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TOM TAT

Mang tuy bién xe cd (VANET) duoc bat ngudn tir mang tuy bién di dong
(MANET) gan day da thu hut sy quan tdm cua cdng dong nghién cttu. Muc dich
cua mang VANET la cung cdp mot moi truong giao thong an toan cho ngwoi lai xe.
Tuy nhién, thach thiic cia mang VANET la lam thé nao trién khai duoc nhitng tng
dung an toan duong bd duoc hoat dong nham giam xdc sudt tai nan giao thong
trén duong. Bén canh d6, can nghién ctru giao thiic st dung phtt hop nham han
ché& @ tré khi truyén tin va dinh tuyén cac géi tin hiéu qua. Do d6, viéc md phong
va phan tich hiéu sudt cho ting dung nay rat quan trong. Trong bai bao nay, ching
toi da so sanh va danh gia hiéu sudt cua 3 giao thitc AODV, DSDV va OLSR trong
mot kich ban ting dung an toan bang cach st dung hé md phong NS-3. Két qua md
phong cho thdy giao thitc DSDV thich ting véi yéu cau cua tng dung an toan,
trong khi cac giao thitc OLSR va AODV chua dat yéu cau nhe mong doi.

Tw khéa: dinh tuyén VANET, mang tuy bién khong day, NS3, ting dung an toan.

1. GIOI THIEU

Mang tuy bién cho xe ¢ (VANET) la mdt mang con ¢ thé thiét 1ap theo cach tw
chtt ma khong can bat ky co s¢ ha tang nao duoc chuan bi tredc ciia mang tuy bién di
dong (MANET). Ching duoc thiét ké d€ lién lac gitra cac phwong tién (V2V) hodc gitra
cac phuong tién va co so ha tang duong bo (V2I). VANET da thu hut duoc sy quan
tam 16n cta cac nganh cong nghiép san xudt xe hoi, cac hoc vién va cac co quan chinh
pht. Ching c6 thé cung cap rat nhiéu ting dung da dang cho tat ca cac linh vuc trong
cudc song hang ngay trén duong cua ching ta. Cac ting dung nay ndi chung cé thé
dwoc nhém thanh 2 loai chinh: tng dung an toan va tng dung tién nghi (khong an
toan) [1]. Giao tiép gitta cac 6 t6 khong can ¢d dinh co so ha tang mo ra cac kha nang
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va tng dung mdi cho cdng dong nghién ctru. Cac nghién cttu va duy an méi duoc xuat
hién tir cac cach thuc hién nay vi d6 c6 thé duoc coi la phan co ban dé€ cai thién an toan
duong bd, dé tang sy thodi méi nguoi di duong va giam tac nghén. Do d6, trong Hé
thong giao thong thong minh (ITS), VANET 1a mot cong nghé day tiém ndng. Cu thé,
trong danh gia giao thirc dinh tuyén ctia tng dung an toan, mot trong s6 cac khia canh
quan trong can xem xét la mo hinh di dong gia lap kich ban thé€ gidi thuc cta cac ting
dung an toan. Tinh di déng cac mo hinh nhw md hinh thi nghiém tai thanh phd Huég,
o6 gidi han vé khu vuc trich xudt trong biéu d6 hodc mot mo hinh thi diém khac tham
chiéu khu vire ngdu nhién chéc chan chua tdng quét trong viéc md phong tmg dung an
toan chung. Boi vi tri va t6c d6 ctia xe trong nhitng kich ban tng dung an toan nay la
cu thé va duy nhat [2], [3].

RSU Control
Unit

Hinh 1. Kién truc mang VANET [4]

Céc dong gop chinh caa bai bao gom:

- So sanh va phan tich két qua cai dit vdi treong hop thay doi mat do va
phuong tién giao thong cu thé & Thanh phd Hué, biang cach st dung phan mém SUMO
va hé mo phong NS-3 vdi cac giao thitc AODV, OLSR va DSDV duwa trén cac tiéu chi
danh gia an toan nhu thong Iwong (throughput), chi phi (overhead) 16p MAC/PHY va
ti 1& phan phdi/truyén goi tin thanh cong (packet delivery rate - PDR).

- Chi ra anh hudng khi trién khai cac ting dung an toan ctia cac giao thirc dinh
tuyén khac nhau trong hé thong truyén thong VANET qua d6 tré dau cudi va do tré sai
1éch, véi 2 loai giao thitc dinh tuyén chu dong va phan tng duoc xem xét va danh gia
hiéu sudt duoc thuc hién ctia hé thong VANET trong cac tinh huéng thay do6i phuwong
tién khac nhau.
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No6i dung tiép theo cua bai bao gom: phan 2 tdm luogc vé 3 giao thitc AODV,
OLSR va DSDV va danh gia lién quan vé tng dung an toan; phan 3 giéi thiéu vé mo
hinh m6 va tiéu chi danh gia; phan 4 la cac danh gia va phan tich két qua mo6 phong.
Cudi cung 1a phan két luan dwgc trinh bay ¢ phan 5.

