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[i, 7] Je FLAR & cell AL bm AT EL A AL AR (1565 B 56 &R, 17
4 (b) 4 H 7 R/ S S5 R 1Y) B T 44 1 O

B AL 53 AT 7E I 266 w14 755 50 RTAR 408 SCRR [15]
(LI 255 B B 1) B AR AR EEAE T B cell A4 .
BT R R — AN A BRE, R A 7 2E (T
B, BIFEER/N, JEEIE S B8 = PR sensor 11

cell "PTRCE — M EEEE H Tg AL 1 sensor 4>
#, A AR actor AT LURYE H S cell ARARFE H: 4B
UL cell Az S Hoxs LR AL

3.3 BEREHFHMIEEN

BB ARG, HAE T A
B 3 3N G 38 (1 A B ok B I R R X N
sensor 15 i, A T BN — AR A0 AL B R AT
[F) 7 5y, 75 B8 2R 28T A ) e A X 3 AT Ry 0 ke
Ji. BEAFNEWMER L PR, — IRl s N R A
Rap (ap FRERUTT RS B TAE K KL
J& 1 R IAL B P A p(as), FA7 i A8 i e o7 & 41
Candidate-Position(0) H (535 158 117, ik fr &
R M HTAL B A W] AR R A R T I R AR B
BB ), SR BB JE T AR O R BT cell (58
TAT), BRI R DN LA NILTE. BREN—
J& PRAIE actor [F] 76 2R A M 3)), AR I 2747 5
RGO, B EE B CROE RO SRS
S O A A B K 1 cell fE Mt s LA B, X
FEBE AT LA 45 /N4 2% 78 [t 7] UORAIE 1] sensor 19 A1
WERMTTAHR. FRMERERE, FHY
BB R B pa, (57 84T), [R5 B ik o7 B P
FIME B (B 94T), FFTHEH 1l i) JR 0 19 AU 75 4
C(j) (BE1047). A s S 2R B pr £ 1R J7 %
XA ih F), A R R E LT

SRR WSS R W RAAS 2 i A ik 17 B FP 5150k B
i actor X sensor 17 &3 7 55878 5 A, MR H K
1B (56 1447), HoRE R e o B e 515k =2 J 8 dse te
KBRS, 25 BHACARE TS Rk 3 2AH N A7 /I
Al IX ey B 0T LLE i WSANS ¥ 4% &) 8 B K 78
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%1 (HMFRH):

1 Candidate-Position(0) = p(a;) Va; | a; €
Neighbor (ar) && a; ¢ ap

2j=0

3 While (not every actor stop searching)

4 for a; € Neighbor(ar)& & a; ¢ ap

5 if (actor does not reach the border)

67=7+1;

7 search nearby cell

8 update p,;,

9 Candidate-Position(j)=update(Candidate-
Position(j-1), pa,)

10 C(j) = UC(a)

11 end if

12 end for

13 end while

14 Find the Candidate-Position(m) assigned
to maximum C'(j)

15 Move all neighbor to Candidate-Position

(m)

3.4 BUEME—SMIL

MR BN A RS T R AT SR I X3RS A,
s % B HEAN B actor W 5. K actor EEGN
Go, WIFRGH TR EES Gotner ME X

Gother = {a € Gyla ¢ (Neighbor(ar) Uar)}. (5)

T I 28 W10 B R R P, T — Rt Ol
T, actor 11 £ AL T BT AR RAS B H 0 AT DL K AE sen-
sor 7w B, PR Goner I BT 19 R RE B0 [1]
H OB AL E, LA actor X sensor )7 75 4%,
HEREMIRIT, Hrh opa, AR R a; WIIRALE.
for a; € Gother

move a; to 0pq,

3.5 BUAMEESM

E HMFR Bk, B Rz m— g N A
KRR B R R, RS R R 18R T(s),
LB AET AR —RITRN AN x T(s).
FBRAT SRS, RN E S E 5 A
7, fEactor FREIET7 R X 38, actor 19 il a; IR &
1EJ7 7% ABCD ) AB #1 BC i %, W IE T T i
KN L, AR 7N T BIRE ] [B1B% M 2k, 18] 6] B A
d(RT S B 4 (a)), W 2RI Z R cell M4
N L/(2h) + L/d, B HTA 40 Y S48 %R 58 S 1 i

018901-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y118 Z R  Acta Phys. Sin.

