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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 tvpe for localization grant by anchor node. NTS(Not To Send) packet tvpe is used to reject localization
by anchor node for interference avoidance and STS(Start To Send) for svnchronization between Hanchor 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

.M B

AZZ2AAN a2z F4 F4A 719 2Hog 4

=

A

=

# MEMS(Micro Electro Mechanical Systems)2} v}o] S8 o8l U 99 AH 3R ApE daAse
AU ESL] Zel| it A7t 2] 2A8sn g, 2. o}

M I e AR B e R B o L o R oksl o-n] 7] E A olHE A Q1A 7]8F M| A=
T34 A eka AR g g AT T WA a5 3l U_ q?aﬂ] S el A A
420004 39 319) AMEALS] AEE 913 ARE Few ) AMUEYaE

. T
+ A 913 20099 591 1291, 23} 20008 591 259 = 3 1. v
SThe S o g P A BU B o8 ANAA A2HHE Mt £Epo], T A7



738 FEMEIF2A=EX C M16-CH M6=(2009.12)

ato] E= ZtE Apo] Fo| HRE o] fdlo] AYE AN
th 7 ARE wgoz APy 5o 7|YE o)&s
o wE=o AFg 9AE gotdic)

AAAA o] w3 AFE ZA AU =E9 XA
I} FHoR FAolE wEL9 9904 FAZ ¥
A =259 ZFS 2 A9 HE x=y P =29 Q)
onl W2 Wed HAgle k=i 94XF g £ 9
ok A st olFEE Hfol: YAARE <u 9

& wEu 7] wEFo] AAFHo| i A A
U 253 F& ol&dd AE A 7EY oF

EE A gAY g AFEL PFE = e
AAE dHsted 4L F2 ook k& sl dig ¢
| 94 718E o so did A 4o HEslv)al
TE7F mEoh 4% 9y =29 YAE FHE:= dAT4E
dMe =EE5L T8y agHoE FHi = AL gF
I ok FAl ] o]F =59 A& Y AS
Al FA37] 98 =S8 B HE dAAY
258 5ol M2 FEE& doZd F gt ol &
A AL 2537t FE3HE A SA0] E7bsdAY o=
A4 BEF5oz o]ojzr)

2 =2dME =5 9 gL Fagy 2859 59
FTES WA A FHo] AEHOE o|FAREE 3}
e - g Aa8de T A A4V
(APL, Adaptive Power Control based Resource Allocation
Technique for Efficient Localization Technique)2 A2kt
th. Algtete Al AHAE JAREES g8 REE] &
Al Fste dAYgeR 7H sy AsuAE §3kd
R Zhl 2o s F713kA Ik A|RtEE APLYI
Hol M= AMe=rE 914 54 24 dol RTS(Ready To
Send)# 71 & A% dlo] B xe= 2AUE o dtn M=
2HE RTSE F2% F99 947 =52 CTS(Clear
To Send)# A& F3te] Ao o d=UsE FAT Tof
oju] & AMEATL AARE AAS o FF Feol=
NTS(Not To Send)dZlg HEste] A4S A7|stes &
. F4 dAx=EEHE CTSE #4448 AMxEs
STS(Start to Send)s| 71 & Adsted Ae]ZAo] Aze &
Aok STS#H A= AEFAE AT PAREE &4
7b 89 9o dAxED FES WX RTSHA G
CTS# 71 IEEE 802.11 F4EA FEFoA =E7F FAA
A E AHsr] fa Fojd A Eoltt & =EelA
E o] dZE NTSHAIN} STSHAS F7t2 A ste]
AHgghct, APL7IgelM e AMxEe] A4 3498 AHEA
o zAFoRN Hage PFARET] YA
Hdd # JEF girh

24 E AN AMEEE 7IHEE 248y 33
e dAE5ANA AAY = gle FARE gofri 4%
o= Altsh= APL 71¥9] 7lds Fzhdas g
53 E AL 3t A5E Hrisn 630N HES

B},

[y

o

Ni

2, Y o3

AAEFAE e SFAWYd wt Az FAEy,
4 Foz2 BHIAY, GPSY 22 9AE =A%
A sesold Qzeprt lEA] ool o EiF
ek, A& YL 7 EHARY AYE FHaE A
3 BAE 7|EHe2 e HojAE 4EE o]gstE
5 FF 4oz yiro] B £ ri3-4] o]y x4
71 w32 9XRNY A2 wle]az $AUY A&
9 zeln, AAM YESAs) o] FMHolF =EEF9 9%
& 43t Ad-Hocfl A4 Alzgloz s 4 Ur}5].
339 AUZEEH FFEIUL olf3le fA A
Alzgle] dfEHQ d¢l GPSE AOA(Angle of Arrival),
TOA(Time Of Arrival), TDOA(Time Difference of Arrival)
59 WA g AHEEY SR E AAtgde].

