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Tom tat - Bai bao gi6i thidu mot sb giao thire dinh tuyén st dung
thong tin vi tri dia ly nhw GPSR, DRQC. Dwa trén phan tich va danh
gia hiéu nang dinh tuyén cta chién lwoc phan chia cac nit mang
theo géc phan tw trong giao thirc DRQC va chién luwgc tham lam
trong giao thirc GPSR, ching t6i d& xuat thuat toan dinh tuyén DR-
CR (Binh tuyén dia ly dwa trén quay truc toa d6) cho mang khéng
day dwa trén toa dé dia ly ciia cac nut mang. Giao thirc DR-CR str
dung chién lugc dinh tuyén phan chia toa d6 cac nit theo géc phan
tw két hop quay truc toa do. D& danh gia hiéu nang cua giao thirc
DR-CR, chung t6i da tién hanh thwc nghiém mo phéng trén NS3,
két qua cho thay trong trid'ng hop mang cd cac van dé vung tréng
hiéu nang cua giao thirc DR-CR tbt hon DRQC va hon hidn GPSR.

T khoéa - danh gia hiéu nang mang; giao thirc mang; dinh tu,yé'n
st dung thong tin dia ly; network simulator NS3; van dé vung trong.

1. Pit van dé

Ngay nay, dinh tuyén str dung thong tin vi tri dia Iy dugc
nghién ctru va sir dung phé bién trong VANETS [1], [2],
WSN [3]... Trong dinh tuyen str dung thong tin dia 1y, cac
nghién ctru[2], [4], [5] da s xuat mot sO thuat todn tim kiém
duong di va han ché xay ra van dé ving trong Trong [5],
Dejing Zhang gi6i thiéu thuat toan dinh tuyén dia trén giao
thire dinh tuyén GPSR. Theo thuat toan nay, khi mot n(t giri
g6i tin gdp van dé ving tréng, nd s€ tao ra mot nUt 4o dua
trén c&c ndt xung quanh Vung tréng dé guri goi tin. Tuy nhién,
theo giao thirc GPSR méi nUt chi luu trir hang x6m cap L,
nén thuat todn ma Dejing Zhang dé xuat chua giai quyét
duoc van dé han ché gbi tin giri dén ving tréng.

Trong bai b&o ndy, nhém tac gia phan tich cac thuat
toan dinh tuyén cho mang khong ddy c6 cac niit mang nim
trong vaing tbi thiéu GPSR [6], va giao thirc dinh tuyén dya
trén thong tin vi tri dia 1y cia nat mang bang cach phan
chia ndt vao goc phan tw DRQC [7]. Qua phan tich va mo
phong danh gia hai thuat todn GPSR va DRQC, nhom tac
gia dé xuat mot thudt toan méi nham cai thién ty 1¢ chuyén
g6 tin thanh cong trong dinh tuyén.

O thuat toan mai dé xuét, gia dinh trong qua trinh dinh
tuyén mdi nit mang biét dugc thong tin vi tri dia 1y ctia chinh
no, cia cac niit hang xém cép 1 (1-hop neighbors) va hang
xom cép 2 (2-hop neighbors). Cac nut ciing s& x4c dinh trang
thai ctia n6 1a nut dé hoac nut tréng dua vao thuat toan duogc
dé cap trong [7]. Thuat toan mai s& xac dinh nit tiép theo
dua trén cac tiéu chi vé trang thai nut va xoay truc toa do khi
tinh toan tim nut ké tiép trong dwong di cta goi tin.