2. CAC GIAO THU'C PINH TUYEN PUQC SU DUNG VA UNG DUNG AN TOAN
2.1. Céc giao thitc dinh tuyén st dung

Trong lwa chon cac giao thiic dinh tuyén dé€ danh gia hiéu suat, bai bao chon
nhitng loai giao thitc dinh tuyén phd bién nhat, gom: AODV, DSDV va OLSR. Nhiing
giao thirc nay déu duoc t6i wu hoa cho mang MANET nhung ciing dugc st dung cho
VANET trong nhiéu truong hop. Vé co ch€ cap nhat thong tin dinh tuyén co ban, giao
thitc dinh tuyén duwoc phan chia thanh 2 loai chinh: phan ting (theo yéu cau) hodc chu
dong (qua bang diéu khién). DSDV va OLSR la cac vi du ttr loai dinh tuyén chu déng.
Trong khi giao thitc AODV dai dién cho kiéu phan tng. Pay la cac giao thitc dinh
tuyén duoc st dung chu yéu trong VANET [5].

Bang 1. So sanh dac diém cac giao thic [6]

Thu¢c tinh giao thic OLSR AODV DSDV
Puoc phan phoi Co Co Co
Lién két mot chiéu Co Khoéng Khoéng
Hd tro Multicast Co Co Khoéng
Phat song dinh ky Co Co Co
Céc tuyén Multicast Co Khong Khong
Hb trg QoS Co Khong Khong
Tuyén duong duoc duy tri Bang dinh tuyén Theo yéu cau Bang dinh tuyén
Phan ting Khong Co Khong
2.1.1. AODV

Trong qua trinh kham pha tuyén duwong caa AODV (Ad Hoc On-Demand
Distance Vector), mdt nat ngudn thiét 1ap mot dinh tuyén dén dich bang cach gui yéu
cau dinh tuyén (RREQ) goi tin. Cac nut trung gian chuyén ti€p godi tin dén cac nut khac
cho dén khi tim thdy mot tuyén duwong hoat ddng hodc s chang di t6i da dén dich. Khi
mot tuyén duong dang hoat dong da duoc biét, cac nut trung gian sé truyén goi tra 10i
dinh tuyén (RREP) quay lai nit ngudn. Cudi cing, niit ngudn sé mo dinh tuyén sau khi
nhan duoc goi RREP. Viéc str dung s6 tht ty dich (DesSeqNum) dé tim tuyén duong
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mdi nhét dén dich trong AODV la mét diém chinh khac biét so véi giao thirc khac. Néu
DesSeqNum cua goi hién tai nhan duoc 16n hon géi cudi cung dugc luu triv
DesSeqNum, sau d6 ntt sé cap nhat duong dan dich. Tuy nhién, cic ntit trung gian cé
thé dan dén cac tuyén khong nhat quan néu sd thit tu ngudn cii va sd trung gian cac
ntt c6 chudi dich cao hon nhung khong phai s6 méi nhat, do d6 c6 cac chi muc cii [2],
[5]-

2.1.2. OLSR

OLSR (Optimized Link State Routing Protocol) sit dung mot ky thuat duoc goi
1a chuyén tiép da diém nham t&i vu hoa thong diép tran ngap. Mdi ntt xay dung va
duy tri tap hop nhitng nut 1an can cd thé dat dugc trong 1 va 2 chang dinh ky. Thuéat
toan danh riéng cho viéc giam thiéu diém chuyén ti€p (MPR) hoat dong can thiét dé
bao gom tat ca cac nut 2 chang lan can. OLSR ¢6 lgi thé la mot giao thiee chu dong, cac
tuyén duong dén tat ca cac diém dén dwoc biét dén va duy tri trwede khi st dung. Tuy
nhién, né ¢6 mot nhuwoc diém la cac nut trong VANET thuong di chuyén rat nhanh,
tinh toan nat t6i wu c6 thé 1a khong thé doi voi hau hét cac truong hop [2], [5].

2.1.3. DSDV

DSDV (Destination-Sequenced Distance-Vector Routing) ¢ thé giai quyét van
dé vong lap dinh tuyén mot cach hiéu qua va dp dung thuat toan Bellman-Ford.
Nhung né c6 mot diém yéu rang né can cip nhat bang dinh tuyén thuong xuyén, vi
vay can nhiéu nang leong hon va bang thong hoat dong hon [2], [5].

