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Tom tit:

Dé cac hoat dong giao théng an toan va thong minh hon trong mang tly bién cac phuong tién giao théng
(Vehicular Ad-hoc Network), cac thong tin s& duoc cac phuong tién giao thong thu thap va xu 1y dé dua ra
c4c giai phap kip thoi. Trong mang VANET khi phuong tién di chuyén véi van téc cao, nguoi dung rat kho
khin dé nhan céc thong tin bai vi tré truyén dat va su dap ung khodng kip thoi caa may chi. Hon nita, may
cha d& bi qué tai khi mot s6 lwong 16n phuong tién yéu cau thdng tin cling mot thoi diém. Dé giai quyét
nhitng van dé nay, md hinh lai ghép 4p dung mang dinh huéng noi dung (Name Data Network) va mang tly
bién cac phuong tién giao thong VANET di dugc dua ra. Trong bai bao nay, két ndi giira Vehicle to
Infrastructure (V2I) dugc nghién ciu cu thé. Két qua md phong thuc hién bai OPNET da chang minh ring
mo hinh lai ghép thuc hién hiéu qua viéc phan phdi noi dung dén cac phuong tién giao théng, giam tai cho
may chu, thoi gian nhan g6i tin (RTT) ngén va dap (ng thong tin tic thoi cho nguoi ding.

Tir khoa: Mang dinh huéng néi dung; Mang tiy bién cac phuong tién giao théng; Mang giao thong thong
minh; Phuong tién véi co so ha tang.

Abstract:

In order to make roads safer and vehicles more intelligent in Vehicular Ad-hoc Network (VANET), the
information will be collected and processed at the vehicles to give out the solution in a timely manner. In
VANET, when the vehicles are moving at high speed, it is very difficult for users to receive information
because of delay transmission and the untimely respond of the server. Moreover, the server will be easily
overloaded when a large number of vehicles increase requesting information at the same time. To address
these problems, a hybrid model that applies a NDN in VANET environment has been proposed. In this
paper, the connection between Vehicle to Infrastructure (\V21) is studied specifically. The simulation results
performed by OPNET have demonstrated that this hybrid model effectively implements the delivery of
content to the terminal vehicles, reducing the load on the system. server, short packet receiving time (RTT)
and instant response to users.

Keywords: Named Data Network; Vehicular Ad hoc Network; Intelligent Transportation System; Vehicle to
Infrastructure.

1. Giéi thiéu nén tang truyén théng rat quan trong, quyét dinh
chat lwong dich vu (QoS). Do vay, nhiéu nha
nghién ciu, tap doan cong nghé da dau tu vao phat
trién mang khong day. Cac hé théng mang khong

Hién nay, nhu cau st dung cac tng dung ciing nhur
céc dich vy thong minh ngay cang tang, dac biét
trong nhimg nam gan day. Dé dap tng nhu cau do,

35



Doan Van béng

day duoc phan loai thanh ba khia canh: Hé théng
thong tin ca nhan, mang noi bo khéng day
(Wireless LAN) va mang ty bién khong day da
duong (Multi-hop Ad-hoc network). Trong do,
mang tly bién phuong tién giao théng (Vehicular
Ad-hoc NETwork-VANET) nhan dwoc nhiéu sy
quan tdm ca vé nghién ctu ly thuyét va thyuc té
cng nghiép truyén thong.

VANET la ky thuat sir dung phuong tién giao
théng di chuyén nhu cac nat khong ddy trong mot
mang dién thoai di dong. Bat ky mot nat khong
day nao ciing c6 thé Ia thiét bi dau cudi hoic l1a
thiét bi dinh tuyén khong day (Wireless Router) dé

May chu
Internet

[ ]

quang ba théng tin trong VANET hoac tinh trang
giao théng khan cap.

C6 hai md hinh két ndi phé dung nhat 1a V2V
(Vehicle to Vehicle) va V21 (Vehicle to
Infrastructure). Tuy nhién, bai bao nay chi dé cap
dén V2I, noi cic phuong tién két ndi mang
Internet théng qua céc tram gbc (Base station—
BTS), duoc thé hién tai hinh 1. M hinh ton tai ¢
co s& ha tang mang nhu 2,5G, 3G, 4G, 5G dé tap
trung quan ly thong tin két néi. Phuong tién giao
thdng ludn git lién lac vai may chi trong qué trinh
di chuyén nham cung cap céc dich vu, tng dung
cling nhu cac thong tin canh bao nguy co tiém an
rai ro cho nguoi lai.