2. Pinh tuyén cho vin dé vang tréng sir dung thong tin
dia ly
2.1. Giao thirc dinh tuyén GPSR

Giao thuc dinh truyén GPSR (Greedy Perimeter

Abstract - This paper introduces a number of routing protocols using
geographic location information such as Greedy Perimeter Stateless
Routing (GPSR) and Detour Routing based on Quadrant Classification
(DRQC). Through analyzing and evaluating performance routing of
quadrant classification strategy in the DRQC protocol and greedy
strategy in GPSR protocol, we recommend a new protocol called DR-CR
(Detour Routing Protocol based on Coordination Rotation) for local void
area in geographic networks. DR-CR protocol based on quadrant
classification strategy and coordinate rotation axes. The simulation was
implemented in NS3 shown that, in case the network have void area, the
performance of DR-CR protocaol is relatively better than DRQC protocol
and much better than GPSR protocol.
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Statekess Routing) chuyén tiép goi tin sir dung thuat toan
tham lam (Flooding algorithm). GPSR s& tim kiém tit ca
cac niit hang xém cta nut giri va chon nat hang x6m gan
v6i niit dich nhat dé guri goi tin. Trong truong hop GPSR
khong tim thay mot nit hang xom gan voi nat dich hon
chinh no sé& xay ra van dé ving trong [1], trong truong hop
nay GPSR st dung thuat toan dinh tuyén X0ay quanh mat
phang (chién lugc phuc hdi) goi 1a quy tic ban tay phai [6].
Dua trén mat phing do thi cac nuat mang, theo quy tic
ban tay phai, khi mot nit nhan goi tin va, bét dau chuyén
tiép, néu nit khong tim thiy hang x6m gan hon thi no s&
chuyén goi tin nhan duoc theo huéng nguoc kim dong hd
cho dén khi diéu kién ap dung thuat toan tham lam dugc
phuc héi. Vi du trong Hinh 1, duong di coa géi tin 1a
{F 2 a>b>c>D}.
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Hinh 1. Ving trong trong dinh truyén

2.2. Giao thirc dinh tuyén DRQC

DRQC (Detour Routing Based on Quadrant
Classification) la giao thirc dinh tuyén dugc d€ xuat nham
han ché viéc guri goi tin dén cac vung trong nhu trong giao
thirc dinh tuyén GPSR. DRQC dé xuat chién lugc phan
chia cac nut hang x6m cap 1 va hang xom cap 2 thanh 4
goc toa do (Hinh 2) [7]. Mdi mot nut trong giao thirc DRQC
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duogc xac dinh bang hai trang thai khac nhau 1a niit 46 hodc
nat trang [7], trong do:

- Nut do: 1a niit ¢6 it nhat mot nat hang xém cip 2 ton
tai trong moi mot goc Ya.

- Nut trang: 1a nut khong c6 niit hang x6m cap 2 ton tai
trong it nhat mot goc Y.

Hinh 2. Dinh nghia géc va trang thdi cia nit
Thuét toan xtr 1y dinh tuyén trong giao thic DRQC
thuong két hop dinh tuyén phén chia goc va dinh tuyén
tham lam. Khi mot niit chuyén tiép goi tin téi nuat dich, dau
tién thuat toan s& tim kiém cac nit thuéc hang x6m cip 1
va cap 2 co trang thai niit do va cting goc véi nut dich, néu
khong thoa man diéu kién tht nhét, cac lua chon lan luot
s& duoc thuc hién. Lua chon cudi cung la st dung chién
lwoc tham lam d& tim kiém nat dich [7]. Thuét toan dinh

tuyén str dung trong giao thirc DRQC nhu Hinh 3.

//N1, N2: La tdp hop hang xom cdp 1 va cdp 2
//NextN: La ndt tiép theo gii géi tin

// DesNode: Nuat dich

//Rt: L& tdp cdc nut trong bdng dinh tuyén

if (DesNode in N1 or N2)

Forward packet tdi DesNode;
else if (DesNode in Rt)

{

Forward packet tdi DesNode;

else if (NexN is redNode, closer, same quadrand with DesNode)

{

Forward packet tdi DesNode;

else if (NextNode is WhiteNode, closer, same quadrant
with DesNode)
{ =
Forward packet t&i DesNode;

}
else
If ((NextN = Call Greedystrategy()) != null)
Forward packet tdi DesNode;
Else call DetourMessageFunction();
}

Hinh 3. Thudt todn dinh tuyén trong giao thirc DRQC

3. Dinh tuyén dia ly dua trén quay truc toa do
3.1. Han ché ciia giao thirc dinh tuyén DRQC

Khi mét nit tim duong di cua goi tin tdi nit dich thi no
s€ xem x¢t cac nat hang x6m thude cung goc phan tu voi
nut dich. Tuy nhién, trong qua trinh tim hiéu vé giao thirc
DRQC, nhom tac gia thdy rang, trong truong hop cac nut
nam gin ké véi nit dich nhung khong nam cing goc phan
tu v6i nat dich thi thuat toan cua giao thirc DRQC co thé
dan t6i viéc khong tim thay duong di hodc duong di khong
to1 uu.

