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Availability based Scheduling Scheme for Fair Data Collection with
Mobile Sink in Wireless Sensor Networks

Joa Hyoung Lee' - Young Tae Jo™ - In Bum Jung™

ABSTRACT

With fixed sinks, the network stability could be improved while the network life time could be decreased by the rapid energy
dissipation around the fixed sink because of the concentrated network traffic from sensor nodes to the fixed sink in wireless sensor
network. To address this problem, mobile sinks, which decentralize the network traffic, has received a lot of attention from many
researchers recently. Since a mobile sink has a limited period to communicate with each sensor nodes, it is necessary for a scheduling
algorithm to provide the fairness of data collection from each sensor nodes. In the paper, we propose the new scheduling algorithm,
ASF(Availability based Scheduling scheme for Fair data collection), for the fair data collection by a mobile in the sensor networks. The
ASF takes account of the distance between each sensor nodes and the mobile sink as scheduling metric, as well as the amount of
collected data from each sensor nodes. Experiment results shows that the ASF improves the faimess of data collection among the sensor
nodes, comparing to existing algorithm.

Keywords : Mobile Sink, Wireless Sensor Network, Communication Error, ASF
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ouble L = getL(); system loss = - = [
double lambda = geLambda0: // ength cH2 dupyg F5HA dHolHE dE wokeA S48
ouble lampbda = getl.ambadal), waveleng -ﬂ;ﬂ /\ﬂ/ﬂ el Z2mA] EH?] = qu—:-]_o;]j E X oﬂa_l_e_
double Xt, Yt, Zt; // loc of transmitter ° ) = o= T A= T O_OOML o i
double Xr, Yr, Zr; // loc of receiver s AA AA =EelAM drit Z&HoR deld 5
et oc(Sendin, XL &YL &0 Ae A 2da) N9 F 44 ARSE SHa,
getLoc(Receiver, &Xr, &Yr, &Zr); e T A e L B TR e
83 2t 2A%Y MY A% Bk NERE A
98l Fairness Indexs =43ttt

double dX = Xr - Xt;

double dY = Yr - Yt 6.2.1 AlA w=d 2 i3l

double dZ = Zr - Zt (19 102 2AFY 71l me M =28 4l 9
double dist = sqrt(dX * dX + dY * dY + dZ * d2); A &5 dehd Aol WFQ(T):= WFQ(D)Y PBRR, ASF
double Pr: o ws dolE FAgel FAoR 4P AL As
// get antenna gain el o ook w3 193 oW A wr gale] A4
double Gt =getAntenna()—>getTxGain(dX, dY, dZ, lambda); oF s A HZ ol 1007 AAE Assi=d vlE
double Gr = getAntenna()->getRxGain(dX, dY, dZ, lambda); a9

// calculate receiving power at reference distance

double Pr0 = Friis(t—>getTxPr(), Gt, Gr, lambda, L, dist0_);
// calculate average power loss predicted by path loss model
double avg_db = -10.0 * pathlossExp_ * logl0(dist/dist0_);

WFQ(T)E Eutd Aae] S ol #FEs Azt
// get power loss by adding a log—normal random variable (shadowing) of & AN wEE AN SHER 1WA 23 AN eEss
// the power loss is relative to that at reference distance dist0_ UE A =EFo] Xutd Ao S ctoz Fte)
double powerLoss_db = avg_db + ranVar->normal(0.0, std_db_); 7] Aol s wol FHHCR dET 7137 o147
// calculate the receiving power at dist gZolt), oFEA EE oA FEHSZ dHoly HE
Pr = Pr0 * pow(10.0, powerLoss_db/10.0); 7135 Fode AL 753 dHolE AEV]|IE Foldit
return Pr; a8 gl w3 [HY 2H AlA =X Qo thE xE=
} E2 A9 diolHE dEsA ket glvt

