiép thong qua moi truong khong day [1, 2].

Mang VANET dwoc xem la mang con ctia mang MANET (Mobile Ad-Hoc Network), cé
thé thiét 1ap theo cach tw cht ma khong can bat ky co so ha ting nao duoc chuén bi truede [3]. Tuy
nhién, VANET khong hoan toan la mang dac biét. Chung c6 thé giao tiép véi co so ha tang duoc
goi la Bon vi bén duong (Road-side Unit, RSU). Nhitng RSU nay cung cdp quyén truy cap vao
internet hodc co so dit liéu cuc bo [4]. Trong VANET, cac phuong tién hoat dong nhu mot bg dinh
tuyén d€ giao tiép gitta chiing va st dung nhiéu cong nghé khong day tién tién nhu Dedicated
Short Range Communication (DSRC) [2, 5]. Cac DSRC nay danh riéng cho giao ti€p tir Phuong
tién véi Phuong tién (V2V), Giao tiép Phuong tién voi Co so ha tang (V2I) va Giao tiép Két hop
[6] (Fiinh 1).
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Hinh 1. Kién tric mang VANET
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Céc phan tiép theo ctia bai bao bao gom: phan 2 trinh bay cdc cong trinh nghién ctru lién
quan va so lugc vé cac giao thiic dinh tuyén trong mang VANET duoc sit dung; trong phan 3,
ching toi gidi thiéu vé mo hinh md phdong cua ching t6i trong NS3 va SUMO; phan 4 1a cdc danh

gia md phong va cudi cung la két luan & phan 5.

2 Cdc cong trinh nghién citu lién quan
21  Cac cong trinh lién quan

Viéc danh gia hiéu qua ctia cac giao thitc dinh truyén trong mang VANET & moi truong
NS2 da duoc nhiéu tac gia quan tdm nghién cttu. Tuy nhién, viéc danh gia hiéu qua cac giao thic
dinh tuyén ctia VANET trong NS3 duoc quan tam nhiéu hon trong thoi gian gay day, véi nhiing
tiéu chi danh gid khéc biét so v6i moi treong NS2. Sau day la mot s6 cac cong trinh tiéu biéu vé
danh gia hiéu qua giao thitc trong VANET trong NS3.

Chouhan va cs. [7] sit dung NS3 d¢€ trién khai dinh tuyén AODV, OLSR va DSDV trén cac
nat V2V, 121 va V2I. Sau d6, sit dung cac tham s6 nhu thong luong, PLR (ty 1é mat goi) va chi phi
g0i, lam cac tham s6 danh gia d€ so sanh céac giao thitc dinh tuyén nay. Két qua mo6 phong cho
thdy OLSR la ky thuét t6i wu cho md hinh ctia ho. Alamsyah va cs. [8] st dung cac giao thitc dinh
tuyén AODV, DSDV va OLSR tir mang dac biét d€ cai thién viéc theo doi sttc khoe bﬁ“mg cach st
dung NS3 d€ d6i mat véi van dé vé vung phu song va tinh di dong han ché€ déi véi cac diéu kién
tinh va di dong. Khi m6 phdng, cac tac gia so sanh hiéu suat cata AODV, DSDV va OLSR. Céc tac
gia chon ba hiéu suat d& danh gia 1a d6 tré, thong lwong va ty 1& phan phdi géi. Két qua cho thay
OLSR c6 hiéu suat t6t hon cho di dong va di dong c6 hon 50 nit ngoai trir d9 tré khi thong luong
tho va ty 1é phan phdi géi cua diéu kién di ddng OLSR hién thi t6t hon AODV. Trong diéu kién
tinh, AODV hién thi thong lwong t6t hon DSDV va OLSR, mdc du déi véi diéu kién di dong,
OLSR hién thi t5t hon AODV va DSDV, nhung trong mdt s6 trudng hop, do tré cia AODV hién
thi t6t hon cua DSDV va OLSR. Saban va cs. [9] danh gia hiéu qua ctia cac giao thic dinh tuyén
khac nhau trong mot kich ban xe da duwoc quan sat. Cac chi s6 do luong hiéu suat bao gom
Goodput va BSM PDR. AODV duong nhu 1a mét giao thire dinh tuyén tot cho cac phuong tién
c6 mat d¢ thap, nhung OLSR to ra hiéu qua trong kich ban mat d¢ cao.