Az} glE FHIAEE AM YEYA sAqAE ¢
HHx v RFe AZFA 7jutog 994 & F8s=
Centroid?| 7 ©o]F x=EoM FMoz 447 7158 &9
g =252 HAAgE ¥A4%m, °F x=7t 2 3474E

Holl A ARE Autste] olF wE URe] e
A8 50 HA= 499 FHAEEL olF k=9 A2 9
218= APIT(Approximation Point In Triangulation)?]%
a2]a DV(Distance Vector)2h-¢%® 232]F 2] hop-by-hop
g8 ARAds win GPSe AAEAYYE o] &d 9
A AL WS Z3Fste Al&-3s= DV-Hop, DV-Distance
71y 5ol AcH7-9].

354 T3 dfEe

7;10

R

ATFELS 9 kB9 X E
dvbt FEeA AT Aok £ doht olyA] 584
o2 FAY Ao} T Ao FF=C] Kk ol itay
0F k=o A4 # AFE AL o|FojAA &%
e ol &¢d vd k=9 HAAFA VYE OF k=
o] A4 $3sd 2 o #wosy] gEojtk A F
Mo #F Eopt aurl dF =89 A FAd #3
A7zt AYHE Fopoirt. At AH FH #F A7
AR 92 F39 &G 2L FAROE dfe A
A 128 F4sed 228 AAFE Fole T B@
AF7E & o] F3 UrH10-13]
4F olF k=e fAAY #F HT AFEE d7x
=g 3 F70o B AF[14]19} o]F ==3te 4 %
g A d77F AHI5L AMx=E7} BAES] AEE B
o} 912 F4E& st Ao £ =EdA A7Ise &4
o HIRE EAIZ 24 F AUk F 94 A9 dAxE
5o] EAlol RFUAIA S 2538 st FE0 24T
T 371 Wl ofe] tig ne7t dasjch olE A
WAREE Po FES WANIN AMx==7L HAF §
2 d7AxES AZH7] A YAXEE 2ASFY B2
7h gtk BAREES FF F7)d B AT{4NE 3
Axsgo]l Al grje Fis 2335 AEsE o
T kEofA FE0] TAY F JdoBE o|F $AF] H



2HlY PM MM WIEHTOIM HSH MY TH 78 FBNQ ANAN 7Y 739

M dAREE e AE AFE ZEshE o #g
AToltt o] AF[14lol M dFAREE0] M2 FEEA
BEE 2#EY 8= 2ol NP Complete shcha #4)8)
1 Felz28% 2AEY 71EE AN doyd A=
c7t ot de 2 wjx s S goll vk A&7 g e
@dol Aok E§ olF k7t ASHOE A 7] o4
BAREZNE g vAAY 2&3E FA57]7F o
F7] Wl A& 91 FAo] ol AnE AAF
i ek

olF x=EZH ML #WAsE7] 3 dF5)AME o
T xE7F YA 2AES O =28 2398 548
4 AAEFA F71& s 7Y A sk 24
< HAsa A o1& 89 vy olFkEdt 94X &
A ME Y S 34" F USE BoY olFx
oAtk S 23RS ¥ dAxEAe e 1
2latA] goktks ©@io] ok B E=RdME dAxE9)
ZEo AASA FgS vAE Ho|i oo hF A
& Atz g

il

3. EMEY

2 =i Ae &t 2F3<4=(RF, Radio Frequency)$} %
S3HUS, UltraSound)&Ezte]l2 Q13 =9 A|ZE Ao
(TDOA, Time Difference of Armrival)E o] &3le] F w27t
o] Aelg FAHsH ZHE AgE weoz z2ayo
2 =29 JAE Qs Aoz M HEYAE
Aol 98 2dm 2 B ==(Anchor Node)$} $1A &
237} & Yy A4 =S(Sensor Node)2 FA St} <17
kEg AAREE 247 BYeFdsg $540 £ As
e cteutel 2598 $5448 £ de 2S9554
71§ ZAsa e Aoz A AXrsE YEYS
oM qdele] AAZ olFH F ow Fr|Hoz X E
gretstnzt g dztEggoz YAE 94stEd A
REE Had A e =9 o] sojokyt dir}

