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Fig. 1 Localization performance of different nodes number
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Tab.1 Average network connectivity of different communication radius based on 100 nodes

WEEA/m PSP || R m SR | R m A
15 6.121 25 15.467 40 34.589
17.5 8.069 27.5 18.359 50 47. 664
20 10.323 30 21.182 60 61.622
22.5 12.823 6 35 27.539 70 73.182

B12(a) 5B 2(b) 45 H T HE LIRS R 26T 35958 38 B B 450 I, R 615 25 e o v ] R AR F i 28

I 2 (a) PTHIAES T S — B RS 0T, Bl X4 ST 3402 30 32 A 38 n , T 380 6 1R 22 B sl NI F il 1
R, ABAE L P35 3E 0 B /N T 10 B T —SE AR AT A5 T B /b b RS I A1 05 (5 8, DT
SEEE KR | 1T ST A 2R X — A I R AL T 5.8 AT 10 AN Y A AR DR, i T
INT 10 B ENTIRZE B8N T 19.17% 6. 68% F1 1. 85% ; A& F 4> FSE-4908/N T 19. 65% ,6.47%
F13.05% . & 2(b) g H T AR 026735032 38 B8 9 7 B (B h 4%, ol TR mT 260, 40 s RV BSORI G 1 a5 A8 —
S B AN I ) DO 4% - Y4 12 2 ) B T 2 /) , TR 0 SN B AR [ ke 57 S TR A2 il 58708

BI2(e) 5B 2(d) 45 H T 1 5Ok 100 B 7E R 487234 50 B2 7300 8 .10 16 #1125 BRI 544Kk
XoF S VA P B (S S TRT RS2 AIERL 2 () HRmT AR, 76 IO 246 74 3 3 5 — i sf B 1 A S0 36 m
B ST IR 2E TR N TTAE 4811238 R 8 W, 1140 (6 152 22 A8 AR B O AN SR ARFR A , 1T B 2 ) 2% °F-
P B RN, RN AN O T 15 i SR R AR IR B R TR . AL TR 8 10 A1 16
BEBLR , B A 25 BYE AR 253 BN T 31.78% 16.39% F14.04% . F 2(d) hal LA 1
D) 244 Y- 457375 3 3 B, B T s B MG, 2 7 R ) BEAR PR AN | 17 X 4 1 347 2 30 8 1) R/ N L RS
M) 2 57 HSF (8], 76757 R ANE— 2 B, 28 A 7 7 s TR/

— stex MOR

553 1 gnﬂs

e & HHos
s
2043

fn.ss

0625 1 1 1 1 d1 1 1

10 20 30 40 30 &0 70 8084 W “§ 10 15 20 30 25 35 40
RISk PRy Ar -l -t

PSRRI R
(a} ) {c}

B2 A[R) 0% ST44 3 0 1 o e i
Fig.2 Localization performance of different average network connectivity
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Fig.3 Localization performance of different monitoring areas
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Tab.2  Optimum parameters setting of different monitoring areas

PN I/m BT AR R R UE(E A /m

50 5 55 20
100 10 125 22
150 15 160 29
200 20 200 35
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Fig.4 Error probability density based on optimum parameters of different monitoring areas
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Research on DV - Hop Localization Algorithm in Wireless Sensor Network
LI Mu — dong' , XIONG Wei' ,LIANG Qing’,JIN Ling'

(1. School of Information and Navigation , Air Force Engineering University, Xi’an 710077 , China; 2. Department
of Electronics and Information Engineering, Xi'an Institute of Posts and Telecommunications, Xi’an 710121, Chi-
na)
Abstract . DV — Hop algorithm is a typical range — free localization algorithm in Wireless Sensor Network ( WSN).
For the problem that there is great difference in location errors and positioning time because of the different factors
settings for DV — Hop algorithm , the algorithm parameters including the number of nodes, average network connec—
tivity and monitoring areas which impact on the location error and positioning time are analyzed and simulated. In
view of energy and the cost restriction, and through analyzing the simulation results the conclusion that the average
network connectivity and the numbers of nodes have great influence on location precision and positioning time of DV
— Hop algorithm respectively. Theoretical analyses and simulation results show that the optimized parameters effec—
tively reduce the node location error at the different monitoring areas based on the low energy consumption of DV —
Hop algorithm.
Key words: Wireless Sensor Network ( WSN) ; DV — Hop algorithm; parameter optimization