Tuy nhién, cac nghién ctru nay cht yéu st dung cac dit liéu dwoc trich xuat tir NS3 va chua
thu thap dit liéu thuc té. Do d6, bai bao nay dwa ra mot mo hinh thu thap d liéu thuc té tai thanh
ph6 Hué va sit dung NS3 va SUMO d€ danh gia hiéu qua cua cac giao thic trong diéu kién giao
thong thuec t€ nay.
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2.2 CAc giao thirc dinh tuyén dwoc st dung

Khi cac phuong tién di chuyén véi van téc khac nhau va khéc nhau vi tri dich, cau trac lién
két cua VANET thuong xuyén thay d6i va cé tinh di dong cao. Lo trinh giao thitc duoc yéu cau
dé cung cap cac tuyén duong dén cac goéi mang thong tin dinh tuyén cting nhu dr liéu. Ching
toi da sir dung ba giao thitc dinh tuyén khac nhau DSDV, OLSR va AODV dé thuc hién md phong.

DSDV

DSDV (Destination-Sequenced Distance-Vector Routing) la giao thitc cht ¢ng dya trén
duya trén thuat toan Distance vector do Perkins va Bhagwat xay dung vao nam 1994 [10]. Giao
thitc nay duoc xay dung dua trén tiéu chi gitt nguyén su don gian ctia giai thuat Bellman-Ford va
loai bo van dé vong lap.

Truyén thong tin dinh tuyén: Thong tin dinh tuyén duoc gui quang ba (broadcast) toi tat ca
cac nut lan can lién ké nd. Thong tin cap nhat dugc phat dinh ky hodc ngay khi c6 cac thay déi
xay ra trong mang. D& tranh 1ap dinh tuyén, DSDV gan s8 thit tw chdn cho mdi duong. S8 thit tu
dugc gan theo nut dich, duoc giri di trong g6i tin cap nhap. S8 thit tw nay cho thay do méi ctia
mdi duong; dudng nao cé sd thir tw cao hon dwoc xem 1a tt hon [11].

A 1 B
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Hinh 2. T6-pd mang thay doi

S6 thi ty nay sé tdng 1én mot don vi khi mot nat phéat hién duwong di téi dich c6 lién két bi
hong khi né khéng nhan dwoc cap nhat dinh ky. Khi dy trong goi tin cap nhat ké tiép no6 gui di
sé quang ba duong téi dich nay c6 s8 chang bang v6 han (metric ~) va tang thi tw duong.

Khi mét nat nhan duoc thong tin méi vé mot tuyén duong, tuyén nay sé duoc chon néu
né co sd th ty 16n hon cac s6 tht tw khéc caa cung tuyén do trong bang dinh tuyén. Néu né ¢
cung s6 thi tw thi nd sé dwgc chon néu c6 sd metric t6t hon.

bé lam giam kich thude gdi tin cap nhap, DSDV st dung hai loai thong diép cap nhat la:

e Full dump: Cap nhat day du. Thong diép nay bao gom toan bo thong tin dinh tuyén ma

nut d6 biét dén thoi diém do.
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o Incremental dump: cap nhat bd sung. Goi thong diép nay chi bao gom cac thong tin vé
nhitng thay doi tir [an cap nhat day du gan nhat.

Hai loai thong diép cat nhat nay duoc luu vao hai bang khac nhau, mét bang dé€ chuyén
tiép cac goi tin day du, mot bang dé phat cac goi tin cdp nhat. Goi tin cdp nhat day du chi duoc
phét thuwong xuyén khi cdc nut thuong xuyén di chuyén. Khi mang it thay d6i, chu yéu chi gbi
tin cap nhat bd sung duoc gui di.