Hinh 4. Binh tuyén DROC khéng t6i uu

Vi du Hinh 4, khi nat ngudn S gui goi tin ti nat dich
D. Theo DRQC, nit S s& chon cac nut thudc géc phan tu
v6i nat D, vi vay S s& chon nut {3} 1 nut ké tiép trong
duong di goi tin tir S t6i D. Tiép tuc nhu vay giao thirc
DRQC s& lan luot chon cac nut {4, 5} nén dudng di cta gbi
tin1aS > 3 > 4 > 5> D. Tuy nhién, d& nhan thiy rang,
néu nit S lya chon duong di S > 1 > 2-> D thi chi phi gui
g0i tin s& it hon.
3.2. Nuit t6i wu khéng cing géc phén tw véi nit dich

Gid dinh 1: Nut t6i wu trén duong di clia goi tin khong
thuoc goc phan tu chira nit dich. Pay 1a nhitng nit mang
ti wu trong qua trinh dinh tuyén nhung khong thudc cing
goc phﬁn tu voi nat dich khi xét trén mot hé truc toa do.

Hinh 5. Niiz 16i wu nam trén truc toa dé
Truong hop 1: xét Hinh 5 véi nat ngudn 1a nuat 1.
Khong 1am mit di tinh tong quat néu gia st mot nat 1
nam trén truc hoanh cta goc phan tu thir nhat, n6 sé khong
nam trong goéc phan tu thi 4.

— Céc n(t {2, 3, 4} nam trén tryc hoanh cua tryc toa do
nat 1.

— CAc ndt {8, 15} nam trén tryc tung cua truc toa do ndt 1.

- Cac nit {2, 3 4, 8,»15‘} goi la cac nat bién cua nat 1.

Vi moi nat chi ¢ the nam trong mot géc phén tu duy

nhét nén ta cd, néu nat {2, 3, 4} nam & goc. phan tu thir

nhat cua ndt 1 thi nut {8, 15} nam ¢ goc phan tur thir tu.

Khi d6, dé nit ngudn 1 giri gbi tin dén nat dich 19, theo

giao thuc DRQC thi phai di qua cac nat {2, 9, 16, 15}.

Tuy nhién, dé nhan thay néu goi tin tir nat 1 di cac nut

{8, 15} thi sé& giam chi phi dinh tuyén.

Trudng hop 2: Xét Hinh 4 véi nat ngudn 1a nit S.

— Céc nat {3, 4, 5} thudc goc phan tu thir nhat cling voi

nut dich D.

— Céc nat {1, 2} thudc géc phan tu thir 2 khong cling

goc vai nut dich D.

Theo giao thire DRQC néu goi tin gii tlr nat S toi it
D thi s& di qua cac nit {3, 4, 5}, tuy nhién, néu chon di qua
cac nat {1, 2} thi s& giam chi phi dinh tuyén goi tin. Cac
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nat {1, 2} 1a nhitng nat tdi uu khdng thude cling goc phan
tu voi nat dich.
4. P& xuit giai phap cai tién giao thirc

Trong chién lwoc dinh tuyén phan chia goc phan tu,
viéc dinh tuyen chi dat hiéu qua t6t nhat néu ton tai cac nit
t6i uu cting nam trong goc phan tu voi nit dich. Dé han ché
viéc gui goi tin dén vung trong va khic phuc Van deé duong
di tbi uru, nhom tac gia dé xuét giai phéap cai tién dinh tuyén
dya vao phan chia goc phan tu d6 1a xoay truc toa do cia
nut hién tai, thuc hién tinh toan tim kiém nut ké tiép trén
duong di. Giao thirc cai tién ndy tam goi 1a “Dinh tuyén
dia ly dwa trén quay truc toa do - Detour Routing based on
Coordinates Rotation axis (DR-CR)”.

4.1. Gidi phdp quay truc toa dp

Tir hé truc toa do gbe ban dau cua nut S 1a xSy, khi n(t
S thuc hién tinh toan tim duong di cho goi tin dén nut D,
nat S sé thye hién viéc xoay truc toa do ban déau thanh truc
toa d6 méi 1a x’Sy’(Hinh 6).

Viéc quay truc toa do dya trén ti€u chi: Cac truc toa do
méi dam bao cach déu biang nhau t6i nat dich. Khi do,
duong théng ndi thm cua hé toa do va nat dich D s& 1a
duong phan giac cta goc phan tu theo truc toa do mai ton
tai nat dich. Nhin Hinh 6 chiing ta thiy, khi ha vudng goc
2 duong thang tir nit D t6i hai truc toa d6 Sx” 1a DH va Sy’
la DK thi khi d6 DH = DK.

