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Study on Distribution Mechanism of Pervasive Computing Based on Wireless Sensor Networks
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Abstract In the pervasive computing environment based on wireless sensor networks,as a result of nodes moving, the
message distribution mechanism is no longer applicable, After analyzing the distribution of message influencing factors,
it was found that the virtual grid can be used as the shortest path for message distribution. In the article, the new prob-
lems were also discussed that this mechanism will face when the source node moves, Therefore with simulation analysis,
the feasibility of the distribution mechanism proposed by this paper was verified.

Keywords Wireless sensor networks, Pervasive computing, Message distribution, Virtual grid

R M R BT H MRS ARZ -0, BAL | SR
WR% REEITE S E T URAMB— A EBEHREF, BN

RERATUNSBAFXMAE A SFMARAEFENGE L1 BETER
BN R RIS . B G R A AR LA 0 T TAF R BT R VS o 0 B O L 3 LA

HERORESE , TR AT S G B A A S g TR RS R. FEE L BRI, BT R A A e
%, O S BT L E  B FU R B B R D, 7R 6L, X4L, I, L, AEEFHNHELRBRHS T SMMES,
E TR T LR R A R e B PEERA ST AR RER, AR AR EL S
BB, HL B ES GPSREM W AENSE, My Ko RETBAS HRRHET I RHRITEL.

. N

HEREETEREPRE Y AN EREE, SmH AR
EREETEA R P NN SRR E. NIAXRKRE,
BEHE DB RVBGTRIEE LS. A% TR R
2204 o 4 B4 R BT BURS T R MBS 8
BEAENAERFTEBS RIS, B 1 W EREET
BB ERE 8 R E N B A Z LB = A R E R 14
W 2 WIRI T —FET Grid MM B4 ZHLH, LUk ¥
AW BAEIRA 3 B IR A5 RALEIHAT O, H 5 1 EEHRSR
TR A4 s BT S5 T A SCHT U T4k LA R it — 5 BB 3T DM S5 HESRMEED W,

HE. M5 WESRMEE 13 A

B B #:2009-07-24 BB HI.2009-10-23  AXFERHRBIFEES (60973139,60773041), TLHA B RFHEE 2 (BK2008451) , R
L4 863 1i H (2007 AA01Z404,2007AA01Z478), 2006 {LHF B A E, MAE S ERE A LR EHS (9140C1105040805) , R ML H 4 1+
J5E:4 (0801019C, 20090451240) , VL. Fn B A BH B 21351 B (CX08B-0862) , I H A H B T, T H 4 B 5 B R A2 1 4 (09KJB510020) T,
HAE /KB A AT E (2008118) %28,

HWARA984—), B, T4, FERARF AT ENRGEEFFHNA EEITELREREME S, Emf1943—), B, 4. 8148
9, BB B T B AL TR YL RS RS S E E R TS  ER RN B R B AR MM LHE A%, E-mail: wangre@nju-
pt.edu, ens Mt A7), & 4R BISER . T EFR T FVT RN A1EE S T MBLH RLR f RER Rk .

« 111 »



DA TRNEHEE 17 WA,
1.2 SER#

FESTH B EOH A M, X BIIA £, RN
BB R R, BB R RN . SR 1 by 3
FEOL, AT AT E R BRI E S RS .

DRSHFRASEHEBR 9T A

MRS FEEEARHEET W ARAM fro=V2
Ly inR 8 fl A 4,10 W EFEE, 2 ZRH fo =faut fo=
oot fro=2L, s MR FE BT FIFH 4,10 W3 /E 58, 44 20
S50 = fsuF fuoF fros = fsro + froe T frs =2L, +«/§L1 °

DS FRESHBH 13

IMREHHEN S WRASRD 13 ¥, WEZMHER, 5B
—MRE 9 TAEES R B A, 02N fris=rfo+
fos=2V2L, s _FMRSFEN 4,3, 8 WHB B R, F XK
M Fos = foa+ fu+ faa + fas =4Li s =Fh RS HE 10,
15,14 ﬂﬁ)ﬁ@] 13 *ﬁﬁ,%kﬁm f513 =fsxo +f1015 +f1514 +
fun=4L,. REHHRES — . ZMER T, 5IAEL M
AP, G5 AR QS EAM R M.