OLSR

OLSR (Optimized Link State Routing Protocol) la giao thitc cht tng dwa trén thuat toan
trang thai két n6i (Link state). Cac nat gui dinh ky ra toan mang thong diép “Hello” d€ trao doi
thong tin vé 1an can [11]. Thong tin nay bao gom IP ctia nut, s6 thit ty va danh sach cac thong tin
khoang cach ctia cac nut lan can. Sau khi cap nhat nhitng thong tin nay, nat xay dung lén bang
dinh tuyén ctia no va cé céi nhin tdng thé vé toan mang. Dua vao bang dinh tuyén nay, n6 co thé
tee tinh duwgc dwong di téi cac nat khac dua vao thuét toan tim duwong di ngén nhat. Khi mot nat
nhéan duwoc mot goi tin trung ldp voi cung s6 tht ty nd sé loai bo godi tin nay. Trong bang dinh
tuyén, nut luu trir thong tin dinh tuyén téi tat ca cac nat khéc trong mang. Nhitng thong tin nay

chi dwgc cap nhat khi:

¢ Khi ntt nhéan thay sy thay d6i trong quan hé 1an can (vi du, mat lién két dén nut lan

can).
e Tuyén duong tdi cac nut dich khac hét han (qua lau khong duoc cap nhap).

e Phat hién ra dwong di méi ngan hon dé téi dich.
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Hinh 3. Quy trinh chuyén tiép gdi tin khi st dung kip da diém - MPR
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Uu diém dau tién cua viée st dung kip da di€ém (MPR) la viéc giam thi€u cac thong diép
quang bé phat tran trong mang, giup cho bang thong duoc cai thién dang ké. Uu diém tiép theo
la giam dwoc kich thwedce ctia gdi tin “Hello” vi n6 chi luu trit cac thong tin lién quan téi cac nat

trong kip da diém cta no.

Hinh 4. OLSR ngén chdn vong lp bang viéc st dung MPR d€ chuyén phat géi tin

AODV

AODV (Ad-Hoc On-Demand Distance Vector) la giao thitc dua trén thuat toan vector
khoang cach [12]. AODV t&i thiéu hoa s6 ban tin quang ba can thiét bang cach tao ra cac tuyén
trén co so theo yéu cau ngugc lai véi viéc duy tri modt danh sach hoan chinh cac tuyén nhu thuat
toan DSDV.

Niit agusa m—. Nilt nguda ;
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Hinh 5. Qu4 trinh kham pha tuyén trong AODV
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Khi mdt ntt ngudn mudn goi mot ban tin dén mot ntt dich nao d6 va khong biét rang da
c6 mot tuyén dung dén dich d6, né phai khoi dau mot qua trinh khdam pha duwong truyén. N6
phat quang ba mot gdi yéu cau tuyén (RREQ) dén cac nut 1an can. Cac nut 1an can nay sau do sé
chuyén tiép goi yéu cau dén nat 1an can khac ctia chung. Qua trinh ¢ tiép tuc nhu vay cho dén
khi ¢6 mét nut trung gian nao d6 xac dinh dugc mot tuyén “da twoi” d€ dat dén dich. AODV st
dung s8 thit tu dich d&€ dam bao rang tat ca cac tuyén khong lgp va chiza hau hét thong tin cta
tuyén hién tai. Mi nut duy tri s8 thit ty ctia n6 cing véi mot ID quang ba. ID quang b4 téang 1én
mot khi nat khéi dau mot RREQ va cuing véi dia chi IP ctua nat, nd xac dinh duy nhat mot RREQ.
Cung voi s tht ty va ID quang bé, nut ngudn bao gom trong RREQ hau hét s6 tha tu hién tai
cuia dich ma n6 cd. Cac nat trung gian c6 thé tra 101 RREQ chi khi nao chiing ¢6 mot tuyén dén

dich ma s& thit tu dich twong ting 1én hon hodc bang s& thtt tu trong RREQ.

Trong sudt qua trinh chuyén tiép RREQ, cac nat trung gian ghi vao bang dinh tuyén ctia
ching dia chi cta cac nit 1an cén tir khi nhan duoc ban sao dau tién cua goi quang ba, theo do
thiét lap duwoc mot duong dan theo thoi gian. Néu cac ban sao cua cung mot RREQ dwgc nhan
sau d6 thi cac goi nay sé bi huy bo. Mot khi RREQ da dat dén dich hay mét nat trung gian voi
tuyén “du twoi”, nut dich (hodc ntt trung gian) dap ting lai bang cach phat don phuong mot goéi
dap ung tuyén (RREP) nguoc vé nut lan can ma tir d6 né thu dugc RREQ. Khi RREP dwgc dinh
tuyén nguoc theo duong dan, cac nut trén duwong dan d6 thiét 1ap cac thuc thé tuyén chuyén tiép
trong Bang dinh tuyén cta chi niit ma né nhan duwoc RREP. Céc thuc thé tuyén chuyén tiép nay
chi thi tuyén chuyén tié€p tich cyc. Cung véi mdi thuc thé tuyén 1la mot by dinh thoi tuyén cd
nhiém vu xo0d cac thyc thé néu né khong dwoc stv dung trong mot thoi han xac dinh. Do mot
RREP chuyén tiép trén duong dan duoc mdt RREQ thiét 1ap nén AODV chi hd tro viéc st dung
duong truyén doi xung.