2.2. Ung dung an toan

Cac ung dung an toan c6 thé duoc trich xudt tir stcc manh cua mang VANET
bao gom: (i) ing dung an toan giao thong tich cuc [2], [6], [7], (ii) tng dung quan ly
giao thong hiéu qua [3], [4], va (iii) tng dung thong tin giai tri [1], [10].

Trong [2], cac ting dung an toan duwong b tich cuc cht yéu duoc st dung dé
giam nguy co tai nan giao thong va tinh mang cta nguoi 1ai xe, hanh khach ctia cac
phuong tién. Néu thong tin veé vi tri xe, vi tri giao 19, tiéu dé khoang cach va van toc da
biét d6i voi phuwong tién khac bat chap tam nhin cua nguoi lai xe, nd c6 thé giam dang
ké s6 vu tai nan duong bd. Cac va cham giao nhau, dau, dudi xe va xe 0 t6 chiém mot
ty 1é dang ké trén khap thé giéi. Néu mot nguoi 1ai xe da dwoc dua ra canh bao nira
gidy trudc thoi diém tai nan, hon mot nira s6 vu tai nan sé khong xay ra. Do d6, viéc
dua thong tin vé vy va cham nhanh hon sé mang lai hiéu qua tot trong viéc giam xac
suat tai nan.

Trong [6] chi dinh cac ing dung bao mat hién dang duoc phat trién dé tang
cuedng su an toan ctia nguoi l4i xe va hanh khach trén duong bang cach thong bao cac
tinh huéng nguy hiém. Nhitng ting dung nay thuong tap trung vao viéc cung cap di
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liéu, c¢6 dinh ky hay khoéng, diéu nay cho phép tinh trang ctua con duong va cac
phuong tién xung quanh. Mot dit liéu phan phéi goéi tin thanh cong chuyén tit phuong
tién sang phuong tién va phuong tién dén co so ha tang c§ dinh cling c6 thé bi anh
hudng boi viéc chon giao thitc dinh tuyén phtt hop dé hd trg tim ra con duong t6t nhat
tr mdy chti dén muc tiéu bang cach dam bao dit liéu an toan truyén ma khong bi hong.
Hon nita, phuwong tién va cac don vi bén duong (RSU) c6 thé trao doi thong tin dé€ xac
dinh céc vi tri nguy hiém trén cc con duong. Cu thé, nhu mdt mau canh bao va cham
phia trieéc ndm trong tinh hudng khi mot 6 t6 dang vt mot 6 t6 chdm hon ma khong
biét c6 mot chi€c xe khac ¢ phia bén kia dwong nhu giai thich trong Hinh 2. Vi du
trong Hinh 2, chiéc 6 t& cudi lan nhiéu 6 to 8 géng vuot 6 to phia tredc minh ma
khong biét c6 6 to dén tir phia d6i dién ctia duong. Chiéc xe k€ cudi nhu xe trung gian
sé 3 gang thong béo cho xe cudi ding viéc vuot lai vi cé thé xdy ra va cham trong
treong hop nay. Hiéu suét ctia cac giao thirc dinh tuyén ciing sé dwoc so sanh va dwoc
danh gia cho kich ban nay.

Hinh 2. Vi du vé canh bao ting dung an toan duong b [2]

Nhom tac gia trong [7] da kiém tra tac dong cua md hinh di dong IDM-IM va
IDM-LC déi véi 3 giao thite AODV, DSDV va OLSR tai thanh phd Dhaka. St dung
chuong trinh dai ly phat séng dinh ky (PBC) d€ truyén thong diép gitta cdc phuong
tién trong cac treong hop khan cdp hoac gitup tranh va cham dé€ dam bao an toan va
phuong tién lién lac. Cac két qua mo6 phong khuyén nghi nhiéu méi quan tim nhuw ty 1é
rét gdi thap, do tré, d6 chap chon, chi phi dinh tuyén ... la can thiét d€ do luwong trudc
khi phat trién cac tng dung an toan.

Trong [3], mot lwoc d6 phat hién thong bao sai dya trén mo hinh luoéng luu
luong da dugc dé xuat va thir nghiém. M6 hinh dé xuét chiing minh hiéu qua cia md
hinh lu6éng luu luong dé€ xac dinh xem d liéu thong bao khan cdp la khong cé that
dua trén quan sat dit liéu thu thap tir cac phuong tién di chuyén. St dung mot mo
hinh ludng giao thong, hanh vi ctia phuong tién giao thong va gia tri cua cac thong sd
giao thong trong cac tinh hudng giao thong di chuyén hodac khi bi tai nan cé thé duoc
wdc tinh chinh xac va mo hinh luu lwong truy cap thuec té 6 thé dugc suy ra chinh xac
thong bao. N6 chiing minh tinh kha thi trong viéc ap dung md hinh ludng luu luwong
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phat hién théng bao sai, mot van dé an toan can quan tdm trong VANET, ma khong
can bat ky co so ha tang duwoc trién khai trude.