V2V: phwong tién toi phurong
tien

V2I: phuong tién téi ha tang
RV: phwrong ticn relay

DV: phrrong tién dich dén

Hinh 1. Két ndi V2V, V2I trong mang VANET.

Gén day, cic nghién ciru chuyén sdu cling nhu cc
thir nghiém da duoc thuc hién dé thuc day cong
nghé V21 véi cac muc dich hd tro ung dung cho
nhitng phuong tién c6 thé cap nhat thoi gian thuc
khi gap truong hop tac nghén, du bao thoi tiét, cac
thong tin dich vu khac,... [1], [2]. Bén canh do,
mét sb cong nghé hop tac nhu Multi-hop SISO,
cbng nghé Relay va MIMO (Multi-Input-Multi-
Output) ciing dwoc ap dung nham muc dich hiéu
qua két néi, trong d6 cong nghé hop tac Relay l1a
mét trong nhiing cdng nghé tiém ning hia hen [3].
Céc cong nghé nay lam giam khoang céch truyén
va ting sb nguoi sir dung trong diéu kién thuan loi
hon, chit luong kénh truyén tét hon [4]. Bén canh
do, cong nghé Multil-hop SISO va MIMO cling
woc st dung trong VANET dé dat dugc nhiing loi
ich thuc hién cing nhu hiéu qua nang luong [5].
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Phan 16n cac nghién ctu trong VANET tap
trung & mot s6 van dé chinh lién quan dén dinh
tuyén, chat lugng dich vu, quang bé va bao mat hé
thong. Tuy nhién, dé tan dung bd nhd cua céc
phuong tién trong hé théng mang va str dung céc
phuong tién dé dap tng yéu cau dich vu la mét
van dé méi va cap thiét. Trong bai bao, md hinh lai
ghép gitra mang dinh hudéng ndi dung Name Data
Network (NDN) va mang VANET duoc dua ra dé
dat hiéu qua phan phdi noi dung dén cac phuong
tién giao thong.

Noi dung con lai ctia bai bao dugc trinh bay nhu
sau: Phan 2 gigi thiéu cac khai niém, co ché hoat
dong va céc tinh chét dic trung caa mang NDN,
phan 3 dua ra mo hinh lai ghép giita mang NDN
va VANET. M6 phong, thuc hién danh gia trong
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timg trudng hop cu thé va két luan dugc thuc hién
twong (ng trong phan 4 va phan 5.

2. Co ban vé Named Data Network
2.1. Mang dinh hwéng ni dung

Mang Internet hién nay dang phat trién nhanh
chong theo xu huéng chia sé vé& ndi dung nhung
md hinh mang hién tai van 1a két ndi giira céc thiét
bi v6i nhau, trong d6 géi tin mang dia chi ngudn
va dia chi dich. TCP/IP da thanh c6ng hon 40 nam,
cho dén nay ciing rét linh hoat cho céc thiét b giao
tiép dya trén cac tng dung.

C6 thé thay, nguoi ding quan tam nhiéu dén
“nhiing gi ho nhan dugc™, khéng chi y dén ngudn
gdc cua thong tin. Do vay, viéc két ndi gitra cac
“host” v6i nhau hau nhu 16i thoi. Bé khic phuc
van dé ndy, nguoi ta tim dén céc thiét bi chi phi
cao nhu c6 thé truy cap, chia sé ngudn va truyén
dir liéu nhung tat ca chi 1a giai phap tam thoi. Luu
lwong mang hién nay c6 xu hudng dinh huéng dén
ndi dung “name” nhu data center va web cache.

Trong thyc té, xu hudng thién vé ndi dung nay
da duoc trién khai 4p dung nhu Multimedia, P2P,
web, IPTV,... D6 1a nhiing ly do va thuan loi dé
NDN ra doi va phét trién [6]. NDN la mot mé hinh
mi trong kién tr(c mang. M6 hinh nay dua ra mot
cai tién kién trc mang IP hién nay, trong d6 goi
tin duoc xac dinh bang tén ndi dung “name” thay
vi dung két ndi gitta cac dau cudi véi nhau. Bang
viéc thay d6i noi dung, mang NDN cho phép st
dung tat ca tinh chat ciia mang IP dé giai quyét van
dé nhu két ndi gitta cac dau cudi, phan phéi va
diéu khién noi dung.

