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A Greedy Geographic Routing Algorithm Based on 2- Hop Neighbors

WANG Jiarr xin, ZHAO Xiang-ning, LIU Hur yu
( School o Information Science and Engineering, Central South Unwersity, Changsha, Hunan 410083, China )

Abstract:  Geographic routing is widely used in wireless sensor networks dve to its great efficiency, low wuting overhead and
good scalability . However, the problem that mos of the geographic routing algorithms which adopt greedy algorithm as their basic
routing strategies have to face is the ‘ routing void phenomena’ . Aiming at this poblem, this paper presents a new geo graphic rout
ing algorithm, Greedy algorithm based on the geographic information of 2 hop neighbors (Greedy 2) . Greedy 2 algorithm makes
nodes be aware of the exigence of voids before the packet reaches a region where the Greedy forwarding fails, so that the packet can
bypass the dead end node ahead of time to reduce the probability of encountering the routing voids. PATN, a Planarization Algo
rithm based on Two hop Neighbors, is also introduced. PATN ensures the success of perimeter routing through the planarization
without extra overhead, and guarantees delivery in UDG networks when Greedy-2 algorithm fails. Extensive simulation further show s
that Greedy-2 algorithm can significantly decrease the routing void phenomena. It obtains better performance than Greedy algorithm
basd on T hop neighbors in aspects of the packet delivery rate and the length of routing path. G PSR 2, which combines Greedy 2
and PATN algorithms, has less average length of routing path than GPSR.

Key words:  wireless sensor networks; geographic rouing; greedy algorithm; information of 2-hop neighbors; routing void;

planarization

( Wireless Sensor Networks, WSN)

2

(121 « o»

200709 11; £ 2008 03 12
(No. €0673164) ; (No. 06JJ10009) ; (No. 20060533057) ; 973
(No.2008CB317107); ( No. NECT- 05 0683)



1904 2008
(34
@ 2
31, ’ ’
( Greedy2 ) . Greedy 2
“ ” (overlap) > (implo ,
sion) 31| , . Greedy 2
2 :
s Greedy 2 ,
, PATN. ,
[6.7] . , )
, Greedy-2 PATN GPSR-2 GP
, ) SR1Y
©® (8] 2 Greedy2
; , . L N(i)-k ik
, ., N(i)-k i
[9~ 12] k
2 k
’ ) , Greedy k&
( k=1,2,3...).
(routing loop), i , Greedy 1 N(i)- 1
: GG RNG 131 GG/MW  RNG/MW ;
(5 CLDP [16] . Greedy
CLDP( Cross Link Detection Protocol) 1
Greedy 1
.CLDP , ,
Greedy-1 ,
(m , k
LCR™ GG :
k 2



10 : 1905

Greedy-2 , N(c)-2
Greedy 1 . i Greedy 2 ,
Greedy2 ,
3 Greedy2
, N(i)-1 N(i)-2 Greedy 2 ,
, Greedy 1
1 , .
S \ b .
' ]
D. T4 ’ NS 2( network simulator)
i) void : :
. 1000m  1000m , 500~ 3000
va
Greedy 1 L W : 3~ 18.
, S N(S)-1 , S UDG , MAC 802. 11 ,
A, N(S)-1 A 40m.  200s ,
D . N(A)-1 2000 . 5
A D . Greedy-1
Greedy 2 ,
, Greedy 2 , S Greedy 2 Greedy 1 ,
N(S)-2 C N(S)-2 D ,
s C D s
N(S)— 1 C 5 ;g ./1~';E/' - .
- -
! ’ of 7/
& 07r
2 ﬁ 06_ /
A o5k
Greedy 2 . ij gi_ i
Greedy 2 c, 03f
o2f d —o— Greedy-1
d, p, Greedy 2 o1l e (}::zdz-z
: 00 —3—% & 10 12 14 16 18
@® N(c)-1 B4 45 ROFH8 1
d, , d. B2 9 AR A 0 4% o 43 4L B F A O
@ N(e)-2 2 Greedy 2
( j). Greedy 1 . )
® i d e d : Greedy 2 Greedy-1
N(c)- 1 j i i ) . Greedy-2
2 i 2
(a)j d; ( 4~ 10 )
(b)i N(p)-1 ., i d P , Greedy-2
d . . , , Greedy 1
@ i, N(e)-2 . Greedy2
d ( j)- 1007% . 8 , Greedy-2