Truyén thong gitta cac phuwong tién (V2V) thuong tap trung vao viéc cai thién
an toan giao théng. Con giao tiép gitta phuong tién va co so ha tang (V2I) cho phép
nguoi dung truy cap Internet va hudong 1oi tir cac tng dung di kem. Sy két hop ctia ca
V2V va V2I, duoc goi la giao ti€p V2X, c6 thé gia tang loi ich hon ntta, tit d6 bién hé
thong giao thong thong minh (ITS) thanh hién thwe. Trong [4], da gidi thiéu mot kién
triic méi V2X-d, duoc thiét ké' dac biét d€ wdc tinh mat do giao thong trén duong gitup
cai thién do chinh xac va vung phu soéng cua dit liéu duoc thu thap, dong thoi tang
cuwong d6 manh mé va kha ning chiu 16i cia phuong phap tiép can tong thé nham
giam tac nghén giao thong hiéu qua.

Trong [1], mot giao thirc nhan biét QoE dé truyén video qua VANET duoc goi
la GeoQoE-Vanet da duoc xudt d¢ nham tng dung nhiéu ting dung an toan va giai tri
trong VANET. Trong giao thitc nay duwoc xudt dé, cdc phuong tién truyén thong phai
c6 chat luong dé€ bao dam QoE cua nguoi dung cudi. Quyét dinh lwa chon phuong tién
tiép theo trong GeoQoE-Vanet dua trén vi tri, hwdng, toc do, thoi gian hét lién két han
ch€, ty 1€ mat goi, do tré va tdc do chap chon.

Nhém tac gia trong [10] cho rang video phat truc tuyén 1a mot nhiém vu khé
khan can dat duoc trong ting dung an toan khac cia VANET. D€ phat truc tuyén video
chat luong tot trong VANET can dung AODV, kiém nghiém thuc hién moé phong b.:?mg
cach st dung 2 tinh hudng la don gian va phtc tap. Cach don gian, chi git lai cac ntt
di déng va so sanh két qua hiéu sudt cia AODV va DSR. Trong kich ban phtc tap, sé
thém RSU dé€ c6 két qua toan dién hon. Ca 2 tinh hudéng déu cho thay hiéu suat AODV
tot hon nhiéu so v6i DSR.

Tuy da c6 nhiéu hudng nghién cttu tng dung an toan va cach ap dung khac
nhau trong VANET nhu trinh bay nhung van chua c6 hudng nghién ctru cu thé chi ra
nhitng tham s nao can thiét va vai tro ctia né anh hudng dén cac giao thitc dinh tuyén
phd bién nham danh gid nhitng tng dung an toan giao thong tich cuc khi duoc trién
khai.

3. MO HINH MO PHONG VA TIEU CHI PANH GIA
3.1 M6 hinh m6 phéng

Bai bdo nay xay dung mot kich ban mo6 phong ting dung an toan vdi tinh trang
giao thong tai truc duong An Duong Vuong, Phuong An Dong, Thanh phd Hué, day
1a khu vuiee ¢6 luu luong xe luu thong kha lon nhu thé hién trong Hinh 3. Hé diéu hanh
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Ubuntu 11 duoc st dung véi cung v6i hé md phong NS-3 [11] va phan mém SUMO, 3
giao thitc dwoc st dung la AODV, DSDV va OLSR.
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Hinh 3. Mb ta giao thong khu vuc dwoc trich xuat gom hon hop 6 t, xe méy
3.2. Cac tiéu chi danh gia mitc 49 an toan

Cac giao thtec OLSR, AODV va DSDV duoc phan tich boi phan mém mo phong
NS3. Gom ¢6 5 tham s6 d€ danh gia muirc 4o iing dung an toan: ti 1é phan phéi goi tin
(PDR), thong lwong (Throughtput), chi phi dinh tuyén (Mac/phy overhead), do tré dau
cudi (end-to-end delay) va do tré sai léch (jitter delay) duwoc tham chiéu trong [2], [7],
[9].

Hiéu sudt dinh tuyén cua cac giao thirc dugc danh gia chu yéu thong qua cac
tiéu chi nhu: thong luwong, chi phi 16p MAC/PHY va ti 1é phan phdi goi tin.