Hinh 6. Xoay truc toa do ciia mit S

4.2. Phwong phdp quay truc
Xét phuong trinh duong thing trong hé truc toa do xSy:

T o M

Trong d6 (x1, y1) va (X2, y2) la toa do hai diém trén

dudng thing; a, b 1a cac tham s cua duong thing (d):
ax+by+c = 0.

Bién d6i phwong trinh (1) ta co:
X(y2-y1) - x1(y2-y1) = y(x2-x1) - y1(x2-x1)
<=>X(y2-y1) y(x2-x1) - x1(y2-y1) + y1(x2-x1) =0
<=>(Y2-yDx+ (2 + xD)y + (xA(y2 - y1) + (Y1(x2 -x1)) =0
= a=y2-yl
b=-x2+x1 ()
c=-x1(y2-y1) +yl(x2-x1)
Trong DR-CR, dé xac dinh duoc hai truc toa do0 moi

Sx’ va Sy’ ta chi cin x4c dinh duoc toa do cua 2 diém trén
moi truc.

Toa do thir nhét 1a S(sx;Sy), ddy 1 toa d9 gbc cua hé truc
toa do cii va cling 1a toa dd goc cua hé truc toa d¢ moi.

Diém H(x’1;y’2) ndm trén truc ox’ va K(x’2y’2) nam
trén truc oy’. Toa d¢ diém H va K can tim la giao cua cac
duong thang vudng gdc vai truc toa d6 mdi va duong thang
di qua toa d6 nt dich KD va HD.

Gia thiét méi dat ra cho thuét toan cai tién 1a xac dinh
duoc toa do 2 diém H, K trén hai truc toa do mdi. Viéc xac
dinh chung dua vao cac ham lugng giac. Quan sat Hinh 6:

— Tinh gi& tri tan goc nut dich

tan(xSD) = (dy — sy)/(dx — sx ).

— Tinh tan goc tao boi truc toa do méi oy’ va ox la

tan xSy’

— Tinh toa do méi cia hai diém bt ky trén hai truc toa

d6 khi biét tan xSy’ va gia thiét cho trudc toa do thudce

truc Sx.

Khi do thay cac gia tri méi vao phuong trinh (2) s& dugc
cac gia tri a, b, ¢ lan lugt cua cac truc ox’ va oy’.

4.3. Phwong phap quay truc dp dung trong thudt todn
maoi

Khi str dung thuét toan dinh tuyén trong giao thire DRQC
(Hinh 3), truong hop niit dich khong ton tai trong céc tap hop
nat hang xém hodc trong bang dinh tuyen, thudt toén
DR-CR s¢& dugc ap dung dé tim kiém cac nat hang xém cap
2, 1a ntt d6 hoac nl'}t trang. Sau khi goi ham xoay truc toa do
trong DR-CR thi s6 lugng cac nut hang x6m thudc cung goc
voi nat dich ludn 16n hon, va khoang cach gitra cac nit trong
goc phﬁn tu maoi dén~ nat dich s€ nho hon so vc'yi hé toa do
ban dau. Diéu nay dé dang dugc chirng minh bang cach st
dung céc cong thirc luong giac voi dudng tron c6 tam la nat
gui va ban kinh 1a khoang cach tir nat gui dén nut dich.

Ap dung quay truc toa d gitip cho thudt toan DRQC giam
chi phi duy€t qua toan b cac nit hang xom khi gap van de ve
vung trong trong dinh tuyén dya vao thong tin vi tri dia ly.

5. M6 phéng va danh gié

Nhom tac gia da cai dat va danh gia hiéu nang cac giao
thirc da dugc d€ cap deén trong bai bdo nay gom: giao thire
GPSR, DRQC va giao thirc dinh tuyén cai tién tir giao thirc
moi duge dé xuat DR-CR. Cac thuat toan duoc cai d;flt
trong bd cong cu md phong sy kién mang NS-3. Ma nguén
cai dat duoc viét bang ngon ngir C**. Cu thé:
5.1. Ty Ié chuyén géi tin thanh cong trong mang

Thuc hién mo6 phong theo kich ban cho 5 géiu tric mang
khac nhau nhu Bang 1 v6i cac nut c6 vi tri ngau nhién trong
dién tich 500m x 500m, nguon va dich ngau nhién.

