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Research on Location Updates of Network-constrainted Moving Objects in Mobile Computing Environment
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Abstract New algorithms were proposed in this paper based on the segment-based policy,in order to detect disconnec-

tion in mobile computing environment and update location efficiently. First algorithm uses fix-time policy, can detect dis-

connection quickly and efficiently, but cause more numbers of location updates. Second algorithm uses adaptive time lim-

it policy and finds a good balance. At last group-based policy will be modified to detect and deal with disconnection, Our

experiments show that these algorithms not only decrease numbers of location updates, but also can detect network dis-

connection efficiently.
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BiEEA B WB T EREN KBS X E&T
{3 B I % (Location-Based Service, LBS) il 0 it W 4 & B SR
Br=db =z —. aSTa R R B R 2 AT LAARYE T 76 (S0 244 AH R
FITHE, DU BN 15 B FIRS . BT ERFSERMEE
HEE CEEE JEERDXEEERTME SR %
MR% .

LBS i M S AT RBB N S W EH, M ESNHA
BEEFREEERM. HARNFERS KBNBIXTSREG
R4, aail) —ESREHME, FRNFRMITERIRE
BB RENAT. s GPS U BREE —BRE—EWH
MRS A REERBEH TR EEE,

HATO B ERIRIE T, REETHERT RN &
HEFIEMERENHERLT . BN RAUE. X TF—RIEHE
RSB S RE, XRIEFE I, BRNRNBES Y
RIRHE LBS BLH , B3 W 45 AR B g FIATR E st & xt &
g e AR KR .
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BN . SRR AR S AR BE , didr SRER 510 il 1
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Ko FRZ P oI ) B T, & 7 % M 4% B 7 1 BT BB o
WRBEZ N, dedr SERGTE BT, S8 T, 7B
T MEHERE K, F#B80EERNRD.

dtdr FEREHIOL R R T R 47 28 56 % B P s B 2 13
B, MEIHERBIREBRR, B nAEEFMBEM A, M
B—HXBRETMEEE, &P ma AR ER A E,
HIMEEZEEY., BTEPHRABERS - RADER,. B4
HAT—REHFRY B RE LN ETHRE. dt-
dr WM E SOR R — MERE B, & P i RS s E A A
HESEWWE, TRA —MWHEMNEE,

LR, dedr TS EFRMR TR A B E RS KL,
HE L H SN R R 2, HE T RUE SR WE R4
.

£3589 GBL! (Group-Based Location updating) 5 Bg 2
BT - EEHAERMAFTRA . SRR
FEHFREARA R, GBL 2% MR 1T 04, SR 5 LA 8%
RS BT ES. W GBL E A EIFHRBEMNTH
By, A H S E . B AL RE R, GBL Rk
KHBA T EH R

GBL M BEFHFE LM EHAF MO BHPOR
BRAMMNEREZERS N, RETRNEREFRFH D, R
EEBATEFRZE. ZARERASHESEBPL
BOULFEABSRNITER ., WIMNHENELS SR GBL I
SHRE, BB L L, GBL R A BREE B
HERHIBRIE . R — LB EHRA A E € R N3
K, GBL G HINT N W TE . 31X o SR B 23 2R K 19 n 56 3 B IR 3
SECRLERER , MR GBL HHERE.
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i B SR SR 3L [F] B ARt 2 0 A TR WU R
BRIRE S FRHEN B Z A EDY . BOEH KBS
HFR AR X PR RREER R AT AT 8 A E AP R
BRENREEH R RN ERRET.

HRK FRAFNEMNEAAFERE. BieRRAHE
HTRBE, AR 55 8% T 805 B A0 P SE B B 2 ) AR AT AR
%. E—EHRBIEEIN, F PSR E AT, TTRE
R XYL — . AL B RE S, WA ERIEN
BEAREERATRE/DN, R8N 5 TER A B KRB R A 88/ .