2.2. Co ché hoat dgng ciia NDN

Trong mang NDN [7], ¢6 hai kiéu g6i tin la
interest packet (IntPk) va data packet (DataPk).
Céc g6i tin nay nhan dang dit liéu bang tén noi
dung “name”. Bat ky mot thiét bi mang nao (sever,
router/gateway, host) déu nhan gdi tin yéu cau
IntPk néu nhu théng tin yéu cau l1a chinh xac.
Pong thoi, cac thiét bi mang ciing ¢ thé gui lai
g6i tin phan hdi DataPk.
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Cau tric dir lieu mot nat NDN (NDN node)
gdm ¢6 ba phan: Forwarding Information Base
(FIB), Pending Interest Table (PIT) va Content
Store (CS) hoic bo nhg dém. M6t cach tong quat,
¢6 hai dong géi tin: Dong gdi tin yéu cau IntPK tir
thiét bi dau cudi hoic nguoi ding dén may chu, va
DataPk theo chiéu nguoc lai. Khi nit NDN nhan
duoc goi tin IntPk, dau tién s& tim kiém dir liéu
trong CS, DataPk duoc guri phan hdi néu nhu tim
thdy noi dung, néu khong IntPk dugc kiém tra
trong PIT. PIT luu va theo dai thdng qua liét ké tat
ca nhiing ngudi dung IntPk khong dugc dap ung.
Sau d6, nhimng IntPk dugc gui 1én nhiing nat ké
can. Quy trinh tiép tuc dén khi cac nat nhan duoc
dit liéu phan héi. Biéu dac biét 1a khi cac ndt nhan
duoc dit liéu va giri V& nguoi dung theo dudng da
xac dinh, Iuu lai noi dung dir liéu trong CS.

Bang co ché hoat dong ciia mang NDN, tit ca
c4c ndt trong mang déu cd thé luu trix noi dung dir
liéu. Vay nén, khi ngudi ding yéu cau dir liéu, cac
nit duoc dap ung tic thoi thay vi yéu cau may cha
phan hdi nhu trong mang truyén thong IP. Nhung
van dé la kha nang luu trit cua cac ndt trong mang
c6 giéi han. Pay ciing chinh 1a thach thuc can
duoc nghién ciru sdu rong hon trong tuong lai. Tuy
nhién, trong mang VANET, cac thdng tin c6 dung
lugng khdng lon va cung mot ndi dung nén viéc
luu trir khéng phai 12 van dé Ién. Dix liéu théng
thuong cd thé 1a céc ban tin thoi tiét, thong tin tinh
trang giao thdng, cac canh béo cho lai phuong tién
hay bat ky mot thong tin tng dung phd bién. Vi
uu diém thoi gian dap tng goi tin nhanh tai céc nit
gan nguoi ding cia NDN, viéc 4p dung trong
VANET rat thuan loi, dic biét trong méi truong
thach thac khi mat @6 phuong tién tang 1én hoac
van toc cao.

2.3. Kha nang luu trir

NDN hd tro b nhé dém trén dudng truyén, cac
ndt yéu cau CS luu trir tit ca dit liéu duoc mang
theo boi thong tin dir ligu “DATA message” khi
nhan duoc thdng tin IntPk. CS ¢6 thé st dung thuat
toan luu trit FIFO, LRU, nhung trong thuc té thi
luu trix tit ca cac théng tin trong mot thoi gian dai
s& khong kha thi [8], [9]. Bé khéc phuc van dé nay,
thu4t toan luu trir 6 can nhic dén tinh phd bién
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caa ndi dung [10], thuat toan luu trir cac noi dung
cO gia tri cao (content-based) [11]. Nhin chung,
c&c giai thuat dua ra myc dich @& phuc hoi thong
tin ¢ mét trong qua trinh truyén, hoic duoc sir
dung hiéu qua khi nhiéu nguoi diing, phuong tién
yéu cau clng mot noi dung thong tin di lidu. IntPk
c6 thé duoc gui truc tiép dén may chu NDN hoic
hodc guri dén bat ky mot thiét bi dau cudi trong
mang chira théng tin yéu cau.