DS FELRBEBE 17 R

MREHWHEMN 5 WHAED 17 WaLNE 3 MENR. 8
—FRE 9,18 WASRE 17 W, 42 for=fo +
Sos+ franr =3/2L, 3

B MRS HET 4,3,2,7, 12 W E B 17 WA, 4 ER
B fsr=fau+ fst fa+ fo+ frz+ frr =6L1;

B=FES BB 10,15,20,19,18 % 5] 17 3 &, 4
R forr =fso+ fras + Frseo T frors  fros + frsrr =4L1 5

HEWRRRES Z . ZMER T . 5IARZhET G1E N
¥, G5 A— A S EA AR .

2 EF grid 99 ZNH

2.1 nXm#lgrid

HME PR R E—EUZER 2 X m 1 grid
BRI T TSR E RN R, 1 grid B, 8
AT E LR AR A OHESTAZRELE. TA
P& (x, FTUHE R ID IR HFIB0ET R (2 RGBT
B, RG] REN SEEMRERFIEGEZR (DT
BHHE ID, EEDEIH mote WERE —MFHEMT
KO BALEEMA R grid MBS, MEHSEET AU
BB T B RE .

NI LH
2.4)

H | P R T
(14 ¢

[75) @b G @y |
B2 —A 4X4 QRIS ID M EXRE

grid AL B A S b BT .
ID=(z—1)+(y—1) * (aumber of columns) 69!

* 112

Rk, 8P R ID, B B AT LA T kit i

z=[(ID) mod (number of columns)}+1 @2
y={UD—x+1)/(number of columns)+1 3)
BIAnTER 2 R —1 4 X4 R4, 35 K AT LA A
2 BiRey ID FIf B
2.2 SENH

A= TRV REHRARP BN TSI RD,. BER
BERAR R EE, R M B B R . EHRE,
REI 5 K BAZ IR RE 53 % A, T e 45 B S B B Oy 1o B v
TRBERA,

BABEET S HAIRHR (o, 00, B RHRIRAY
(za>y2) » TN LK) 8 MHREB LIRS HIH (215 31) 5 (225 32)
(xz »ya),(u ,y4),(15 ,ys),(xe ,y5)9(17 ,y7),(xs’ys)o E
PEEEBRARET, ST IR A B S MPT R  WERL.REHE

ZHAH R B RN AR,
fo=(xi~2)F (i — 3% ,i=1,2,+,8 @
fa=(@i—2)  F (i —3)? i=1,2,+,8 (%)
R TE RIS, SRR R %, B
min{ fs + foi }»,i=1,2,++,8 (6)

Tidt T ERBER AL, RERE LWE i A PHY R
FENTAAT PR, ATHREF—TPHT A,
MRS M RERE A AR @ - RO S IHTE
LRTAESTE PSR KB R, KRR, EF
BEBENEN T R.

HFEEITTERE S EHF AR LR, i 2Rt B
AT RE R A ARk, ITEIRE b, U TR G EBI%E
Meh haT R RAE T L, FRNE B REBRRE L,
FEAHRYNGENRBERE. BRELETENFEHR
B,ALEBSIMAF AR 3K . W AR . AN A8
MERTH EBs. BN ERIERRYEBS. X FEE
X —FE R AATITE .

BHEBN.BHREBHIRT. BT RANEM
grid FRBEXRR ARASTAULPAT KB HH TR
FBEER AR, Bk, RERE YITHE TERY S8
FIAASE T BRI T RLR A B2 P45 b RSSI {H B LA A3k
FIEY SR EE RS, BRI X B3I AT RSSIERIFHRE
R S BIER SMTE. Freespace B BE T
BHEEAE, EREENRREZRRA -ALEBNE
RH1%e. Freespace A, BEREFTERUREENE
DR—E. MREEREITEXBEHEEN, ERBERD
A REEE, &N, £%EKR. H Tiis # i THTEX4
EXRIBEAEHBEEPE 54X ENERY 4 HERT,
BERFIESHERIRE .
P.G.G.\*
(4 d?L
X, P, e (5 B HERE G MG, HRIRREEMBERE
MRS, LD R RGEREA BEE. BEHR TR
G,=G,=1,L=1,