T 0 R WTE BT A AR T, B U ARIE R G R
REE Il BB ] ELAA R4 A i IO 4% W 34 T R 5 S T
SR B 223 B R 1] . S O ) R » REBR BB R A — NN
WA BT EEFRERGED, KM R X F—K
TSI . B, A T 4R R GUHY R AL (6] , Bub B8 &
JabiivAE RN e 8

WERMERARBEREERLK ., FHRRAE, 5
RIEREE M EERR LT & P w2 I W i AR 5 dmxd & P
SRR BT B8 IR P T HBEAR . SX RS , BT A
WG RBATE . TERHER RS, )RS HLMREME
A SR E R AR S0 R R FIR R, RS2
AT B M THATIRE .

i b OB ERERE , WU REA BB B IR RAE
A B2 VN BE 5 (7 Bt % 90 4 T 547 A SR I 2 R B 1)

HLRFIRB/NMEL . f1 T ROE RN A A B KB B
FENEFE XA B —RAESXEIN.
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Big 1 PhE—T"HFEEEH. ZHFEE o M
v BN ER R SR A bR, BT AR R BE P 4.

EBXNGRD) ZHYEWEM— &, 855z, ) iRa HAL
B A p RFER.

EN 2(HE)
Ric, L RFER.

EX 3(aE)
FFR.

EX AT BEB (posprs= s pam1) X 0Ki<
n—1,(pi, pr ) B—PEIE. BMTEH pl RER, LM
M po T8F pois

EXS(BEME) —AZTH(p,0.0), H ml BR.
Hb,p BRBIHXNRIE : HRMALE, o BRRBHANRE
2 B B AT 18] ¢ Re— I

EX 6 BER—FRITR.H r RER.

X 7R BMERAED, A j RFR,

EX M) AHE. - EBABEONES R, . Xt
FRE—&£E HAFES po WL E o BTESEJ.

ENX BN FRBEIR) —AWUIGH (rid, rdis, rv,
£)iCAE mlor, B, rid FoRB SN E ¢ B ZIERE I R B RO 4R
B, rdis oM ahat ST FE L B RIS IA AR, o R
Bahxta ¢ BT ZI7ERE b A EE 3h il B (EB R R 2 30 7 al F %
B 5 R —B0 »t TR —EHELE .

4.2 REHEA

E1#RT -1 LBS REPNBEFHNAASHR, &
Pl GPS ARSI BUSRTALE mi, ML BRI R [pf
HKE—NBWALE p. WRRE (mlp— p) 8L T BRHE th, T
EPERE— KA BER.
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Sensor ;
B8

B 1 BEA LBS REGH

MEH/EBEE P HOMBEERG, S TEHHENEH
mior, BF BB E, HE UM R Ipf, 3K lpf
REIZ Y. EXNEFHRMBERERT, RS & HW 45
AN EREEABAEIA, MR, MRRMEERER,
g5 At B R & P BT A B IR EA AP B RS 2%
RN P& P RE R, It — D RBU T .
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5.1 (rEWmIEH
Civilis 25 AFEANHE R T Be w85 (segment-based policy)
B SE LRI , %t AT B, 75 HY BESR MR AR L T A S wg A
IR RMERIZEIS, Civilis AR B SRHE R A B0 T AR ECE 2
F LR EH 0 H B ) B A R B X TE AL E T TS
SRR SER B RY , 7E FE B T =P , 5 30 Bk 200 0 2 BE A
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BEMNMB5RE - KERFRENT B —2.

FERTRETICS TR 47 358 N T B shovt 4 0 B AR AL, (R 2
HARBRRALRFMTIMME. H, %) Civilis BYERBE M T 10
Tkt

BIZEA 2o BT ZIBEE w,n BZIMEE v, BB
ZIEIBE B R d, %5 E A R] Y PR

v(t)=qat

A .
d= Jv(t)dt

BT B 20 0 33 B T R N -
d
20t —1)2"

Kt B 1 B2 R R ARIE .