Ti 1é phan phdi goi tin (PDR): 1a ti 1é cta tdng s6 bit dit liéu nhan duoc trén
tong so bit dir liéu dwoc giri tir ngudn dén dich.
_ PacketsReceived (1)
PacketsTransmitted
Thong lwgng (Throughput): thé hién tong so byte duoc truyén thanh cong qua
mang. Giao thitc dinh tuyén can i da hda thong lwong mang vi diéu nay sé phan anh
c6 nhiéu d liéu duoc dinh tuyén thanh cong qua mang.

Throughput= NumbeOfI?ecewt_edPa_ckets x PacketSize (2)
TotalSimulationTime

Chi phi (MAC/PHY overhead): cac giao thirc dinh tuyén tao ra cac géi dinh
tuyén d€ cap nhat tuyén trong mang. Cac gdi nay khong chita thong tin lién quan dén
tng dung, nén bang thong mang phai duoc chia sé boi ca hai loai goi (dinh tuyén va
tng dung). Do do, cac gdi dinh tuyén dugc goi la chi phi (overhead) trong mang. Cac
goi nay cang it thi giao thitc dinh tuyén cang c6 hiéu suat tot hon.
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totalPhyBytes — total AppBytes (3)
totalPhyBytes

Overhead=

D6 tré dau cudi (E2E delay, D;): do tré 1a thoi gian trung binh can dé mang di
chuyén. D6 la thoi gian sau khi gdi duoc tao ¢ nat gii trede khi né dwoc nhan ¢ dich.
Mtec trung binh cua E2E thdp nhat cho biét hiéu sudt dinh tuyén cta giao thirc tot nhat.

_ téng thoi gian tiép nhan géi dén — t6ng thoi gian géi nhan
D; = 4)

tong sd goi da nhan

Po tré sai léch (jitter delay, J;): jitter dwoc coi la mot thudc do quan trong
trong nhiéu ting dung VANET. N6 dwoc dinh nghia 1a trung binh ctia bién thién do tré
gitra hai gdi lién tiép nhan duoc tai dich. B tré jitter dwoc xac dinh béi cong thirc 5. Do
tré sai léch cang nhé thi viéc ting dung an toan cang dat hiéu qua cao.

Ji = Diy1 — Dy )

- S e . pa— 2
Lo O © O 0 ©® © O Lo O
khongjitter

A P S A e
© o) O © © o
Jitter

Hinh 4. M6 ta vi du vé do tré sai léch (jitter delay) trong VANET

4. PHAN TiCH KET QUA

D€ phan tich hiéu suét cua cac giao thirc dinh tuyén trong Mang ludi ddc biét
danh cho xe ¢, mot kich ban vé duong giao thong 200 x 2000m dwgc st dung tai khu
viee m6 phong nhw Hinh 3. Cac thi nghiém dwoc thiec hién c6 can nhic dén sy thay doi
loai hinh phuong tién sit dung trong mat do cao véi su thay doi toc do caa xe. Cac giao
thirc dinh tuyén duoc st dung la AODV, DSDV va OLSR. Ung dung thong bao an toan
co ban dwoc st dung cho phat 10 thong diép 200 byte tlr mdi nit mdi gidy véi tdc do
6Mbps. Bang 2 cho thay cac tham s6 md phong st dung trong NS-3 [11]. St dung sO
luong phuong tién trich xudt twong dong trong nhiing nghién ctru gan day d€ so sanh,
kiém nghiém va danh gia [8].

Bang 2. Chi tiét tham s6 thuc hién m6 phong dwgc trich xudt trong NS3

Tén tham s& Gia tri thiét 13p trong NS3
Giao thttc st dung AODYV, DSDV, OLSR
S6 luong phuong tién 312,415, 518
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Ngu6n/dich Ngau nhién
Tdc d6 cac nat 20 K/m
Giao thitc MAC 802.11
Tong thoi gian m6 phong 60s
Khu vizc mo6 phong 200m*2000m

4.1. Danh gia ti 1é phan phdi goi tin thanh cong (PDR)

St dung hon hop phuong tién 6 t6 thay doi mat do tao boi phan mém SUMO
trong Hinh 5 bao gom hon hop 6 t6 tang dan twong tng véi tham s6 mo phong da néu
tai Bang 2.
el s L s

1

S = /4

Hinh 5. Trich xuat hinh anh mé t& hon hop 6 t6 di chuyén tai Hué trong SUMO

Mat d6 phuong tién cao, lam gia tang kha nang giao tiép va mwon duong gitra
cac phuong tién, nén cd nhiéu lya chon trong viéc thiét 1ap cac tuyén duong, tir d6 lam
tang ti 1é phan phoi gdi tin thanh cong khi st dung giao thirc dinh tuyén phtt hop.

