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Abstract: Due to the instability of wireless links and the complexity of geographical environment where wireless
sensor networks are deployed, sensor nodes can not guarantee communication with their neighboring nodes with
high probabilities. Resolving the problem of finding the sensor nodes that communicate well in practical settings
can play an important role in node clustering and the optimization of routing protocols. It is important to note the
discovery which nodes in a region are more close to each other in actual movement. A new algorithm called
K-CLOSE is proposed in this paper to solve the problem which finding the most k close regions. First, K-CLOSE
abstracts wireless sensor networks into uncertain graphs in a distributed manner. Then, the closeness threshold is
determined by an approximation algorithm proposed in this paper, which has approximate rate 2. Finally, the k close
regions where sensor nodes communicate with high probabilities are discovered using tree searching and
branch-and-bound methods. Moreover, the experimental results show that the proposed algorithm is efficient in
practice.
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Fig.2 All probability worlds implicated by uncertain graph G1
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W A HEP T 4 RS AR S i AT K AL R A R

0 4 RGBT FE R e d— A K/ R KL (RO HE HE R A7 i K AN 033X K A6 3 BIV A 5 4 i 4
IR B4R, 25 G AF S ME 0 T 4, A58 PR ME v LU 45 04 A7 B U BE B Tl B2l O(Ign), 7] B HE P 38 BB 12 3% 1 ST T
Fa) 385 90 2R WS o A v [R]85 S (0 30T B K 8 DA T N U0 R SRR A PRI A v 1 A 3R A e
1 &5 S 2 — i HH HE P 1) KA g5 BT
3.5 K-CLOSERY4f k. 5745 5k A%

S AR T — AR AT BBt LS (4 R E IR AR AR R 5 s 2 IS A P S5 K HE 1) B 2 i ik
BB B B0 T B R AR B m AT KA R PR 45 ) SR A IR A — 4 1) 7 SRS AR 288 T B 9T A S 481
e SEA A7 AE AR AT R RAR S s 1 B 4 95 BASIC BLVA A 1R K4 i (AT AE AR 22 20 B8 P AR AETUAR RV B (R
o, LU LA 5 DO SRR — DAL

(1) FZAE L P T A P R 0 JF AR A Sk BASIC Hh 2 R 2 vhob fr R i R g 1 R b T A
A0 B8 3 Fp SO I DA 7 AR AN a5 0 B S R R A R S L A S R IR 2 R IR 3 AT LU
TEAT A5 60 3 00 3 o g 398 I ARt e — AN gt ) B 1 A 0 S R P AT AR SR, LT v LARR AR 50% [ 1S 4E
e, RIS 30 28 % 0 R ) B % A 1) AT SR I R M Rt W A T ST B, M R I B R RN T IE T
T R ] AR IR G TR U S A AR AR

(2) HEZM L JZ BT KL 7 v, SR BRI N D s BT RIS B B M B EE R T K
AN B AR IRT s—1 BHPORTTREG AR s 1T B R B, BT LAAE % BEIG 75 v 5 H 5 B RIAEAE
R ARAR SV ] B R A5 s—1 )2 T AT A0 R 3 vpond ST 28 B %8 1 A7 AR 9 - SR

(3) ZET A7 AEME 2 I 9 V) BY A 7 2%, o B 2 Wl S0, A6 B 1 R ) 4 2R IR I R e B 2 T 348 o, P s 1 A7
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FEAR R3S, T DA R] I SRR o A1 i ) SO0 B2 8 8 T A R M3, 1 2R 81 00 B B B DA L 39 0, O B A
He%T.
A LA L BT SRS AL 5 (1) K-CLOSE S320X HUAN FBEIA, 76 55 4 715, A TRE 2 — 20 B Ak SR K 2R

4 KIWER

FATTRIFH S5 96 25 55 AR SR B BAT 303, A RO R 55 A () 2 500t 5095 10 3 i A R 092 T 3 & AL 1 o
B R EEHAE BGL™ HE Y T C++Sz Bl G++4n i Bl 0 TS i & HL A4 Intel Core 2
Duol.66GHz CPU Fl 2G W 17,iz1T Ubuntul0.10 #:4F & 4t.