31 A EY LRY

VAxES} AAxEALole] Z2HE A Auz J753
ME ol&dte] s 4NE A AdlME A
A NS dARxES S A7t astth A= Al )
of dAxESH A HEE A FPPNE T3 Fz
ALlE F3stAT @k ol PAxE AFAY &
Mg Y Pavt Ak (3 DolM BRo] £ e 4HA
E2E7E FAO AEAR Ade AlFEtd B4 dES A
544 AMxEdqA gde daet 2557t $EA €
o olg@ FES WA A A s B
=59 A9 £ME e AQe 2AEYFo2N s
9 PARxET} ALE FHE Tt o dAxEs} B
ah Yol =S sjof ghoh

ARk AY, Sensor S1 N
Inc or B Anchor A2
I. 1
11
15| |
| |
(A)F W7 T ALDt A22| ZZT}2} EC)RF Oi4:2| MO}
| | (I |
RF-52 T | |
[ |
) Us-A2 |
1 [ [
RF-ALy [ 1
T 1 1 [
P US-AL 1 1 |
1 o 1
+ +—t p >
J1 T2 13, ,T4 JT5 7
=d1/Vpe =d2/Vpe =d2Vys  =d1MVys
(B) & WA C AL Bt A22| 2819} BIC|R FOt4L| S8
. J

(3 1) 72| ETA| B2t B8

32 ASuiH 22X

flol AFE 718 o83t & o3 WMREE] F
Al AR 53 e stz sl 3¢ =280 Héshs g
2FFe} 2FHREA FEO LAY F Ao (2Y 2]
AAE 7 o] AAxeE S13t S27h $Alel AdE A3t
17 g F4E HdE 4 Ao F AMxE S13 S2
B MR grjeFas WedA= Yol oy dAx
= Aldt BARE A2E A= S13 S2) B &3 9
7] WEel F YAREF shte] dAxST} AEE F]
€ FH8%E T 9E dAxET} AYFH A A%
st 5 AARET}F AEshs ddeF e 2gu7h A4




740 B=EHelstel=2X C M16-CH M6=(2009.12)

e A FEFAY AeFA o/FE AL F Atk

(28 3)2 F AMxe= S13 S27F BAld AgEA S
g A dde Fa5e 289 EdEAe oF2 ¢
ste] A EAe L5771 LS dAIE RYFELh AAMx
= S13 AMx= S29 #oeFdeet 2&ue o&w
Z2e S AR

T1:47AxE Ale] gt]eFa4 RF-Al%t &3 US-Al

S A= S1o2 £41

T2:RF-Alo] 4AxE Slo £¢

T3: A= S27F BALE A28 AgZAE 23

T4:RF-A27} A xE Sl =9

T5:US-A27F MM xE Slo &2

T6:US-Ale] AAx=E Slo] =9

o714 FAE YFol AelFAe Fodd A= Sle]
LA osl PAxE A27} HEF =53 US-A27F 44
xE Slo] Eggths Zojth AgFAd AHgHE 255

t gcd H2A50)7] die zEAtezs 259%E

Anchor A1

f Sensor S1 \

Sensor 52

Anchor A2

(AT WA= AL A20| 2ETj9} 2|2 R0 MO}
(I |

1 I
1 I |
| RF-A2 i
| Us-A2 I
1
1

[}
= I
i

e Ty e

|
I
1
I

I
I
1
I

| US-a1
I 1 <
T T2, 1 4TS 6T
41NV =d2/Vee =d2PVus =d1/Vys
S ® F WHEE AL 2 A28] ETO 20|12 FT4C) A2

(T2 3) §F MIM=E SInt 7+ SAH| HEIEEE Sl= 272 Well oAl

33 2AAbE
ode] ANx==ge A AZAS BEe7] AdM=
el MMxE7F AERE st de Fdole dE A
ArEEo] o8 wafstx] FEF ot gt (2§ 4e
AAEE S7h ARl 4R s A% ol 9% vl
e WE BAFEh AMxE So FAA7 RY AH
ole] &L v J4Y F AYFAEES sl BAs k=
o 4(GA, Guarantee Area)2 th3} Zo},
GA=m(2R)*= 4nR®

- -~
/" ~
/ GAA N
/ ———————— \

/ “‘ \
/ N
X r‘
: Anchor A J
\' ”r"

\. --------- "a' ‘/.