HE U4 AL B T R 3K Lpf B XL

EX 0L ETMEE (pf) —A=TCH (mlop,a,
threshold) " ,miop &M b WIS B 5t 52, o 2 B TR0 ol 3
HIZR B , threshold B H RS RIE.

5.2 FTLA (Fixed Time Limit Algorithm)

PSR BB T RAEN B R RSB —E M
1B, 3 FI W EE RS b o 5 7 B B 18] 18] B 2 75 48 1o B S B s PR
IR B, W% P e 2 SR AT — IR BT . RS TR
Bl—-KEHE . STEH T IREFNREERHEE. R&EE
ot (A RS R RSB ENEEHE.

% [ B W4 HER , 5 06 5B B A [ B 1 B0 00 5 R 4%
SWREE, ¥ fr RREEMER, M D RREHRNEER,
0] 555 B BB 3 5 ) <ot (waiting until time) 57 :

wt=mlt+ ft—D

X4 IR M E AT LI R I F 893 1A

D,=0,Dy=d,

_G—=DDi— +d

v()=

D;

R, di FReH i EFBRIREIER , D AT WEFHF
BRI IER
F P IR M B R I T
1B
get ml from GPS sensor
update to Server and get prediction function {pf
repeat
get ml from GPS sensor
I=Ipf. mlop. rdis+ipf.a* 2 * (Now()—Ipf. mlop. 1)?
get point p which is [ far away from Ipf. mlop. rid’s po
if |p—ml. p|>Ipf. threshold or Now()—Ipf. miop. t=> ft then
update to server and get [pf
while not finished
(R % 23D
k=0
D=0
repeat
get ml from Client
get relative mlop with ml

get last update object mlop’
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k=k+1

D= (t—1)D+Now(—mi. ¢
B k

Lpf. mlop=mlop

_mlop. rdis—mlop’. rdis
Ipf.a 2(mlop. t—mlop’. 1)?

Lpf. threshold=threshold
store [pfswt to the database

return [p f to Client
while not finished

Hik 1, RS 2% RO B AT BE BT , WA (1A T R A
HBE . R WE I ES B A RR P A BN 24
B, ZENWAEESERATONTHNEEREE.

8% 2 QDDA(Query with Disconnection Detection Al-
gorithm)
get [pf,wt from database
if Now()<Cwt then

caculate future location by /p f and return to user
else

Output ‘Mininum disconnection time is’ , Now() —wt

caculate the possible locatioin by /pf within time region [Ipf.
miop. t,wt]

FTLA % 5k F 1 % i ief R Sk S5 ST i s ), L4 B iy
WIRREF fr ik, frduh, RNE BN, BRE S iR
B SE BB T PR EREK s R ZIF4R

BT RIS ATRE » 5 Sl I 4% HE R ) 34 R T 1
BEEME, FTLA B3 RRHE S K,

5.3 ATLA(Adaptive Time Limit Algorithm)

ATLA BIEAFER A8 € W B IR TR AS T T — B 23
Froetia], AR BEH N TR, EBORME T, MRk R
BB A —REH, W™ UEA EKEHCE RO
TR e R R RR . XA, B T BE O M SERT R 5 Ny
EXTE R B ] LA R AT, AT SE AR FTLA BB
EHTRREE,

FEfR S5 855, ATLA 35 FTLA MR BRI T — M8
IE{H a SRABERH I B R E . X MEIEEE S N 10 7
A ATLMERSISRIT R ERITE . RARNESERINT .