Trong AODV, cac tuyén duoc duy tri diéu kién nhu sau: Néu mot nut ngudn chuyén dong,
né phai khoi dong lai giao thitc khdm pha tuyén d€ tim ra mot tuyén méi dén dich. Néu mot nat
trén tuyén chuyén dong, nut lan can luong 1én ctia né chu y dén chuyén déng do6 va truyén mot
ban tin “Khai bao sy cd duwong thong” (mot RREP khong xac dinh) dén modi nat 1an can tich cuc
ludng 1én d€ thong bao cho cac nut nay xoa phan tuyén d6. Cac nat nay thuc chat truyén mot
“Thong bao sy ¢d duong thong” dén cac nut lan can ludng 1én. Qua trinh ct tiép tuc nhu vay cho
dén khi dat dén nut nguon. Nat nguodn sau do6 c6 thé chon khoi dong lai mot qua trinh kham pha
tuyén cho dich d6 néu mot tuyén van can thiét [13].

Ngoai ra, giao thirc nay st dung ban tin HELLO duwoc mét nut phat quang ba dinh ky dé
thong bao cho tét ca cac nit khac vé nhitng nat lan can ctia nd. Cac ban tin HELLO c6 thé duoc
stt dung d€ duy tri kha ndng két ndi cuc bd ctia mot nat. Tuy nhién, viéc st dung ban tin HELLO

la khong can thiét. Cac nat le“/mg nghe viéc truyén lai géi dit liéu d€ dam bao réng van dat dén
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ching ké tiép. Néu khong nghe duoc viéc truyén lai nhuw thé, nit ¢d thé st dung mot trong s6 ky
thuat, ké ca viéc tiép nhan ban tin HELLO. Céac ban tin HELLO c¢¢6 thé liét ké cac nat khac ma tir

d6 nat di dong da nghe tin bao, do d6 tao ra kha nang lién két 16n hon cho mang.

3 Mo hinh m6 phdng va tiéu chi danh gia
31 Mo hinh mé phéng

Dé m6 phong cho VANET, chung t6i thiét ké€ mo hinh di dong. Ching t6i sit dung phan
mém SUMO duoc tich hop trén phan mém m6 phong NS3 [13] qua géi ho trg dé tao ra cac kich
ban di chuyén cho phuong tién giao thong trong mot khu vuc giao thong thuc t€ ¢d tén goi
osmWebWizard.py. OSM cung cap cac dit liéu dia ly do nguoi dung tai 1én. M6 hinh thuc hién

qua cac budc sau:

Budc 1: Trong NS3, tich hop phan mém SUMO sit dung géi osmWebWizard.py nham md
phong ban d6 dit liéu cac tuyén giao thong ciia mot khu vuc thuc tai tp. Hué€ duwoc trich xudt qua
trang Web Traffic cuc by (Hinh 6). Chon khu vue, thoi gian, s6 lugng phuwong tién can mo phong,

download vé file *.sumo.cfg d€ cd thé chay duwgc mo phong trén phan mém SUMO.

Budc 2: Div liéu dau ra trén duoc chuyén doi 18y di liéu cac tuyén duong, tao kich ban di

chuyén ctia phuwong tién trong ban d6 duoc luu vao file *.xml.

Budc 3: Goi python traceExporter duoc st dung d€ trich xuét ra kich ban di chuyén cua

phuong tién luu vao file *.tcl.

c D d/index.html so% 7 ® =

‘‘‘‘‘

———

,
- S YA
- - 1 i

Hinh 6. Lya chon trich xudt vi tri ban d6 thuc & tp. Hué thong qua Web Traffic
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Chi tiét cac budc duoc trinh bay trén Hinh 7.