FH T 2 LR AN ff 58 S BB 70 To S A% IR AR I 48 vh )b AT K558 X 38 B ) 0 P AH DG 5095, B At Y 4%
R IR e S T A b B S0 S AR ST v B ) AR 2 AT L e, A S 3 B AR S () X 4% R B AN ) B B A TR B AIE
BG4 BT 1A 45 T B S AR AT 1R 20 I3 3ok AN [ P 458 X6 L AR S0 B9 7 T R A S 2 T 4% AN ) W) 44 A 955 115 5 4
A 4 AE T (38 2 1 e SRt 0N
41 KGR

TEASCEN 1 P VR RER T A1 T0 B AL B 9 25 vh AN s 1] 1R A9 8 RN e A0 S ms (L2 | T S se v [+)
— B SIS AR GUAE LA SE I 2 Pl AN [ 0 4% B, TGV 0 UE AR SO AR B R T P 4% ) LR DR AR SR FH A
PO AR AN B BRI 9 AR b B 1 BT AT B I 246 11 0 S AN S A R R AT ARG 1) BHUBE 1 B AN o TR SN
AT A 2 P RT DARSEAE 55 20 TG 2 A7 SR 88 I 8% B 355, AR SR FH 8 10 JI AT L TP 45 11 9 2 L S R e i 2 4 41
PSP PR AN A i 50 I 50, AR 25 199 9 LA R R BRI A A, N T 60 1 A ST i 0025 FR) 200 2 R 4 AL )

AW R B BioGRID i 2 3R A5 1 50 SE (1 AN 5 18], 5 AN 4 1 R AT L ) 45 R o — N AN 5 11 T A AR
R L OBLAUL AL SRR 28 79 R AR A BT ) 04T EL BT A ) (AR 3 TR R el R 23 T AR S = )
STRING %4l 32 fit. 4 20 B EE dr vt SENLBEML AR B, I b R e 5 1] L R 3 EAT ANAff o2 1 4k 3

Table 1  Graphs used in performance evaluation

F 1RSI 6 4L A KRS 2

HHE 44 B T i 4 BUE UAAERE RT3
(Graphl) 4t 4038 5564 0.469
(Graph2) i Hs 827 961 0.392
(Graph3) 4Ll 150 100 (aver=0.7, d=0.2)0.748
(Graphd4) i i 200 150 (aver=0.3, d=0.2)0.306
(Graph5) ki) 500 1500 (aver=0.4, d=0.2)0.349
(Graph6) £ Ll 3500 3800 (aver=0.6, d=0.2)0.539

AN 5 AL B 2 K01 average K d, 7E AN M A B Ik TR b S A A o PR T A L, A5 P B LR AR B
LL aver Sy 35,0 o J5 2 56 PR 1 A5 4 I EATIRRARE 5 AN [ (1) R S AE N PRI 4% 4 v

¥4 1 ¥ Graph2 F1 Graph3 R4 f5 B9 BCR Wi 3 i, 12 18] 2 32 J 7= TO0 s 1) (00155 190, 7 T R 23 K
FLREE R AR SCELIR IR b it DR £ 2 I 5 4R HAFAE A e (1) KA 77 X

Bl 4 52 6 ZH W2 Bodla P I A7 AE R (1 20 A 15 0, D ILHC R AAS [ £ 53 A1 A5 552 B 14 A JEds 90 208 B35 P4
AR L TA] AR 305 DR 00 P o o AT S AN [ F6) 2 A1, A ST 22 AN ) U L AN [ 2 A1 T 1o 4 B0l 2 42 S0 AN
v 199 25% £ 365 FH 1

Bl 5 o b 48 Bt o AN BB AN 52 PR I T~ 35 B2 g ot AT ANl e A 0 T - 349 30T 8 R 1 0 Bs iR, 5
I3 A AEAS TR (1 00 488 A 355 o DAL 32 A A6 M 3 (45 00, 2 A 55 D0 I FANAR [), e LA, =3 5 o 1 6% 38 455 o 3
A AN E R AL AT BE D BE R Am o vE IR . R 0 55 A% mT e BUIR DI AR £ 2 B R A8t I LAAE 552 s 4 46 3R 4T
IR STAE B IR AN 2 1 (1% FE A i %2

=+ Boost Graph Library(BGL).http://www.boost.org/doc/libs/1_42_0/libs/graph/
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Fig.3 The topological structure of Graph2 and Graph3
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Fig.6 The ExD value of different graph Fig.7 Impact of the variation of s on the execution time
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