® BG@ i ] 100%,  Greedy1



1906 2008

12 , . . , k
9 ’ n ’
8 //D\Q\D O(kn). , d
- 7} . o O 2/2"“’:8 ’ L 0 (dk) ’ 3
£ °f " x
£°0 0 o8 ’
g 4 e 2 , Greedy 2
o e 4.6 17%. 3
5 —a— Greedy-1
1 o Groedy iy Greedy2
% s w0 1z e 16 e ’
CESFR T Greedy 2
B 3 Y B A A 4 v ST 35) e 7 0k 3 1 o GPSR Greedy-1 ,
3 Greedy 1 Greedy 2 ) )
.Greedy 1 Greedy-2 , ,
Greedy 1 . Greedy 2
. Greedy 2 cp Greedy 1 , GPSR
, Greedy 2 ,
AODV ,
. AODV L19] , ,
PATN Greedy2  PATN GPSR-2.
Greedy 1 Greedy 2 s 4 PAIN
,Greedy 1 Greedy 2 .
Greedy-1 , ,
s Greedy 2 s s
. 100%
, , ( Planarization Algorithm based on Twohop Neighbors,
Greedy 2 Greedy-1 , PATN) . PATN ,
Greedy 2 cp Greedy-1 , :
, ) 3 P(i)-1 i 1
, Greedy 2 Greedy'1 .P(i)-2 i
8~ 14 . Greedy 2
, PATN
Greedy 1 PA'IN 1 u, {P(u)-1
, NP(u)-2) o4 ),
, . P(u)-1 v w,
Greedy k (k= 1,2,3 A ww w wv W
) , , , woww w ,
) id 4
s . Nuaw  w , w .
, , PA'IN 2 PATN 1
k , , A, N(A)- 2

Greedy k| Greedy (k- 1) .. 5 ) N(A)- 1



10 1907
. RNG/ MW
A D
= % =
C B
5 GPSR2
P4 PATN HLI 1 A s PﬁNﬂﬁl‘lZ_
B D , AB D, Greedy 2 PATN ,  Greedy2
AD  BC , ,
. , PATN ,
, id , GPSR-2 ,
GPSR , GPSR RNG/MW
unG , PATN 1
unG , unG ,
, 6 w ».GG  RNG 51 GPSR2
unG
6 GG RNG Ju w o v ,GPSR GPSR-2
2 2 7
w s s, U w 25 —m— GPSR 200m*200m
v .GG/MW  RNG/MW w, . Bl oo o
20 - z m*
v v GG RNG , o GPSR 200mes0m
P~ —%— GPSR-2 300m*300m
v 6 w u , v ) ® 151
_ &
w , PATN 1,
§ °r w
, (P(i)- 10P(i)-2)(i= u, v, w) gl
0 1 1 1 1 1 1
4 6 10 12 14 16
m 5 AP
(@) ZEW /N S B B 3 (1) B
= —u—GPSR (Ave Deg=8)
20 [ —e—GPSR-2 (Ave Deg=8)
| —a—GPSR (Ave Deg=18)
M6 4 UDG Mt GG/RNG TRk KM & [ --GPsR-2 (Ave Deg-18)
PATN , o b .
14
%
’ §: 12 '/./
’ 10 %
, unG .
' &% 2 a 6 8 10
) : UDG ; 4 2453 W 164
PATN 1 2 GG RNG (b) W BOION T34 it 4 P61 S
GG/MW RNG/ MW B 7 GPSR-25 GPSR $¥ 346 V1) % 12 B 3 b H AL
, PATN , (1)
uDnG ,PATN : ’
, 200m X 200m 250m
’ RNG/ MW x250m  300m X 300m. UDG PATN
RNG/ MW e _PATN RNG/MW



1908 2008
GPSR-2 GPSR s s
s 5 s 2
: Wreedy-2 O(2e), e . d
,  Greedy-1 , 2e= dn. , GPSR O(n
R + dn). , GPSR-2 GPSR,
.® s , GPSR-2
’ 6
(2)
, , —Greedy 2
( 8) :
( 18) . ) s
o 2 5 10 , 50m x 50m, Greedy2 ,
s 7 PATN,
by , ’
s . PATN
Greedy 2 UDG )
Greedy-1 , ) )
, GPSR-2 RNG/MW s
GPSR RNG/MW UDG , PATN
) 10 ,
GPSR-2 GPSR 10 s RNG/ MW
B 5 2
5.2 , Greedy1 , Greedy 2
s Greedy-2
, , Greedy2 PATN GPSR-2
Greedy 1 ,PATN  RNG/MW GPSR
, GPSR-2
GPSR [1] ) , . [JI. )
2003, 14(7): 1282— 1291.
Ren FY, Huang HN, Lin C. Wireless sensor netw orks| J] . Jour
. Greedy-2 nal of Software, 2003, 14(7): 1282 1291. (in Chinese)
[2] , , . [J].
, 2005,42 (1) :163- 174.
002 " ’ Cui Li, Ju Hailing, Miao Yong, Li Tianpu, Liu Wei, Zhao Ze.
(2n). Overview of wireless sensor networks| J]. Journal of Computer
, PATN Research and D evelopment, 2005, 42(1) : 163— 174. (in Chr
’ nese)
,GPSRe2 0(2n). [3] G Finn. Routing and addressing problems in large metropolitarr
GPSR > scale internet works | R]. Virginia: Information Sciences Ingt
P tute, 1988.
O(n). [4] KARP B. Greedy perimeter state routing [ R]. Vrginia: USC/
UDG PATN RNG/ MW Information,Sciences, Institute, 1998.