Khi mat d6 thay d6i cao dan (g6m hon hop 6 t6) Hinh 6a, 6¢ va 6d minh chting
duoc giao thitc DSDV t0 ra hiéu qua nhat (hon trung binh Tan luot 0,25%, 0.03% va
0,13% so vdi 2 giao thitc OLSR va AODV 6 mat do 312, 415 va 418 phuong tién) do
giao thirc nay luon duy tri bang dinh tuyén ngay ca khi tuyén dwong chuwa duoc thiét
lap, nén viéc dinh tuyén toé ra hiéu qua khi khong can yéu cau bang thong cho qua
trinh thiét 1ap dinh tuyén va duong truyén.
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Ti 16 phén phéi géi tin

Ti1& phan phéi goi tin

09
08
0.7
0.6
0.5
04
03
0.2
01

OLSR
AODV
DSDV

09
0.8
0.7
o 0.6
0.5
@ 04
0.3

n phoigoi tin

p

@

0.1

mOLSR
= AODV
& DSDV

0.9
0.8
0.7
0.6
0.5
0.4
03
0.2
0.1

OLSR
= AODV
« DSDV

AS LSS IS,

-,

BSM_PDR1 BSM_PDR2

0.991079
0.99189
0.992295

|
L A S AL

BSM_PDR1
0.980449
0.973932
0.979725

A A A A A

o
3
S I
Y=}
wu

0.982597
0.981832
0.981641

Ti 1& phan phéi goi tin_hdn hop & t6

g% OLSR
5% = AODV
é \ =N 2 DSDV
é% §§
=N =N
SN ENEEEN
=X =} | =N =s _ _ _ _
= = =N =N = = = =W
SN ENIEN =X =X =X [&) [}
BSM_PDR3 = BSM_PDR4 BSM_PDR5 BSM_PDR6 & BSM_PDR7 @ BSM_PDR8 BSM_PDRS BSM_PDR10
0947958 = 0634683 = 0371507 0242888 = 018271 = 0139905  0.139905 0.139905 | 0.139905
0949518 = 0634225 = 0371238 0242713 = 0182578 = 0.139804 & 0139804 = 0.139804  0.139804
0.95122 0.636211 0.372401 0.243473 0.18315 0.140242 0.140242 0.140242 0.140242
(a) - 312 phuong tién: hon hop 6 to
Ti lé phan phdi géi tin_hén hop 6 t6, xe may
=x BOLSR
= § —AODY
=N
=% > DSDV
=2 N
=N\ E\
=3 =X =2
=X %Q %%
g\ g\ = Ig N =N = =N =
=N =N =X SN BN ENEE BN BN
BSM_PDR2 BSM_PDR3 BSM_PDR4 BSM_PDR5  BSM_PDR6 BSM_PDR7 BSM_PDR8 | BSM_PDR9 BSM_PDR10
0911791 0.565736 0.337557 0222178 0.160935 0.12232 0.12232 012232 0.12232
0911052 0.565534 0.337437 0.222099 0.160878 0122276 0.122276 0.122276 0.122276
0911939 0.567085 0.338362 0.222708 0.161319 0.122611 0.122611 0.122611 0.122611
(b) 312 phueong tién: 6 td V2, xe may Y2
Ti 1& phan phéi gdi tin_hdn hop & t6_415 phuong tién
=\
\
\
=N OLSR =AQDV ~DSDV
= \ — \:
=X =\
=X B=} g=u
=X 2 IR}
= =N = =
N\ E\ -\ E\ S E\e———r————
=N ENEE BN BN BRI BN BN BN BN
0.95122 0.636211 0.372401 0.243473 0.18315 0.140242 0.140242 0.140242 0.140242
0.920782 0.627083 0.402916 0.279878 0.201852 0.14659 0.14659 0.14659 0.14659
0.920328 0.627014 0.402872 0.279848 0.20183 0.146574 0.146574 0.146574 0.146574
0.920328 0.627528 0.403203 0.280077 0.201995 0.146695 0.146695 0.146695 0.146695

(c) - 415 phuong tién: hon hop 6 to

32



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
S6 chuyén san Cong nghé thong tin Tap 21, S6 1B (2022)