\_. ‘/'
¥, Py
N, ot
~. —

(O 4) H2IE5HA| 22 0jxE EH

714 dAMe= S9 PARE A9 F4AY RE 5
@ Aoy FaA} AME 5o AZZAHL BRE] 9
M AMxs 5o A Rl e dAx=ES
Heolel s g2 AMisEe] AEAHE AESA To}
of g} ulzbr R S|7} RO 282 2Re] Hla WSl 4
)7} g},

HAA GAE 3A AAxse FAYS ] £3:= B
A9 ( GAS, Guarantee Area for Sensor )% AlA:==29|
SAHSY gle]A gt dArE] TP it B
o ( GAA, Guarantee Area for Anchor )2 Y& 4 lth

AM =9 FAWS 7} Rola 2599 =71 Vsl 74
S AdAxEY ASAELE RIS 4T Al GTA,
Guarantee Time for Anchor )& t}&3 o] 3 4 glrh

Z AXxse] EAWY7E RY Aol 4nR*Q F9elA
2 N2 sade el Anstel Adgel s
(4]

SFEE R Ysiojopet it

AN dgoMe Ha Al A9 BAx=s ALFA
2& o a7 Wil B Alzko] Zojzich AlA
e ALSZAE 98 BPHAE AIHGTS, Guarantee
Time for Sensor)i= #1114 S & Zod AL 4A
= =4(MNRA, Minimum Number of Required Anchor)el
u] 2 gk,

GTS= MNRAx -2
VC’:“



THIY M MM WEYSOIM HSN oY IH 7l8 SBHQ QAKAN 71¥ 741

4. APL

41 7|2 204

8 e=RdMe w28 749 gde Fagy 253 Fo
FES WAsld Agl £Ho| A&HoR o|FojALE &
B xEzF Azl sk 913 91471y APLE A¢t
gk AlghehE Al ARl e PAREES o LEE9
FAlol H2Es dAYdgor e AoujAE o
wEzbol] Aol s FrisAzich dAGE ol
o] 7je] ZRMAE0]l FH3H: dele 9 el st
oL g Ao A= shte] TRAAY 24 T HolHE
AHESIEE Y FH AYez dAGEe 5 a4
27} 54 £ gk AzuiAT & 22427 34 A
45 AHRElT g A e ZzAH27) Y FH Ad
= AREEEA] £&HA AlojshE 7)ol

Alotsti= APL7|¥ol e MMt A 34 2 A
o] RTS(Ready To Send)s{# & H% dlo] 7= 249S
dofstn AMx=EREE RTSE #4188 F99 47 k=
E2 CTS(Clear To Send)##1& F3to] zHglo] o5
& ¢k g olu] g AMEAE AARE AYS o
2%k Z$-oli= NTS(Not To Send)H 7S Hddte] z¢]e
A7IEIEE g} 79 BAREERZRE CTSE 48 4
MiE= STS(Start to Send)HAS Hedle] A4 e
AlZHe gEc) STSHzlelE AgEAe AdE PAxe
9 &A47F 89 o] BAxE=N FEL WAZ RTS
712 CTSH A IEEE 80211 F4E4 HFA ==3H
FAA FAUAE A7) 913 A" B0} E
=EdMe o] HAl S NTS#HZ 3 STSHA L F712 A
ojste] Apg-ghel

AMYES] 2o AR PFArs9] AL} Ho} AMx
=9 FALY Qo] @ F9| FAxET} EAY AL &
AMxeEe] AXFAY Yol B F9 AFAx=d H3tg
o] F 4 gk 2 =FolA fAQlA e slute] HE AzE
g ME Had 3 7o A =85 "az i AN
w9 BAMA ¢t Qi WARCE FoA A NS A
9% xeEe BHAE HaEE Ao e MMeE
7} o] WAREEL o]EF £ UEE W YEYF &
EX4E =9 & Utk APL7IYoNE dMxse] HE 3
AE H&Hor zdPo 2N HAFe FArET] 95
14 ZQlel] HAE £ UEE Fir)