10

1909

[ 5] Heinzelman WR, Kulik J, Balakrishnan H. Adaptive protocols
for information dissemmation in wireless sensor networks[ A] .
Proceedings of the ACM MobiCom’ 99[ C]. Seattle: ACM
Press, 1999. 174— 185.

[ 6] He T, Stankovic J A, Lu C, Abdelzaher T F. SPEED: a stateless
protocolfor realtime communication in sensor networks|[ A].
In: Proc 23rd Int’ | Conf on Distribued Computing Sydems
[C]. Los Alamitos, USA: IEEE Computer Society, 2003. 46—
55.

De Couto DSJ, Robeit Marris. Lo cation proxies and intermedr

[7

—

ate node forwarding for practical geographic forwarding [ R] .
Boston: MIT Laboratory for Computer Science, 2001.

[ 8] Evangelos Kranakis, Harvinder Singh, Jorge Urrutia. Compass
routing on geometric networks| A]. In Proceedings of the 11th
Canadian Conference on Computational Geometry [ C]. Var
couver: CiteSeer. IST Press, 1999. 51— 54.

[ 9] B Kap, HT Kung. GPSR: greedy perimeter stateless routing for
w Ireless sensor networks| A]. In Proceedings of the 6th Annual
ACM/ IEEE International Conference on Mobile Computing and
Networking[ C]. Boston: ACM Press, 2000. 243— 254.

[ 10] Prosenjit Bose, Pat Morin, Ivan Stojmenovic, Jorge Urrutia.
Routing with guaranteed delivery in ad hoc wireless networks
[A].In Proc. ACM DIALM Workshop[ C]. Seatile: ACM
Press, 1999. 48— 55.

[ 11 ] Fabian Kuhn, Roger Wattenhofer, Yan Zhang, Aaron

Zollinger. Geometric ad hoc rouing: of theory and practice
[A]. In Proceedings of PODC 2003[ C]. Boston: ACM
Press, 2003. 63— 72.

[12] B Leong, S Mitra, B. Liskov. Path vector face routing: geo
graphic routing with local face information[ A]. In Proceedings
of ICNP 2005[ C] . Bodon: IEEE Press, 2005. 147- 158.

[ 13] KR Gabriel, RR Sokal. A new statistical approach to geograplr
ic variation analysis|J]. Systematic Zoology, 1969, 18(3): 259
- 278.

[ 14] G Toussaint. The relative neighborhood graph of a finite planar

set[ J] . Pattern Reco gnition, 1980, 12(4):261- 268.

[ 15] B Karp. Challenges in geographic routing: sparse networks, obr
stacles and traffic provisioning [ R]. Piscataway: DIM ACS
Workshop on Pervasive Networking, 2001.

[16] Y J Kim, R Govindan, B Karp, S Shenker. Geographic routing
made practical[ A]. In Proceedings of NSDI 2005[ C]. CA:
ACM Press, 2005. 217- 230.

[17] Y J Kim, R Govindan, B Karp, S Shenker. On the pitfalls of
geographic face routing [ A]. In Proceedings of DIAIz M-
POM C 2005[ C] . Cologne: ACM Press, 2005. 34— 43.

[18] Y J Kim, R Govindan, B Karp, S Shenker. Lazy cross link re-
moval for georaphic routing[ A |. Proceedings of the 4th Inter
national Conference on Embedded Networked Sensor Systems
[ C].Boulder: ACM Press, 2006. 112— 124.

[19] Charles E Perkins, Elizabeth M Belding Royer, Samir R Das.
Ad hoc orrdemand distance vector ( AODV ) routing [ EB/
OL] . http: // www. ietf. org/ fc/rfe3561. txt, 2003— 07.

, 1969 12

- 2001 s

E mail: jxwang@mail. csu. edu. cn

, 1983 1
2005

E mail: oceanfly 130@ gmail. com