Bang 1. Théng sé kich bian mé phéng mang ngdu nhién

N1 | N2 | N3 | N4 | N5
Sé nat 50 | 100 | 150 | 200 | 250
Thoi gian mé phong (s) 100 | 100 | 100 | 100 | 100
Tdc db truyén dit lisu (Mbps) 2 2 2 2 2
Kich thudc gai tin (byte) 64 | 64 | 64 | 64 | 64
Transmit Power (dBm) 75|75 (75|75 |75

Thuyc hién cac chuong trinh m6 phong, phén tich va tinh
toan két qua cho thay ty 1& chuyen g0i tin thanh cong cua cac
giao thirc twong rng vi moi cau truc mang nhu Bang 2.
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Bang 2. Két qud mé phong

STT | Nit mang DRQC GPSR DR-CR
1 50 72,00% 69,00% 72,50%
2 100 80,00% 76,56% 81,00%
3 150 89,56% 84,60% 88,50%
4 200 90,58% 89,58% 90,58%
5 250 93,38% 92,38% 93,00%

Két qua md phong cho thay: Giao thirc dinh tuyén dua
trén phan chia géc phan tw DRQC va DR-CR la nhiing giao
thirc dinh tuyén c6 ty 1¢ chuyén goi tin thanh cong tuong
d6i cao va ludn ludn co ty 1¢ thanh cong 16n hon giao thirc
GPSR. Két qua chi 1o ¢ Hinh 7. Dic biét, véi nhing cdu
tric mang c6 s6 luong nit mang nhé (ching han dudi
150 nat) va phan bd trong mot dién tich 16n thi ty 1¢ chuyén
g0i tin thanh ¢ong cua giao thuc DRQC, DR-CR va GPSR
c6 sy chénh léch tuong ddi cao, cu thé, giao thitc méi
DR-CR ¢6 ty 1& chuyén goi tin thanh c6ng 16n hon DRQC
va 16n hon han giao thirc GPSR (Bang 2).
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Hinh 7. Ty 1é chuyén géi tin thanh cong
5.2. Thong luwgng trung binh ciia cdc giao thirc dinh
tuyén dia ly
Thuc hién md phong giri goi tin tir nat ngudn téi nit
dich va thuc hién tinh toan thong lugng trung binh theo thoi
gian ctia cac giao thitc cho cau tric mang nhu Bang 3.
Bdng 3. Théng s6 mé phong mang cé dinh

STT Tham s Gia tri
1 [Sbnut 150 nat
2 |Thoi gian m6 phong 30s
3 |Dién tich phén bd niit mang 500 x 500 m
4 |Khoang cach nit 30m
5 [Nutngudn Nt {18}
6 |Nut dich Nt {95}
7 |Transmit Power 7,5dBm
8 |Data Rate
9 |Packet Size 1.024 byte
10 |Data rate 2 Mbps

Két qua thuc hién chuong trinh m6 phong véi cac giao
thirc lan luot 1a DRQC, GPSR, DR-CR nhu Hinh 8 cho thay
rang, d6i vi mot cAu trac mang c6 cac vi tri va ving trong

¢b dinh cho trudc, trong mot sé diéu kién nhu kich ban mo
phong (Bang 3), két qua thong lugng theo thoi gian chi ra
giao thirc DRQC, DR-CR Ia hai giao thiic dinh tuyén dya
trén phan chia goc phan tu, lu6n 16n hon giao thirc GPSR, la
giao thire dua trén thuat toan tham lam. V&i mét cau triic
mang co vung tréng xac dinh va cac nit nguon va nut dich
nam ¢ nhing vi tri khong t6i uu, chung ta thdy rang giao
thirc cai tién dya theo phan chia goc phan tu (DR-CR) co
thong luong trung binh 16n hon giao thirc gbc 1a DRQC.
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Hinh 8. Thong lwong cua cac giao thirc

6. Két luan

Trong bai bdo nay, nhom tac gia da trinh bay vé cac
giao thirc dinh tuyén st dung thong tin vi tri dia Iy trong
mang khong ddy c6 cac ving tréng. Nhom tac gia ciing da
so sanh va két qua chi ra rang, dinh tuyén theo thong tin vi
tri dia 1y trong mang khong day thi giao thirc dinh tuyén
dya vao phan chia goc phan tur ludn c6 két qua tot hon giao
thirc dinh tuyén dya vao thuét toan tham lam. Trong diéu
kién c6 vung trong thi giao thirc cai tién DR-CR ludn c6
két qua kha t6t so v6i giao thirc DRQC va giao thirc GPSR.
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