Ti 1& phan phai géi tin_hdn hop 6 t&6_518 phuwong tién

09
0.8
07
06
05
0.4
- 0.3

02

0.1

B OLSR = AODV w DSDV

phéi goi tin

phéan

Tilé

4

IS AL IS LS SIS

=N . I . I
I Y Y EY IR IR

BSM_PDR1 BSM_PDR2 | BSM_PDR3 BSM_PDR4 BSM_PDRS5 BSM_PDR6 BSM_PDR7 BSM_PDR8 BSM_PDRS BSM_PDR10
m OLSR 0.974346 0.897548 0.576565 0.361868 0.249915 0.180619 0.133115 0.133115 0.133115 0.133115
=AODV 0.974869 0.895896 0.576297 0.361699 0.249799 0.180535 0.133053 0.133053 0.133053 0.133053
w DSDV 0.974869 0.896655 0.577748 0.36261 0.250428 0.180989 0.133388 0.133388 0.133388 0.133388

A A S A A SIS AT S5
I
LSS S,

i

AL AL,

S,

(d) — 518 phuong tién: hon hop 6 to
Hinh 6. Ti 1€ phan phdi goi tin cua 3 giao thitc OLSR, AODV va DSDV

Két luan twong dong ciing duoc thé hién khi so sanh véi truong hgp mat do
cung 312 phuong tién gdm cac phuong tién phu hop vdi thuce t€ giao thdong dwge md
phong (bao gom hén hop 6 td va xe may trong Hinh 6b). Tuy nhién, i 1& phan ph&i goéi
tin d6i voi ca 10 goi BSM cua giao thitc DSDV trong thir nghiém dénh gié chi dat cao
nhét (tir 0.979725 dén 0.122611) déu thap hon so vdi ti 1€ phan phéi goi tin cho treong
hop hdn hop 6 t khi diing DSDV (tir 0.992295 d&n 0.140242).
4.2. Danh gia dua trén thong lwong (Throughput) va chi phi (MAC/PHY overhead)

Théng Ivong_thay d&i mat d6 Chi phi dinh tuyén_thay d8i mat do

4 3.90697 116

1.149449
1.14

112

2.712696 11

1.08

1.06

1.04

1.02

LUU LUQNG TRUNG BINH TST (KBPS)

312 415 518 312 415 518

Hinh 7. Thong luong trung binh, chi phi dinh tuyén 3 giao thitc khi thay d6i mat do.

Chung toi ti€p tuc xem xét vai tro cta cac giao thic sit dung doi voi viéc lam
ting thong lwong, giam chi phi dinh tuyén trong truong hop thay ddi mat do nham
chon lwa mat d6 phu hgp trién khai nhing tng dung dam bao an toan. Nhu chi ra
trong Hinh 7, mat &6 312 phuong tién gom hon hop 6 t6 c6 mitc thong lwong t6t nhat
va chi phi dinh tuyén ctia hon hop cac giao thitc st dung it chi phi nhat.
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Thongluong 3 giaothuccung mat do, thay Chi phi béng thang dinh tuyén 3 giao thirc, cling mét
ddi phuongtién do, thay doi phuong tién (1:6 td, xe may, 2:cic 6 to)

18
16
14
12

.68904

0311732

2 [l 0-3908s82
0373478

=DSDV 11AODV mOLSR

21133=—=Hbn hop 6 t8, xe ban tai

LU'U LUONG TRUNG BINH TOT (KBPS)

= Hon hop 5 10, xe may 1.0066

038

06 31256
04
02 1221793 0.290037

OLSR ACDV DSDV
GIAQ THU'C DINH TUYEN SUY DUNG

0.293104
1 [I[| 0374581
0347262

0 01 02 03 04 0.t
Ti |& bang thong dinh tuyén

Giao thirc dinhtuyé&n sir dung

Hinh 8. Thong luong trung binh, chi phi dinh tuyén OLSR, AODV va DSDV

Tai d6, khi phan tich 3 giao thuc tai cung mat d9, thay d6i phuong tién: giao
thitc AODV ¢6 mtuc théng lwong trung binh cao nhét. Cu thé, muic luu lwgng trung
binh ctia AODV cao hon 65% so véi OLSR, 54% so véi DSDV véi truong hop hén hop
phuong tién 6 to, xe mdy; cao hon 28% so voi OLSR, 40% so véi DSDV trong trieong
hop hon hop 6 t6. Nguyén nhan ctia sy vuot trdi nay la do tan sudt thuc hién yéu cau
dinh tuyén cia AODV nhiéu hon so vdi cac giao thirc khéc, nén khai thac nhiéu bang
thong hon cho viéc truyén di liéu va két qua la thong lugng dat duoc cao hon so véi
cac giao thirc khac.