Wik 3(FE D
get ml from GPS sensor
update to Server and get prediction function Ipf
repeat

get ml from GPS sensor

I=I1pf. mlop. rdis+Ipf.a* 2 % (Now()—Ipf. mlop. t)?

get point p which is [ far away from Ipf. mlop. rid’s po
if |p—ml. p|>1pf. threshold or p=p, or p=p, then
update to server and get [pf

while not finished

ATLA B3k 0% P 3 55 BB Sof ik BRR £y 340 8, T e 95 2%
AR AT w MBETE. TLURES, ATLA Bk
PR FR LR F FTLA, B2 H RN B Z i KT FT-
LA, 8, TH BB RAW R, we T EE M T —
M a, EREEBIRIRIRAI
5.4 BHAEFHIUELKRLLE

B EH GBL 5SMEMERH AR, RAEHB TR
MR RIBE , 15 %A~ A R SE R SR A8
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FEARKFHBREREERK GBL BikmER -, 3
H4 GSP™*) (Group location update strategy based on the SP
modeD 38k, B A X — & B FE B 3t R #7434 . GSP
REREFWAA BHMEES, BE8K AEH .0 8 HHET
EWME. GSPXMBIXEMSHRRS MBI EESE,
MARE P o E AR,

GSPREMFNEMEETH /MNERBEHMITHE
LW, AAER FREERHILERNER. TR
Bt X BRBEPERTNRA ERAR B3
MRHATEE, ATEH#—SHWRUE., M HEHETF GSPH—H
SEFAL BIIA T - B O BRI A S R AT, BREF O
AL B PO SUORTERT, B R RRAR 87 B2 B 32 3 P 45 1Y
Ak, ASCHBFSEME LT GSP B4R, B3R —&BgLk Y
B R HET A, EARAITH E SPLE S T ) HEig
R B ST B A TR o i R U Ak 2 |
5.4.1 BTt

B S Rt Rl — 4B 4k b X St AT 4, BT LU 2 3
I AHE B k2 shll AL B sh ik s Bl E —4H. B4
T RREIR A0, B 3 A v T 0 0 6 R AR AR L

1

d@) = Jv(t)dt = L

R, a0 HEHHITHEM.

XER MRS R KRR, RERERLHER
e 2 HTE 20 LA K 2035 B 1Ak SR B A e 45 5 1Y IR s T
LU R RS 3% 2 4 B[R — 4 .

5.4.2 BM B

BIXMRERREFH LB —HHATE. WEEH
B0 SEBEARE O R R Z O R — EAE AR IAER, )
MREBEFALE. M THENRNY, AT PRAEM
FTLA Bk, B R H M S R E T B{E threshold, B
FL S I BE threshold, K—¥%, FIRf BRI R f1, L H
DR fr Ko BHETEHO ARG I — B 18] A, B AR
BN RE SR EER, FREH 2.

M5 A ERBIR N RO EHN, WREZAFLEESR
KL EBRINR XA RSO R, WS ERX R AL P
R RAORAE. REHNGE BIAXNRRERTRN
RS HBA R O R, B P H AN R KRB REE R —
B8, — BP0 R R EEER, ENRBE T — 1 BUEm E A
ESNEH, AT SERHT T HITE.

% 4 GUDD(Group Update with Disconnection De-
tection)
get ml from Client
get relative group information g
if 0bj not enter the new edge then

if obj is not group’s leader then
make obj become group’s leader
cacluate mlop,threshold; and ft;,save to database and return to
client
else
just do learder’s job
else

just adjust group’s structure as normal

EREENEREZ B threshold, F ft.. BB, A%
EEE AL, MW LA B AT BEE TR KR, B GSP B
BAEET.

6 XBWEHE

TEBIRK B RFRKEMETEROEECETE. %
Bk 1T 3 N H A 2300 £ ER GPS BB,
R GPS MAEBE RSN 25 K, TR TR EEHRER
AN 25 Kk, FTLABBERERCHE BEWERR, £8
GPS W EFE B 3 K, BT AL B EF SRR 10 B,
30 b F 1 4%, 4 BlidRiE R FTLAL, FTLA2 f1 FTLAS3,
GUDD %5, JE .0 S BT R A REHE L PO A K, &
RO SR 15 £,

SRy B E R, SR RAMESREHERE L,
EZHPREMEX— K. BT HE 3 HER(FTLAAT-
LA F1 GUDD) , T E7EH [F) ¥ 4% 31 35 7 W38 & 0 B8, B T
TRX BB MG M EM T {1k, BRI FA NS
MR ABAEHRBHMERE.