(29 5 FANY 24 @ == HYI9e »
3t BRoFEh YN F AIHx= A9 BREE AR29
SRR o] &8k Q7] wiel Ao =t YA A4
S FYse S Q48R R 9o A= YHEA
2ee sk Fotdl Be=rh 9 A2A A4S F3sn
24 st dEeiA 7)1Mel weh 1,238 =27 NTSHAS
A% 5ol BeEd dAAZ B¢ gXZ2A AL o
7]skejoful g} o] 9o A=V AEE Al AY
AHE 709 wE=THe TS FAUALS RIdA R3

O
@\
&

(33 5) Sl =Hof| mE 24 Hol wist

2 Fola HAFA AL FYPIGEA of7]7F delFich A
RE7F BANMAES FolW 3 kEE ods] Axte §
AiAe] &aA 1Mz 28 =S Al FAuAd)
A dlojuA "k AxE7 AEA 2AAE AYPs= S
o B=E=7t 9154 #9& Al#sr] 93 RTSHAAE A
3t 1W =t 2W kEE CTSHZAE A$siv 39
REE AREL] FANA &3] wfe] NTSHAS A
F3ch oldf BeEE AkEs} vhR AR AN Y 7t
7hE 379 kETHE EFSES F4NEE RIGA R22
ZH3d 1238 Al = BF TN Hoe A dr)
T kE7 BANEE Aagow FYoay 33doA A
o3 B ool FojsA Hrlh

42 SFALES| Y5t
%A A uis} o] AN wEo| FAuHA
2N AAFHE A BN 992 aA
o (2¥ 6)& FANY zHd 2 RYy

a8
lo,
&
oty

/ GAA N

(22! 6) SLEE =Hof| miE 2ol W}



742 ZBEM2IZI=FZXC M16-CH H6=(2009.12)

odFch 33dolAM AHEARTe] MAMxE So BFFY
GASE SAuH3 RS WxEoz 3 499 Yo|7t 99
PALEE AT BFYY GAAE 2RE WX oz de
Y9 Wol7} Ho] GASY 4uj7} €k 714 AMxE S7}
SN RE RE Z°|d GASE R & utAEoz d:=
GAS 2 ZoETh. AIMxE9] FAalutio] Folgd dAx
Eo BANAE 3 E57] el dAx= BYY
o GAAE 2R & wiX|8032 3t: GAA'Z ¥Adr

33 0 ARHEGRe] AMeETF ASAL 93 B
FHAZ AZHGTS) = A4S Hs] g Hage
37 == 4(MNRA, Minimum Number of Required Anchor)
of vlggch. 714 GTSel dFS viA= E @712 29
& AMrxEe FAuAQ Rolth Ro| E+& BAdord
At Zojzi. whtjg Ro] ojxictd oo Aget z
SH7t dFE v dGo] 057 Y GTSE &}
Eoh. 99 2HE 3o AN Ro] R 2 08 3%
GTS = E°jEth

R

GTS = MNRAX
V{J’S

43 nfe|xH™

AN FAMEE 237 M A% FAE
ZAopt ot AMEEolN HFse e AR
@2+ Shadowing Model & 7} %ch. Shadowing model&
A7t o] F22 ALH7| g 53 Ao F4ls
B Ao A7I7E 999 W47t 5 Fading effect® 93
%t} Shadowing model & ZA F REo2 FAHd A
e BREL d7hF doln Aoy HaF 4 At A7
g d2s= A2 &4 29 (Path loss mode)2A4 %7]
NEFY do oo AHAHJA @ ob o]l ANEG
15-16].