2.4. Kha niang di dong

Trong mang VANET véi su két hop NDN, mot
phuong tién sé phét ra thong tin INTEREST boi
IntPk khi di chuyén dén vi tri méi, va thdng tin dit
liéu dwoc giri dén vi tri trong Gng.

NDN sur dung giao thuc LFBL (Listen First
Broadcast Later) [12] dé thuc hién di dong cho céac
thiét bi dau cudi hay phuong tién. Trong LFBL,
cac thong tin INTEREST dugc gui theo phuong

thirc “FLOOD”. Khi cac ngudn tiém ning chira di
ligu nhan dugc thdng tin INTEREST, cic nit
NDN s& “ling nghe” trén kénh truyén khong day
dé kham phé cac nut khac trudc d6 da giri nhiing
thdng tin phu hop yéu cau. Nguoc lai, cac nlt g
cac thong tin “DATA” vé nguoi ding hay phuong
tién giao théng trong mang.

3. M6 hinh mang lai ghép NDN va VANET

Hinh 2 da dua ra két néi V21 trong mang lai ghép
VANET va NDN. Trong d6, tat ca cac ndt mang
duoc cau hinh, cai dit giao thirc NDN nhu bd dinh
tuyén (router), diém truy cap (access point-AP),
tram goc (base station-BTS). Cac phuong tién
trong mang déu gitr két ndi véi BTS boi cac AP
duogc tich hop trong BTS va trong tirng phuong
tién riéng biét. Cac camera c6 thé duoc bo sung dé
giam sat toan b tinh trang giao thong.

Hinh 2. Két ndi V21 trong mang VANET.

M0 hinh két néi V2I tai hinh 2 gdm ba thanh phan
chinh:

(i) Road Side Unit (RSU) la cac camera dé
quan sat tat ca hinh anh, video gui Vvé trung tam
may chi qua mang khéng day Wifi hoac WAN;
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(i) May cha nhan tat ca di liéu, thong tin,
hinh anh cap nhat tir RSUs, cac ban thong tin vé
tinh trang giao thdng, ban tin thoi tiét hay cac ung
dung va sau d6 phan hdi tuong tGng dén ting
phuong tién khi ¢ yéu ciu DataPk;
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(iii) Cac phuong tién s€ nhan va guri thong tin
qua két ndi Wifi, tham chi 1a két ndi LTE.

Khi mot luong 16n phuong tién yéu cau céc
théng tin cling mot thoi diém, hozc nhiéu RSU thu
thap cac hinh anh, video giao théng thi may chu dé
bi qué tai. Piéu ndy s& xay ra thuong xuyén va
nghiém trong hon khi trién khai hé thong giam sat.
Dé ¢6 chit luong hinh anh cao, trung thuc va thoi
gian luu trir dai, may cha khong thé dap tmg du bo
nhé (vi du, tinh toan cia Pelco theo chuan nén
MJPEG phai mit hon 36TB dé luu trir cho 07
camera IP, 9TB cho 07 camera Analog).

Nhu vay, khi trién khai mot luong 16n camera
bao phu trong toan mang, thém vao do6 la cac
thdng tin khac, hién nhién, may cha khong thé du
dung lugng dé Iuu trit. Vi thé, NDN 13 mot mo
hinh véi cac giai phap hiéu qua co thé giai quyét
van dé trén (giam qué tai, giam tac nghén, giam
Round Trip Time).

4. M6 hinh mé phéng va két qua

4.1. M6 hinh md phéng

Céc giao thuc NDN duoc md phong bang céng cu
OPNET Modeler 16.0 [13], [14]. Pidu dang cha ¥
rang voi NDN trong thuc té, mot ludng dix liéu
duoc gui tir nguoi dung dén may chii qua hé thong
NDN khéng dugc dé cap dén & day do gap phai
kho khan khi thyc hién mé phong. Tur nhitng khai
niém co ban va nhirng thanh tyu nghién ctru duoc
dua ra trong nhitng nim gan day, mé hinh NDN
hoan toan cd thé tuong thich vai Internet hién tai.
Tuy nhién, can c6 mot chién Iugc phat trién rd
rang, hiéu qua va toan dién. Cac khdi vi xir ly
NDN tich hop tit ca cac phan tor mang (base
station, access point, router, server, gateway) dé
thuc hién mé phong.