BAE 2 M, FTLAl WA BEFHERE, X2 TEH
PR 4 Bk, KR FTLA2 #1 FTLAS, B # 6 FRig 18 48
KERMEFRBRELT ATLABYE:., GUDD WEHERE
WF ATLAR Y, Bl TRA TR, HE A %3 GSP &
BIR AL HIHERE.

Wk RN

50 100 150 200
EHHMOK)

2 REMEHRRBE

R 1BRT 3FBEILM TR B ARAE, FTLA
BN TH RN RSERE, XFERZHMEERNY
M, ATLA Bk BRI 8] AR K, B3 RE7E & BRT IR 9 58
. GUDDEEM RN EHERE, ATLA BiRHER
BEXFERATIHAT-TMERT.

#£1 RBAHE (ms) FREIZ (%)

FTLAl FTLA2 FTLA3 ATLA  GUDD
ms 5237 5201 5235 7692 5245
% 1.21 1.09 1.17 0.79 1.13

&RiE FTLABRMATHAEEEHREE, XEAE

Fie R ) 4 R i B T U B o M B R R 1A B

BWETF. ATLA SRR T X Rl s F 5 B 5 1, 8 1

B O EHAMEEMAY FTLA #47%#%. GUDD B ik&it#

GSP B8 i BE b I AR . 508 3 4 0 BT 22 R 0 T 4
GUDD AME S th BT R , 58 7T AT BT A4

LW, ATLA BN £ F FTLA B3, S R

i B SR A UK B N B B I L BB B AR

AR BIR R . GUDD 1 GSP A 1, B 488 1 £ 58 357 Y 080 2 o

(F4#% 138 W)
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200 YAt R ARG IRAE ST P oAy S 4 A0 0%
EH 0. 9977 AHI7 2 M FHE A 4. 7213 X 1077 R A
REHGE KBS B MR T e i vl A TP 39 ME
9 0. 9981417 21 B N 1. 8412 X 107° s R AT 3C X
H 77 B i BRI R Q Wy AT SRR AL I BOF HE N
0. 9975, Ml 177 ZMFHME Ry 7. 9444 X107 . RARMI A
F AT LA S0 AR Al T Y O 22, L3 SR O vk B AL TR
BAKR S, W ERETT A R AR e R R g
111 R PRV M B B I s F R BB K B IR

7E 200 YA FAEHLE AR o 38 17 B A2 R 1000 450, th
AR T AR ULIR K R A8 A K ) T L e O B 4 )
AR R B A R R SR R AR BT T OBE R, B R R

HERO TR TR N e 1 FTF.
#1200 RO AR & BRERE V158 P R B
6 B HB#HEIL
AT % 86.5 28. 66 105. 3
MR KT & 158.3 120. 3 230.6
2 X 235 95 350

P AT DL, SR P22 S 7 15 RS 4L IR K B ER 8 T B g 42
ERARERRIIS . SUR I IEX K EBRE 6 BRIl
SERTFEIGRE KB, WX CRERE 8 M9 KB &R
TR KB

HRIFE ASCETEEMFSOR, AR U@ L —
16 TE AL P45 SR 00 0 , £ ORUE 7D 58 A TR To A 1 B R
BT BERAGTH Y 28, FE 0 RIFE B SOR 0, 3
i FURE /N G R AR A ML 2 ARSI , FE SR R A
T RGBS FRARE M BB . 20T R N S EA H
AT SR £ — o e 0 R SR R A FROT 8 BRI T
B E B AR R A F R RRE R BB ER R E
25— SR R AR Al T R SR R TR
I A
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