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Adaptive Power Control based Efficient Localization Technique
in Mobile Wireless Sensor Networks

Joahyoung Lee" - Inbum Jung"™

ABSTRACT

Given the increased interest in ubiquitous computing, wireless sensor network has been researched widely. The localization service
which provides the location information of mobile user, is one of important service provided by sensor network. Many methods to obtain
the location information of mobile user have been proposed. However, these methods were developed for only one mobile user so that it is
hard to extend for multiple mobile users. If multiple mobile users start the localization process concurrently, there could be interference of
beacon or ultrasound that each mobile user transmits. In the paper, we propose APL(Adaptive Power Control based Resource Allocation
Technique for Efficient Localization Technique), the localization technique for multiple mobile nodes based on adaptive power control in
mobile wireless sensor networks. In APL, collision of localization between sensor nodes is prevented by forcing the mobile node to get the
permission of localization from anchor nodes. For this, we use RTS(Ready To Send) packet type for localization initiation by mobile node
and CTS(Clear To Send) packet type for localization grant by anchor node. NTS(Not To Send) packet type is used to reject localization
by anchor node for interference avoidance and STS(Start To Send) for synchronization between Zanchor nodes. At last, the power level
of sensor node is controled adaptively to minimize the affected area. The experimental result shows that the number of interference
between nodes are increased in proportion to the number of mobile nodes and APL provides efficient localization.

Keywords : Sensor Network, Localization, Multiple Mobile Node, Interference, Avoidance
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9 2 = Shadowing Model& 7}A %t} Shadowing model=
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= Ao A7I7F o9 W4rt E= Fading effectE WFY
3t} Shadowing model & ZA F FE o= FAHC A
Ha) RS dvbE "ol AgelA e A £4 A A7
& A Sste A2 &4 249 (Path loss model)ZA] %7
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(E 1) 840 2 22 &M X|2| o
Environment B
Free Space 2
Outdoor
Shadowed urban area 27t 5
L Line-of-sight 16 to 1.8
In building
Obstructed 4 to 6
AR £Ae duHoR dBE ZAHY A9 A= &2
29 ofsh ol Hd 4 gt
P.(d — 10810s( L)
Pr(do) (IB_ 8 dO

Shadowing model®] F WA i 543 AelA +
AE Asp Az)e] WelE wd3lE lognormal random
variable S 483} Zo|t}. log-normal random variable<
7F9-Aler BEXE wpETh A H9 shadowing modelS o}

9 45 g,
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Xdbe Bt ZEAUANE 002 k= 7HgAer Ay
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(E 2 &Z0i| 2 shadowing deviationd
Environment XaB
Outdoor 4 to 12
Office, hard partition 7
Office, soft partition 9.6
Factory, line-of-sight 3 to 6
Factory, obstructed 6.8
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double Shadowing Pr(double dist)
{
double L = ifp—>getL();
double lambda = ifp->getLambda();
// calculate receiving power at reference distance
double Pr0 = Friis(t->getTxPr(), Gt, Gr, lambda, L,
dist0_);

// calculate average power loss predicted by path loss

// system loss

// wavelength

model
double avg_db=-10.0 * pathlossExp_ * loglO(dist/dist0_);

// get power loss by adding a log-normal random variable
(shadowing)

// the power loss is relative to that at reference
distance dist0_

double powerLoss_db = avg.db + ranVar->normal(0.0,
std_db_);

// calculate the receiving power at dist

double Pr = PrO * pow(10.0, powerLoss_db/10.0);

return Pr;
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sendRTS(node_id); // RISHIAIA] A&
Set_WaitTimer (RTS_PERIOD); // Wait Timer A3
while(!time_out()) // RTS_PERIODE<F A1)
{
Packet *P = packet_received();
e AR
anchor_List[anchor_cnt] = P->sender_id; // =X o}olt] A%
anchor_position[anchor_cnt] = P->sender_position; // =%
A=A A%
if( P->packet_type == CIS ) // S=A13F 9j7lo] CTSQ! 2%
NTS_flaglanchor_cnt] = FALSE; // NIS flag A%
if( P->packet_type ==NTS ) /] 2% si7lo] NISQI A5
{
NTS_flag[node_index] = TRUE;
NTS_cnt++;  // NIS count F7}
}
anchor_cnt++;
}
center = Center_Position( Anchor_Position[] ); // anchor:=X:
5o FAAA At
// anchor:=T=9} F419] X (center)] Azl At
anchor_distancel] = Dist2Center( center, Anchor_Position[] );

/A AANA TR eXE Y

// anchor == 2 %-E

// NTS flag A3

// anchor count %7}

anchor_sorted[] = Sort( anchor_distance[], Anchor_List[],
NTS_flagl] );

for(i = 0; STS_count < Required_STS; i++ )
{
if( NTS_flag[i]== TRUE )
{
Set_WaitTimer (SLEEP_PERIOD) ;
return;
}
STS_List[i] = Anchor_List[i];
STIS_count++;
}
Max_Distance = STS_List[i];
double Pr = Shadowing Pr(Max_Distance);
Set_Power (Pr);
Send_STS( STS_listl[] ); // SISx=&= HF
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