Cung mot cau hinh, tac gia dua ra md hinh mo
phong va két ndi trong mang 1a V2I, nhu hinh 2.
Dau tién, phuong tién s& yu cau thong tin bang
viéc giri IntPk dén may cha gian tiép qua cac tram
phat song (BTS/AP). Khi nhan dugc thong tin yéu
cau chinh xéac, may cha phan hdi lai dit liéu theo
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tirng ching dén phuong tién. Piéu quan trong la
khi dir liéu theo huéng xudng dén céc phuong tién,
dir liéu dugc Iuu trong cac niit mang nhu router,
access point, base station,... C4c lan tiép theo khi
phuong tién di trong viing bao phu yéu cau thong
tin, cac tram phat dap tng ngay khong can dén
méy cha nhu mo hinh Client-Sever. Trong phan
md phong nay, cac phuong tién dugc cai dat voi
téc do di chuyén khé cao tir 60 dén 100 knmvh. Dé
danh gia hiéu qua thuc hién caa mang mot céach rd
nét, truong hop mod phong gia lap dugc dua ra
nham so sanh khi s6 lugng phuong tién ting 1én
trong cung mat vung bao phu.

4.2. Thyc hién danh gia

Trong NDN, IntPk dugc dap tng ngay boi cac
tram goc hay cac diém truy cap bao phu nho noi
dung duoc luu trir trong bo nho. Do vay, khi so
sanh véi md hinh Client — Server, NDN ¢ mét sb
thuan loi nhu sau:

e T6i thiéu s6 luong yéu cau tin nhin yéu cau
thong tin ciing nhu téi thiéu s luong noi dung
phan hoi;

o Téi thiéu RTT;

e Tang hiéu suat phan phéi noi dung.

Dé ching minh cho nhimg uu diém trén, tac gia
thuc hién md phong vai thoi gian la 200 gidy khi
s6 luong phuong tién lan luot ting 1én dén 6
phuong tién cling véi sé luong bit gui boi may chi
la 12Mb c6 dinh. Két qua duoc dua vao dé tinh
toan trung binh lugng bit gui/nhan cia may chua
server. Tir 6, danh gi4 so sanh hiéu qua phan phdi
ndi dung so véi truong hop Client - Server truyén
théng. Bén canh d6, viéc danh gia thoi gian dap
tmg RTT ciing duoc thyc hién. Cudi cing 1a danh
gia khi so sanh ap dung hai chuan IEEE 802.11g
va |EEE 802.11p vao mang mé hinh trén dé lya
chon ra chuan truyén phét t6i uu cho mang.

4.2.1. Hiéu qua phan phéi noi dung

Hiéu qua phan phdi noi dung dugc tinh toan theo
cbng thuc:

P=(o/[YT1-)T>]+a> T1)% 100% @
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Trong d6, P 1a hiéu qua phan phdi, a 1 ning
lugng ciia mot bit - pd, Tz 1a 6 bit nhan duoc tai
tit ca cac phuong tién va do ciing 1a s6 bit phét ra
tai diém truy cap, T la 6 bit giri tai méy cha. Dya
vao phuong trinh (1) va sb luong bit thong tin tinh
toan, hiéu qua phan phdi noi dung duoc danh gia
nhu hinh 3.

2 100%
; 80%
% 40% /
2 20%
0% /

0 2 4
S6 lwong cac phuwong tién
Hinh 3. Hiéu qua phan phéi noi dung.
Khi lugng phuong tién tang 1én trong mot vung
bao phu, hiéu qua nang lugng ciing tang twong tng

mot cach dang ké. Pac biét véi mat do phuong
tién cao va yéu cau théng tin trong cing mot
khoang thoi gian ngén va ciing mot noi dung théng
tin, nhu vay, hiéu qua cang tang cao khi so sanh
vai mo hinh Client - Server.

4.2.2. Hiéu qua duy tri két ndi

Thong thudng, phuong tién di chuyén trong mang
va dac biét véi van téc cao, mot van dé dit ra la
chuyén viing “Roaming” yéu cau su két ndi nhanh,
lién tuc khi di chuyén dén vi tri mai. Hinh 4 ching
minh ring két ndi dén diém truy cap ludn duoc
dam bao khi phuong tién di chuyén véi van téc
cao 120 km/h. C6 thé thay rang, sy mat két néi khi
phuong tién di chuyén tir vi tri thir hai dén vi tri
thir ba, nguyén nhén la khoang cach hai vung bao
phu twong Gng qua xa nhau. Nhung khi vira di
chuyén dén viing bao phi cua vi tri thir ba, phuong
tién ngay lap tac két ndi mac di van tée kha cao.