<§JS' oumns-,,

|
[}
g

Hinh 7. Cac budc tién hanh md phong mang VANET trong NS3

3.2 Cactiéu chi danh gia
Hiéu suét dinh tuyén cua cac giao thirc khac nhau duoc danh gia qua luu lwong trung binh
tot, chi phi l6p MAC/PHY va ty 1é phan phéi goi tin an toan co ban (BSM-PDR).

Luu lwgng (Goodput) trung binh: dugc xem 1a mét tham s§ danh giad qua thong luong
trong VANET khi n6 chi xem xét dit liéu hitu ich ¢ dang cac thong diép an toan co ban. N6 duoc
tinh bang ty 1& kich thwedc file thong tin theo thoi gian can thiét dé di chuyén. N6 dwoc coi nhu la
thong luong ctia 16p tng dung. Luu luong c6 thé dugc dwoc do bang bit trén giay (bps), kilo byte
trén giay (kbps) hodc megabyte trén giday (Mbps) [14, 15].

MAC/PHY overhead: Trong bai bao nay, chung t6i da st dung cac thong bao an toan co
ban (BSM) duwoc phat séng mdi gidy. BSM 1a mot tng dung duoc st dung trong cac mang dac
biét danh cho xe ¢ d€ chia sé thong tin hitu ich. Cac giao thitc dinh tuyén tao ra cac goi dinh
tuyén dé biét thong tin lién quan dén cdp nhat tuyén duong trong mang. Nhitng goi tin nay
khéng chita bat ky thong tin nao lién quan dén tng dung. Bang thong mang dwoc ca hai loai goi
(dinh tuyén va ting dung) chia sé. Do d¢6, cac goi dinh tuyén duoc goi la cac overhead trong mang
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va nhitng gdi nay nén it hon dé€ giao thirc dinh tuyén cd hiéu sudt tdt hon [15]. MAC/PHY

overhead duoc tinh theo cong thizc:

Lép MAC/PHY overhead = (tdng s6 byte vat ly — tong s6 byte tiing dung)/tong sd byte vat
1y [14]

Ty 1¢ phan phéi goi tin an toan co ban (BSM-PDR): trong mdi gidy, mdi ntit phat 10 BSM.
Ty 1é phan phdi goi tong thé cho titng BSM dugc tinh cho toan b thoi gian mé phong. Nguoi
quan sat thdy rang PDR cao cung cdp thong tin lién lac dang tin cay hon trong mang. Ty 1é phan

phdi goi tin an toan co ban dwoc tinh theo cong thire:

BSM-PDR = G6i BSM da nhan/Géi BSM da truyén [14, 15]

4 Mo phong va phan tich két qua

Dé€ phan tich hiéu suét cta cac giao thitc dinh tuyén trong Mang ludi ddc biét danh cho xe
c6, chting tdi st dung mot kich ban vé duong cao tdc thang 200 x 2000 m. Céc thi nghiém dwoc
thuee hién c6 can nhac dén mat d6 thap cling nhu cao ctia xe véi su thay ddi van tSc cta xe. Cac
cac giao thize dinh tuyén duoc st dung 1a AODV, DSDV va OLSR. Ung dung Thong béo An toan
Co ban duoc stt dung cho phat 10 thong diép 200 byte tir mdi nut mdi gidy voi téc dd 6 Mbps.
Bang 1 trinh bay cac tham s mo phong st dung trong NS3.

Bang 1. Chi tiét tham s thuc hién m6 phong duoc trich xuét trong NS3

Tén tham s6 Gia tri thiét 1ap trong NS3
Giao thttc stt dung AODV, DSDV, OLSR
S0 luong phuong tién 151
Ngubn/dich Ngau nhién
Toc do cac nat 20 K/m
Giao thite MAC 802.11
Tong thoi gian md phong 30s
Khu viee mo6 phong 200 x 2000 m

a. Ddnh gid ti 1¢ phdn phdi goi tin an todn co ban BSM-PDR

St dung 151 phuong tién tao béng phan mém SUMO trén Hinh 8, bao gom 0 td, xe buyt,
tau hoa va thuyén tuong tng véi tham s6 mo6 phong da néu ¢ Bang 1.
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Hinh 8. Trich xudt hinh anh mo6 ta 6 t6, xe buyt, tau hoa va thuyén di chuyén tai Hué trong SUMO

