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Abstract: Firstly a maximum similarity distribution model is proposed. Secondly, a new definition, named virtual
coordinate of a node which composes of the minimum hop counts to several special nodes, is introduced in instead
of absolute physical coordinate of a node. Based on the theories, a distributed |ocation-independent node scheduling
scheme is proposed. The scheme consists of a coverage algorithm and a connection algorithm. The coverage
algorithm takes advantage of the nodes’ virtual coordinate to divide all nodes into several subsets. Without using
location information, this scheduling scheme not only has the ability that sensor nodes in subsets are more
uniformly distributed in the target region than other schemes, but also guarantees that all subsets are connective.
The simulation results show that the scheme outperforms the randomized node scheduling scheme, on the coverage
rate and network lifetime, as well as the number of external nodes when maintaining subsets to be connective.
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T VAL STVA T B8 R AT JAVA B F 4 Windows XP #EE RGN & BT 736 F Rl AR KR 171 A0 EE
J7 % NSV C(node scheduling scheme based on virtual coordinate) (4 B R, 3E 528 7 SCRR[10]42 i 1K 5 42 B
K43 A 2 BEHL Y 250 FE P il RSGC(randomized scheduling scheme with guaranteed connectivity).££ 4} EL 52 5%
o AR SCHR 1 BN R 5 8 B TG G 1) AT B ALY U B B DU R Pk BB R R AT LR
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Tablel Parametersin thisexperimental simulations
x1 LRI S

Target area 300mx300m
Number of all nodes 2000
Communication range 20m~50m

Sense range 10m

Amin 0.5%Rs
Number of subsets 1~-8

Number of reference nodes 8~20

Initial energy of each node 100unit

Energy consumption of working nodes per time lunit

41 BEE

(585 2.2 10 6] LSRRI 5087 50,24 e 1 Poy 53 8,0 245 o 2 6 8 LS 004510 AR 308 £3 F-72
T Loy T 8 PRI a4 3815 0 FLA R I R0 88 40 BE 00 1,405 40 M4 0 5 4% M\ 20m
AR ) S0 6 411 23 A A S e N 8 A B 20 /.28 2 AR S 6 R R 1 10 U 1%
B A .
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Table2 Communication range of nodes vs. reference node number
F 2 W RN AR S XY 2 BT AN

Communication radius (m) Reference node number
20 8
25 10
30 12
35 14
40 16
45 18
50 20

AT BRI SR L T REARLAR B 75 U B2 7 5 v A i SRV R R AT 0 A S N4 ) 1) 73 41, /E 300mx300m
FBR DX 3 BEHLES B T 2 000 /N1 i, 15 i AR A AR RIS A2 43 5 20m #1 10m, 73 214504 5.5 6(a) il
B 6(b) £ — S5 R AL DAT PR B B IR B 5 SR 2 B 3 A A AR N 7 i DX ] 6(a) R Y
FEFET AR B K45 R U 18 T 58, ] 6(0) A 5 67 B 0 O 1 1 e B L 2 PR

(@ (b)
Fig.6 The covered area of nodesin the 3rd subset
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K7 R AN K=5 N, IR Rl 55 SR AE AR 11 A5 2R TR S5 M 25 % CR(coverage rate):
mMaxCR 4 5 A3 ALK VS I A I K45 1 45 K78 75 % ,meanCR hy 5 AN 7341 1 ~F- 14 78 75 %%, minCR 4 5 N34
VKBS LT A N 3R B /N4 26 22, H b maxCR,meanCR F1 minCR #5852 20 VX S2 3 (T 2412 B oh i] LU HY,
F5 R A T RE A AL R 1101 RO Sy 22 P IR 6 B W) 43 2R RSN e K 5 R K208 0.90, 1R T 5 4 B JE 6
(4 A5 BE AL IR FE DI AR ) 78 5 S0, A AL SR AR I B K BT 26 R U 0.82 Zo A0 T BTl A SRS I 3 B s K
2524 0.88,1M & & T AT 4 4 3RAG 10 T3 8 26 AN AR BR4E 0.795 A A7 9 H i 43 AU 345 M /N o A B i T
J5 5 4 ARAT 1 d K 5

8 4 R A AR S=30m I, 2 73 2 AN KO 1890 3 8 I, b 3 P A o S0 T 2 7 o R
on] DA 22 40 EHAN BOM S5 IR 25 AT 43 2H 3R AR 10 P38 8 55 SR B R T U5 T AT G A SRAS R T G
HARATH Z R, 5704 2000 A1 550 7 AUB IR I8 55 R S JE A4 B AL B IR 1134 B A5 EOKEL
AR SR BT P AN AL S T 286 AN T - T3 AN 41T 400 A .
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Fig.9 Communication radius vs. increased nodes when executing two connection algorithms above
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T A A R 2% P B BT T s R A B NSRS B4 4L, R X 4 0 2B 27 1 TR) R 500, M B AT L HY 3540 41
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Fig.10 Communication radius vs. lifetime of network
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