™

P (dy) —( Ly
P(d) d

BE #A2 &4 AF (Path loss exponent) 24 F2 I=
Ao Aol APeg FRY dutyoz Flo] FAE #E
Ar2-8t} Pld)E Free spacedolld Aol @& 4 A
o A71E Adste g8 $4ez2 78 5 3o

o

P.(d) = HGIGk
T (an)4dPL

P 4 Ash A71§ dehlE, Got Ge A% A%
A A1z chet o5, Le AaY &4 Uy
AE Aite B3¢ vehdt, dwsoz G Gadm L
ge 12 439,

(B 1) 830 M 2= &4 X2 o

Environment B
Free Space 2
Outdoor
Shadowed urban area 27tob5
Line-of-sight 16 to 1.8
In building = 28
Obstructed 4to6

Az €4 Qwdoz dBE 335Y 9 Az &4
29 ot 2ol Y & 9tk

Pd) | d
[R(du} LB =~ 10f0gtg)

Shadowing model®] F ¥ B8 SR Ao
A" Hu Al7]e] ¥EE W93 log-normal random
variable2 #-43+& Zo|t}. log-normal random variable2
7HAIRE #EE w2tk WA HQ shadowing model oF

T3 g,

[———g((:’)) —— 10Blog( %) + X5

Xdbe H@d EFUAE 022 st 7H¢AG W4
W+ 24 shadowing deviationo|gt E2]0 H=AolAe] 4
oz FHA e ALY F AHE 2).

9 FAL 53 A dol =23 943 f9)e d5H
Lol 7 5 gtk

d,

P,(d) = P,(dy)(—10plog( T

)+ X,5)

<E 3> 9 F4L o83 A mE AAE AN
e ¢neFe ZEHT Aot

Aol Aed Aol ge FYAR nFL o83}
o #E 24y AdME A%E FLnAte A
HAE Aty A% Hao FAAA(FANA)E THIE
gk o714 Hao FAAGE AAFH AP FAse
PARESFE HAFAIE #E uidd. H2 @9 4A
== AAFH Ao FFEF Fr)AHNE A

(E ?) &0 o}= shadowing deviationdi|

Environment X
Outdoor 4 to 12
Office, hard partition 7
Office, soft partition 96
Factory, line-of-sight Jtob
Factory, obstructed 6.8




2ute Fu

il

=

E 3D Helo wE oeAlL 2me

IM HIERIS0IM HEX O = 7|9 SEX0 XA 71y 743

(E 4 o9 =HE S8t 2 348t ¥12|E 3=
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{

double L = ifp—>getL():
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[/ svstem loss

// wavelength

// get power loss by adding a log-normal random variable
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// the power loss is relative to that at reference
distance dist0_

double powerLoss_db = avgdb + ranVar—>normal(0.0,
std_db_):

/[ calculate the receiving power at dist

double Pr = Pr0 * pow(10.0, powerLoss_db/10.0):

return Pr;
}
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sendRTS(node_id); /1 RISPIAIA] 24
Set_WaitTimer (RTS_PERIOD): // Wait Timer 474
while(!time_out()) // RTS_PERIOD -9+ 4 &)
{
Packet *P = packet_received():
B AR
anchor_List[anchor_cnt | = P->sender_id; // =% ole|r] %
anchor_position[anchor_cnt] = P->sender_position: // =E
A A
if( P->packet_type == CTS ) // 413 si§zlo] CTSQ 724
NTS_flaglanchor_cnt] = FALSE: // NTS flag 44
if( P->packet_type ==NTS ) /] 4% 37lo] NISQI 74
{
NTS_flaglnode_index] = TRUE;
NIS_ent#+:  // NIS count %7}
'
anchor_cnt++:
t
center = Center_Position( Anchor_Position[] )i // anchor=t
ol FAa9A At
/I anchor'==9F 4191 % (center) ] #e] A4t
anchor_distance[] = Dist2Center( center, Anchor_Position[] ):
/& AN 7hE wAR JE
anchor_sorted[] = Sort( anchor_distance[]. Anchor_List[],
NTS_flagl] ):

// anchor == 25-F

[/ NTS flag 44

// anchor count 7}

for(i = 0; STS_count < Required_STS; i++ )
{
if( NTS_flag[i]== TRLE )
{
Set_WaitTimer (SLEEP_PERIOD) :
return:
4
STS_List[i] = Anchor_List[i]:
STS_count ++:
t
Max_Distance = STS_List[i]:
double Pr = Shadowing_Pr(Max_Distance):
Set_Power (Pr):
Send_STS( STS_list[] )i // SIS #HF
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