W R (7D AT LS AR AR BB AN 0E
SHREME P (D. REBK, XRUBET JIERRE. EE
AR AN T — B P2kt &, A — P (D HEM

P.(d= @

| EEMTEEEZ AR AR SENRAT R, R



JERZF Y AAYEN A B8RO -—ROEOFHHELD
Bk S B A AR R P BT T A R T
Rk, EERRERH BT A,

HFULRY PADREW SEEE S5 AR RE, B
W RNV AN EECREEY. —BRYAEEEHE
B S B, I 3 % 1,2,3,4 BRI A6, B B
HORRMERAT —BhERT A, A THE-FHEITEY
BSR4 ARERER, TRSITSEE BT RNE
. EBRERYSAE S L, Sanf AEEHPHE T AR O K
CBARBE ) B ERIPH T EEE N 4 . BT SS m TR
BB dyy S SO=ar /m S1= /182= /283= 384 =
45°, 5 S EhE Oy 18 S R sl B O o, B BhE [A) g ¢, WAL LA
e 2R A SRS T EAWER O0.5G=1,2,3,4).
REBBIZ T8,

di=vvdi+X? 8
a=arccos Z—j )]
O:S= +/(ut)t +d% —2uvtd, cost

AF,i=1,2,3,4,0=45°+0,90°+,135"—0,180°—q,
A

@ @ FB\A

B3 HEWSHREENTARTRsER

BIE L1 SN ENSEgS, MEFHI Y SZREEY
L B BB, RETHEN T ANERRBI/2
Ly, WATRRTT LUK 14 8.4 R BIRIA 6 52 1 P 4695 o, B &
HEFERE TPy S, B AESSERPEEMNT A
BB V2 L b, b B AT X R

wdi cosh+ +/2(L,)? +df cos’0—d?

3 HER

AICEIE 2 R ERMATH oA EHEATE 105
HRARRE R, W ZS VRS B8, RAHmE 4 By
No

ME 4 ATLLE ), YA BB S0 5 5 BB e,
RASEER, RN R, WE 4 B0 RE, WEAMmF
KRB RN REERR N, M8 4 Bin RIS
% 1. BEVLBETE 2. FEVLBS 42 3. BEDLBREE 4 .

%

™
A
20 »
npwiz % £
M 15
g Nz
Cof pEEw

5

O~ - 5

P
K4 AFHAEOAHRBEED 10 5% SR RBZNRM

mIEf 3B HE T St A A SE , B TR SN BESA
ATREME P AT SR EREHRI. o= % yLi=3,d; =6,

t=1+1 ¢ 508, 43 I3 tH AT ALK S5k {5 R Sl 015 o B 5 36
ErZfX R, A 5 PR,

45 —
: + pi/6
L S s St s 512
: i 203
st : R
30} IR SNSSN S S— —5/8
a5l ;
™ ;
e SO VOOV U
! : ]
15} T SOITSts SET
10 i ‘
20 25 30 3% 40 45 0

Es5 BESHEXRA
B 5 LUt W R A e (O, 38, 2 o
%")ﬁﬁi&ﬂ =51, 7 E 3,458 S3,54,52,81,5m

[6] FF) T B R UK/ )N

BEiF LAMGRBNEEEETEPREEERNE
B TEREE TR R R . AT T B T RAMA R
HRROHEEITTERFE DB R OEFE. SOPE AR
HTHE R R R, RREEDPISE SRR AT
IR B B S B AR AR N T B A R AR, TR L P T i Y
WA R B B o BRI R 5 B A AT e T A 3R
W RAUBI R AT AT M, T — P BT P R B R ABT
FHALH B9 R R SRS B BT R B A O

2 £ X |

[1] Park Nam-shik, Lee Kang-woo, Km Hyun. A middleware for
supporting context-aware services in mobile and ubiquitous envi-
ron-ment[ C] //ICMB’05. Sydney, Australia, 2005

{2] Burrell J,Brooke T,Beckw IIH R. Vineyard Computing: Sensor
Networks in Agricultural Production[]]. IEEE Pervasive Com-
puting,2004,3(1):38-45

(3] #pipl, REARE. il it H &R T]. HE LRI, 2003, 30 (4):
18-29

[41 Hazas M, Scott J, Krumm J. Location-aware computing comes of
age[J]. IEEE Computer,2004,37(2):95-97

[5] Yau S S,Huang D,Gong H. Development of situation-aware ap-
plication software for ubiquitous computing environments [A] //
Proceedings of 28th Annual International Computer Software
and Applications Conference ( COMPSA Cp04) [C]. Hong
Kong,2004:452-457

[6] delpina D,Lo S. A location-aware lifecycle environment for u-
biquitous computing [ A] //Proceedings of the 15® International
Conference on Information Networking ( ICOINp01) [C]. Bep-
pu City,2001:419-426

(7] B, BES LREBBNEPRES AT RAOHED]L &7
AR ,2008,32(2):106-107

[8] X B NES % FRAMEHTRD ) ARETFIE,
2008,28(6):6-9

[9] Longley A G. Radio propagation in urban areas{ R]. Office of
Telecommunications Report OT78-144, 1978

+ 113 -