Vol. 64, No. 1 (2015) 018901

NP
L L
zww:(ﬂ+3)xNxﬂ@
T ALV (R I (8] 52 2% B2 O (n).

i

B AA

K5 mIREE

4 HiEfpEEERL AT
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4.1 SLIGBH

17 BB AE— > 1000 m x 1000 m Y [X 45 B
BE LR 1000 /) sensor F1 25 > actor T ., P 4545
X9 25 AWK, actor ¥4 HB & A7 B[ 5 78 MRS
Hts. fBi5E actor 1 AT AR 5 HAL Y s @45, 35
R KBS VG RAT A AR W A, LR IR SRS
H A4 25 4> actor 1 ST TEAS K% N BEHLIEAT RS
3. Mg, BEALIEICR T &, R AT s
HN—AEEA. LIS HUE 1 iR, actor 11 54T
1% Ry R BT s N AE N BN S5,
DI EEAS [ N ISR R, 2700 sl xod i sk
5, ¥ R, = 140 m.

F1 MR

X 8¢ X 3, 1000 m x 1000 m
sensor i &M 1000
actor 1 2N 25
sensor 1 AUA(E 12 /m 100
actor 17 FATE)FE Ra/m 100, 110, 120, 130, 140
actor ¥ FUBE(E F12 Re 2R,
KB AL 1,2,3,4,5

FET SRR, B HMEFR S92 3E47 25 20K
2, R INNCFE 5% COLA, RCC#ET I fig tb

. fEHMFR B EH, A X B s il sk X
15 A 1) sensor 5 AN, BN actor 1 AU AF I
I actor 15 A LA 2 H B [X 387 75 1] sensor 17 3L
BV F8 A5 B & actor 19 5% sensor 1) 78 5 5
(5 82 R LR, actor 11 M IR B FE & (55
ZLREFEIE OL) LA S sensor 17 2R B 5 3T actor 17 AR
1) 8¢ 376 R B (5 22 A 0 1% L T actor X sensor [ il
5%, B/INERGT).

4.2 EiEoth

1) “PIYHEEVHL 7 A

PR EIE R AR AE IR A actor 1T RS, HAR
S B M T B R R B — PR S, R
A T H IR A B R SRR

2) COLA BVt 731

COLA Pl 593 3 22 Je it 5 actor 35 i T AE
XA 1-HF DAL, actor T A H R s R I B
XANEVEFEE T ik actor REAL T sensor 15 K
AT D BT A sensor £ actor SRR ES, M
T a4 A X I3UAN 1Y) WS ANs 78 75 44

3) RCC BVEPEAL 73 7.

RCC P 5y 2 R 43 7 e HE 5 77 00 B AR, 5
EARAEAH AR Y R B AT 1) (PR AE— AN HE R A )
SRS S RS T AR . T RUET S
Heid, BRI B PR B kAT TR, [FIR e 8
11415+ sensor A JF 7T B .

4.3 SLIGEERFEEMEED T
431 FHEKK

1) 7 A RE b

M 6 FIE 7 R LA H, 7R BT AR AE LR,
HMFR AR R B Ar 1, FERFONHRFE R
B Hz R iR WSANSs 2 56 80 s L@, i HMFR 509%
IR BRI A, BRIt £, X
HZ BT HT R A1,

2) BB ERE T

MBS MIE 9 Al LU tH, HMFR H k1 MEfRE
R NF R B 0 100, 75 25 (K S S8 R S R g K A% 50 B s
/N, XAEER A O, T HMFR Sk 13t
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Abstract
This paper aims at finding an algorithm in wireless sensor and actor networks (WSANS) to recover the failure actor.
First, this paper describes the real-time coverage model in WSANs, proves WSAN’s coverage recovery is NP-hard. A
cell-based mobile fault-tolerant algorithm HMFR is presented to recover the failure actor, which has a good performance
under a limited condition of initial deployment of network. Through simulation experiments, the results show that the

algorithm is more effective than the present algorithms in terms of actor coverage and move distance.

Keywords: wireless sensor and actor network (WSANSs), deployment of nodes, coverage recovery,

hexagonal cell
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