WFQ(T)E Eutd A9 FAHS] ghel FE2E ARt
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o] 2 AA =EE $AA st Bupd Ao BAH EHE A53d we) ASFe 20078 A$d AL 2 5 9l
9 ekl MEZE AIZbe] e AlA =t Eakd A3e th o]Z& ASF7F AE7137F AL A4 x==F EsHd
A7t A AA w25 u|sta 1 v FA A8 E Frh w53 Holg #3& 3t s ZYFrh
AnAo g mutd A A Agrt | A w=E (17 10)9) 38¥ AlA e mupd Ao o)y AR}
dole] A& 84S s i =L &R Qs FAlH 7k Fell gt mhEba] dlgfgo] vtol muty A=
= delHe &2 A FHe AV HAR. WEQ(T)E F At | OAA e HE] A @ Ae dlolHF
g9 AN =EZRE FE ASS v ZAH] Jdu B o] Wol A F ity Eg o] &o] uvtr] wjFe] el
el AAek Azt W AA =52 REE HoHE F T 8 dgo] dojuhd gE AN wto Hle 22 o
Astar sk AL ol wedt dolE #3E A% &~ HE dEsiA "ok shAuk (2" 93 o] ASFE 389
Azgoz & 4 gk AR ==gRg AJHos we dolEE AbuA gkt
WFQD)E WFQ(T)9} #Zo] 29 AlA ==+ Aalo] A t}. WFQ(T)Y WFQ(D), PBRR2 A4 oz @2 Holy
Falof & dlolE 9] 100%E AFdty vYmA =i A3 2 A% e A& 4 4 9tk PBRRS 4097 o3-S
dolHE A$etx Eate EAle 2AsA Fevh A A AoR Hol FE A% 7tA dojdt AL & F Utk
289, 31 MM wmsof o] thE AlA ol HE 4T o] o & ASFv H&7137F Uil F5A%e] dojgd & 9l
e <ol dHolHE dAEd =rrl EA3 olgd k= = A =E=E aEste] 75 dolE FHE 1 e
7} BASE olfE WFQD)E Wd] AM mtzhyg ¢ S 4 F Atk
A1 dlolgrzt A A w25 AN Y] witel 3 Al
A mEAAAN FEASS A FAN Bufd A9 o] F 6.2.2 & 52 HF +
AZZHE A o] EASI=(EY Ao #FEE Az 2 AIzRE AsE dH AN =EE o#go] =7
o] L AA xE)AA =g 1ysA] 7] "ol T 2o b W g AA =t Husk mefd Aast
AA == HolHE AFd = Qe 787 A7) o A9 Ae w dolE 248 3= Aol g&A ot =ul
o)t} o HazRE Agrt Hol A& o ofFy w2 As &
PBRR2 ©<8] Hubd 439 F2IMe ¢l EAjste Fale] A% 738 R ol &R 23] FAEE Ho
A =258 SAUR Bo7h dolEE At o B2 Wol XA &S Folth F MM =7k Hid o
ghA, mubd Ao FAIWMS grel wFEE ARe] g 2 go] Ude o golE AL 732 Hoslm o o]
AN w25 adsl F4 @7 Wi s A4 =E5e S W AF7FE FAsA] ZaAtd oE&o] ErgtE
B AE ASE F e 7137 HoAHa o)A HF ZF 9 B AS gEshd d7 £ Evta A
HE a#skA geo} A w=EZEE F5 A i AR S LA =
o]

L)
o NE

Ao (1% 8)oll A 34W ~ (28 11)