Tuy nhién, viéc thuc hién nhiéu yéu cau dinh tuyén cia AODV cling phai chiu
chi phi dinh tuyén cao nhat, nhu duoc thé hién trong Hinh 8, trong d6 chi phi dinh
tuyén caa AODV cao hon Ian luot 6.3%, 21,8% so véi OLSR, DSDV khi phuong tién
gom hon hop 6 t6, xe may; hon 7,3%, 21,8% so vdi OLSR, DSDV khi phuwong tién gom
hon hop cac 6 to.

4.3 Danh gia dya trén do tré dau cudi va do tré sai léch (jitter delay)

Tit Hinh 9, ¢6 thé thdy rang khi thay d&i mat d6 phuong tién ting cao sé lam
gia tang do tré dau cudi va do tré sai léch cta cac giao thitc sit dung. Trong Hinh 10 thé
hién giao thitc DSDV c6 d6 tré dau cudi va do tré sai léch (jitter) thap nhat trong ca 2
treong hop khi thay d6i loai hinh phwong tién. AODV hoat dong thuc su tot khi s&
phuong tién khong cao, nhung né duoc chitng minh la khong nhat quan trong mat do
trung gian va thuc hién khong tot trong mat do cao, day dac. Mat khac, OLSR, mac du
dd tré dau cudi va dd tré sai léch 1a twong d6i cao hon so véi DSDV, nhung tinh nhat
quan ti 1é phan phéi goi tin, thong luong trung binh t6t, chi phi dinh tuyén khong hiéu
qua hon so véi DSDV & hau hét cac thir nghiém mo6 phong. Mt d6 do tré ca 3 giao
thire c6 thé thuc hién duoc dwdi 0,012 gidy & bat ky loai thay d6i phuwong tién thi
nghiém nao.

34



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
SO chuyén san Cong nghé thong tin

Tap 21, S5 1B (2022)

12,000,000
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Hinh 9. Cac d9 tré (ns) 3 giao thtic gia ting khi ting mat d6 phuong tién mo6 phong

D tré jitter
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ns)
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m HBn hop 6 to

1 HBn hap 6 t6, xe may

637,450

Zﬁtl %

OLSR AODV

AT

Hinh 10. D6 tré dau cudi, d6 tré sai 1éch 3 giao thiec OLSR, AODV va DSDV

10,000,000
Hon hopo to
8,000,000 -
#Hon hop 6 t6, xe may
6,000,000
4,000,000
964,900
2,000,000
295,620,
; 7,
OLSR
A~ ~
5. KET LUAN

1,486
6,875

DSDV

Bai bdo nay da so sanh cac giao thitc dinh tuyén AODV, DSDV va OLSR trong

mét kich ban tng dung an toan giao thong tai thanh phd Hué. Mot s6 tiéu chi phan

tich thong diép an toan ciing da duoc dua ra. Mot két ludn quan trong trong thw

nghiém danh gid tng dung an toan la hiéu suét an toan ctia DSDV vugt qua hiéu suét

cua 2 giao thitc AODV va OLSR. Khuyén nghi khi trién khai m¢t tng dung lién quan
dén su an toan dugc ap dung, st dung DSDV duoc khuyén khich hon AODV. Trong

khi viéc st dung OLSR khong duoc khuyén khich cho bat ky tiéu chi nao trong tng

dung an toan [2]. Ngoai ra, trong két qua md phong thé hién khong co6 giao thire dinh

tuyén nao la dam bao day du cac yéu cau vé viéc trién khai cac tng dung an toan ciing

la hudng ti€p can mo, can phat trién cai tién hon trong thoi gian dén.
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EVALUATING THE SAFETY APPLICATION ABILITY OF AODV, OLSR AND
DSDV PROTOCOLS IN THE VANET NETWORK OF HUE CITY

Pham Trung Duc', Le Van Hoa?*
Hue Bus Station Joint Stock Company
2School of Hospitality and Tourism, Hue University
*Email: phamtrungduc@hueuni.edu.vn, levanhoa@hueuni.edu.vn
ABSTRACT

The Vehicle Ad-hoc Network (VANET) is derived from the Mobile Ad-hoc
Network (MANET) which has recently attracted the attention of the research
community. The purpose of the VANET network is to provide a safe traffic
environment for drivers. However, the challenge of the VANET network is how to
implement road safety applications that would reduce the probability of traffic
accidents on the road. In addition, it is necessary to study the appropriate protocol
to limit the delay in transmission and route packets efficiently. Therefore, it is very
important to simulate and analyze the performance of this application. In this
paper, we compare and evaluate the performance of 3 protocols AODV, DSDV,
and OLSR in a safety application scenario using an NS-3 simulation system. The
simulation results show that the DSDV protocol adapts to the requirements of the
safety application, while the OLSR and AODV protocols do not meet the expected

requirements.

Keywords: VANET routing, custom wireless network, NS3, safety application.
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