Vi tri truy cédp

500

1000

1500 2000

Thai gian (giay)

Hinh 4. Két ni dén diém truy cap.

4.2.3. So sénh hai chuan IEEE 802.11g va IEEE
802.11p

Pé lya chon chuan truyén khdng day téi wu cho
mang trén, trong phan ndy tac gia tién hanh danh
gi4 dya trén hai phan: Round Trip Time (RTT) va
thoi gian tré cua goi tin. Cac théng sb cai dat nhu
Bang 1, trong do, toc do dir liéu 1a 9MHz va bang
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thong 1a 10 MHz. Thoi gian tir ltc yéu cau thdng
tin dén nhan goi tin (RTT) cua IEEE 802.11p it
hon IEEE 802.11g (hinh 5). IEEE 802.11p hiéu
qua hon dén 7%, tham chi 1én dén 10% tai thoi
diém 150 gidy. Bén canh d6, cing véi cac thong so
cai dit nhu trén, cO thé so sanh dé danh gia thoi
gian tré caa hai chuan (hinh 6). Thoi gian tré khi
&p dung chuan IEEE 802.11p s& it hon.
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Bang 1. Thong s6 mé phong chuén IEEE 802.11G
va IEEE 802.11P.

Théng s6 mod phéng Gia tri
Bang thong 10 MHz
Tbc do dit liu 3-27 Mbps
Time Slot 16 us
CW min 15
CW max 1023

B AFICCN-11g standar-DES-1
B MFICCN-11p standor-DES-1

000G

Do vay, viéc danh gia co thé két luan rang, IEEE
802.11p khi duoc ap dung vao mang nay hiéu qua
hon, thong tin nhan duoc nhanh hon. Tiéu chuin
nay phtl hop vai diéu kién phuong tién giao thong
di chuyén véi van téc cao, dap tmg thong tin
nhanh hoac trong cac truong hop nhan théng tin
khan cap.

avaraps (in I Tratfic Generator RTT)

“0.0062 -
0.0060 -

0 00586 ~
00056 -
0.0054 -
00052 ~
00050 ~
0.0045 -
0.0045 -
00044 ~
D004 2 ~
0.0040 -
0.0038 =
00036 ~

00054

a0 100 120

140

180 200
time (zec)

160

Hinh 5. Thei gian tré tron vong Round Trip Time —-RTT.

W VAFICCH-11g standar-DES-1
B WIFICCN-11p standar-DES-1

000368

average (in IP Traffic Generator Delay (secs))

0.003EE
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0.00362 4
0.003ED ~
000358 -
0.00356
000354 =
0.00352 4
0.00350
000345
0.00346
000344 ~

0.00342
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180
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Hinh 6. Thoi gian tré truyén dat.

5. Két luan

Trong bai bdo nay, mé hinh ap dung NDN trong
moi truong VANET da dugc dua ra. Phuong tién
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nhan tryc tiép thdng tin tir cac diém truy cap, hay
tir tram gdc thay vi yéu cau/nhan thong tin tir may
chi. Biéu nay nhan duoc rat nhiéu loi ich tir viéc
hiéu qua chia sé ndi dung, giam sb luong bit gui
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phan hdi tai may chu. Hiéu qua phan phdi noi
dung s& tang 1én dang ké khi mat do phuong tién
tang hoac phuong tién di chuyén véi toc do cao.
Hon nira, m6 hinh nay tan dung duoc bd nh¢ tai
nguyén cua cac phan tir trong mang dé giai quyét
van dé qué tai cua may cha. Két qua mé phong
ciing da ching minh hiéu qua caa NDN vé phan
phéi noi dung, giam tai cho méy cha, giam do tré
vong RTT va giam thoi gian tré truyén dat. Tuy
nhién, viéc trién khai trong thyuc té gap rat nhiéu
kho khan va chi phi xdy dung cao. Trong tuong
lai, c&c linh vyc vé bao mat, ma rong thuc hién caa
NDN trong VANET sé duoc thuc hién cung vai
su két hop véi cac cong nghé nham giam thiéu téi
da nang nang luong tiéu thyu cua cac phuong tién
giao thong.
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