Hinh 9 trinh bay két qua ti 1é phan phdi géi tin BSM-PDR. C6 thé thdy rang PDR cho tat ca
10 goi tin an toan co ban cho ba giao thitc dinh tuyén duoc st dung la rat gan. AODV dat duoc
PDR cao nhét cho ca 10 g6i tin va OLSR ¢6 PDR trung binh thdp nhét. Trong khi DSDV cho ti 1&
phan phéi goi tin ndm ¢ gitta hai giao thitc AODV va OLSR. Diéu nay phti hop véi tham s6 mo
phong va két qua trinh bay trong [15], minh chiing tinh chinh xac cia qua trinh mé phong.

=BSM_PDR1
0.9
= BSM_PDR2
0.8
BSM_PDR3
0.7
BSM_PDR4
06
= BSM_PDRS
0s
= BSM_PDR6
0.4
= BSM_PDR7
03
= BSM_PDRS
- 0.2
= BSM_PDRO
=BSM_PDR10
OLSR AODV DSDV
BSM_PDR1 0.993779 0.994557 0.993002
BSM_PDR2 0.967675 0969333 0.966846
BSM_PDR3 0621121 0.62233 0622531
BSM_PDR4 0.429787 0.430623 0.430763
BSM_PDRS 0.303765 0304356 0304455
BSM_PDR6 0.207444 0.207848 0207915
BSM_PDR7 0.157205 0157511 0.157562
BSM_PDRS 0.157205 0157511 0.157562
BSM_PDR9 0.157205 0157511 0.157562
BSM_PDR10 0.157205 0157511 0.157562

Hinh 9. Ti 1é phan phdi gdi tin ctia ba giao thitc OLSR, ADOV va DSDV
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b. Dinh gid thong luong qua luu luong trung binh tot (ing dung) va MAC/PHY overhead
(dinh tuyén)

Khi két hop nhiéu loai phuwong tién giao thong hon hop tai thi nghiém tp. Hué, giao thiic
AODV cho ti 1& sit dung théng luong tot nhat béi vi luu luong trung binh t6t cao hon gan gap
do6i so vdi giao DSDV va OLSR (Hinh 10).

GOOD PUT

2
18
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0
OLSR AODV DSDV

Good Put 0.904232 1.91083 0.955415
Hinh 10. Ti 1é luu lwong trung binh (Good Put) nhan dwgc tir cac giao thirc dinh tuyén

Tuy nhién, bang thong 16p dinh tuyén cia AODV con cao so voi giao thie dinh tuyén sw
dung it tai nguyén tinh todn nhat 1a DSDV. Cu thé, hon 28% van la chi phi can tra khi st dung
kiém nghiém tai giao thong khu vuc trich xudt, OLSR cao hon 14,9% so véi DSDV (Hinh 11).

MAC PHY OVERHEAD

OLSR AODV DSDV
Mac Phy Overhead 0.305448 0.362702 0.259747

Hinh 11. Chi phi bang théng st dung tinh toan dinh tuyén 16p MAC/PHY cac giao thitc
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5 Kétluan

Trong bai bdo nay, ching toi da so sanh hiéu suat cta ba giao thirc dinh tuyén AODV,
OLSR va DSDV trong cac kich ban VANET. Trong 10 goéi tin an toan co ban dwgc st dung dé
phat thong tin quan trong gitta cac phwong tién, leu luong trung binh, MAC/PHY overhead va
ty 1é phan phéi goi an toan co ban la cac tham sd dugc st dung dé danh gia hiéu suat. D€ c6 duoc
két qua giao thitc AODV cho thong lugng luu lwong tot hon gap doéi hai giao thize DSDV va OLSR
khi méat d6 phuong tién di chuyén tai khu vuec trich xuét tai tp. Hué la 151, nhung DSDV cung
cap thong luong dinh tuyén t6t hon OLSR va AODV. Cudi cung, c6 thé két luan tir bai bao nay
rf?mg véi kich ban phuong tién tai khu vuc trich xudt AODV va DSDV sé c6 1¢i cho lan luong
bang thong st dung tinh toan cho ting dung va dinh tuyén tai Tp. Hué€.
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