509 AlA oA FAEA A} 34 ~50H =43k

Alole] Al == ®BH 30 A o]AS ALF AAM =
% H

7F 11747 &7 8t W7 A= dpell FAlshA  AE & 5 Aok WFQ(D)<
o Zx

A Zakrh PBRRS WFQ(T)EUtHE Ze HolHE FAFAw A7)
ASFE AAAHCZ 1537 o9 AEE&S Holal gt 37 AL MM wo ALy 8y Be AN =EE A
EF WFQD)SH o] the AA w=xd Hjs) Be 7l 3§ meste] HolHE $1aA @] wFel ASFe| H]a
10032)S A5d AN w=% Eax Stk ASFE A4S 100097 olshe] Ho|HE A AL o & gk
SHES AR A EA ogrt e AN w=EE SHAGE
7 wie] mrled AzZRRE W A gt AA w7}
HolHE A% 7138 Rowx Fat EAZ Uk w3
AN wE7h AES HolH%e $Mes MY A EAR
AEE7] Rl WY wEgRE FEAoR HolHE A .
S BAE wASH g B3 S5 A4 A A =
48 AN wEe] o &S st o g o] e A4 = i
Sl awE Fe ARS Hojsia ool Ee AN -
Bl 7S Rold) RE@ HolE FUL ol Fol W, I
(79 109 AN w= 28me mupel At o|Eake ,
ol Amel W Agle] YA} WA, o go] e v
o Hla) A Wi HolHE d5E 5 Ut 7137} Aok, e
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ASF= AE7137F AL AA wbe B ARS 89
3 Fa ol go] vrol & A7 HolHE Falitel:
22 dolHE FA% F e AAM xEE &2 AR #
7] witel dAFeR #Ed HoHE £ &
o ARAoR HA AN x==2REH FAd F 5
FE FIHE olH @ AnE ASF/E the 2AFY 7
o HlEl §&40 2 HolHE FHstL IS ¢ F Utk

6.2.3 Fairness Index

Ak sk ASFe #5d HolH 3 A=E A5
sl A (3)9] Fairness Index® AHE-3I3th o5 7F AlA
wE7F Butd AR dEF g7l Foli nd HA A
A el ol

Fairness Index = Q)" 3)

S

(28 12)9] Fairness Indext AA| AAH ===2RE
28 & dolE Yol B w53 AFE HUSFE 1 ghol
= vepdet (29 12)9l4 WRQ(T)E 0.1 ©]ske] Fairness
IndexE Hola gtk o]#fd #2 t& WFQD)Y PBRR,
ASFol| Hls] dA3] & gl oz (¥ 1007 (2#
1DelA &1e 4 dxo] FAg HolHdE & ¥t of
Yzt 98 Al =2 REE AN =57 dEsor g
g8 AA(100H7)E Fste Wi shE doEHE A
oA H3 AA w271 7] wiEelth WFQD)E 7HeA|
2 A HlolH 4& AR wiiel] T dEo] dojuA|
SFol WFQ(T)v} PBRRO H|3] =2 Fairness IndexE X.9]
ik skARE AE 7137 e A4 w2E adskA ¥
o} ASFol H]&] w2 Fairness IndexE X.o|il vl PBRR
& FEASY AEUHF AL MM =5 nHEA &
o} WEQ(D)Y ASFol| Hl3| & Fairness IndexE X1t}
(19 12)9 A2 ASF7F #s$ dojE #3& Hola

[ele) 2~
AeS & F A
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wr(T) WFQ(D) PBRR ASF
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(37l 12) 2A1E2 71¥E Fairness Index

T Aol T3kt st

dlolel2 8k Zetun 9 A4 =22 RHe B
delHE st 23 AA =x=dxs dHeolHE st
A R deolHE FHsA xE AlM m=Erh A
299 ArRe & F e AV A & =wdAe
wed dolE #d& fe mukd JAe T4 44E 1
213t ASFE Altetsity. ASF= Entd AJ=ae] o]s4d+
AAM =gl o Al ol g 2 A #AE 58 s
g dold 4 E%ﬁf& : ASFQ}QI e HaE 9
2 Q
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T T
R AA ws
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2 ASE dHolgds LystA &7 wiel S5 dFol
dolr}y] wiiolth. WFQD)E WFQDAH 5% AsS
dojubA]l AR mutd AARFH Art | AN k=
(B4 dgo] w2 AN =5)E udsA @47] wid
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th. PBRR2 WFQ(DAH 9% AA === FHT g2
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