AT BHOMN HMUEYIS

>=
AEA

(Junseok, Kim)

213t SINR 7]4F % Tl Hof
LIS

SINR-based Power Control for Sensor—nets in Real Environments

497

(Younggoo, Kwon)

of
B ERdAs A AMESA A4 BAshE ohge ] & 3}t 5= e AFHLAY] S Eg Adstal k. Ak &

YF2 SINR 7|9He] o2 Rdly) HFZ Aojals o] gste] zH] JFged diste] A E sEHeR 2l wEhA thekd 19

G oML Ee HAFEES FAGEA, T owx] ARE A7 FOEE ) Aoty duEe A4 23S Ful HEEien

71E0 GaglFel wElN B2 A5Ey AduA g8 Hola 9k

Key Words : Wireless Sensor Network, Transmission Power Control

o] (transmission power control)—‘:— 575%] e fﬂ ]‘3 A
Al o Hao BYE ARG olUA] ARE FolE
71Holtk, x7)o ALY A o= log-distance path loss
model?} & o] 2% RdS o] §3te] =3t Ao wEhA
A&l s AAsh #H7Y dAFEL Fre AsAY
(signal strength)7} ¥ $79] <J3ks AA won mela
o]27 rdo] 79e F AEuYA o] WAL AA Aslo)
A A8 e Eolar ok [4I6] Son ATES w7
44 (PRR: packet reception rate)ell 71¥hs ¥ %1444
o] 7H& Astdrt [4]. o= A%
A e AEE HAES $578, 54 HAHAEE (9
2 5o %)< U& e Ha AS9)E Ay
g7k A4ELS RSS (received signal strength)” P E£A
AL (threshold)E How HFEo] 100%el 7HHAl F&
BolFa 9} [5]6]. o]ol Lin 782 feedback ®4S
&3Fo] RSS gho]l AEHH o= QA oS FAES 3
v dueES At (6.

opr

—(o
r)~
&
2
opy
&
o
&
1=

.
2,
=2

AR o] AT AA| el WAEE ke 7t
4 (interference) &A1& LEsIA] &1 Ut} Gukdo= &
e Az Arle ZIPE = 2 F2E 8 =
27 Ak w3 FHdoe ERFREA FAd 5 gu

717180 AHEE oA, FA7I71Ee] DA ° 714
Atk 53] mERI} [PEX L gfolute] (WiFi) A=
HEvH o] AHAE Alestr] ffste] thike] duk 74
bl PR A e e o P B B B PR B o B A= e
< AEoAe] Ve AA 879 Aol AA Ast

&2 o rlo |

g 5 gtk SeE Ad ATolA RSS Al FAAe
WOl 2 FF BEe HPE Fstol welw 4ol uel
A RSS A% $EH0R 2y dueEe AL

B =For= SINR (signal to interference plus noise
o224 Tdlyl HFZ (closed-loop) A|oiH2

S o] &g AFFH Aol duYES Atk vk SINRS
WwazlshE A5 A7|el dakA] &2 Al A7) H&
2A ﬁ%‘é%%ﬂr e A7 ok sANE 7]E AT
802154 [1] 719+9] radiocES EaiA 7HA4l

< & 7] i, SINR @& d&
olyst Y= gEA, E =

%.1 \:‘0})\1\)\01 RSS gko] EZJ 0174] % %% HH ﬁ%\‘
Eo| 100%°l 7HA Ak 54 RSS dA@ES &3 Slrpd
A AFHY, P, E obdlsh 2ol AA ¥ & Aok (8]

PTX:P;"];’+(PI€€7PRX) ey
P olde] ATty gholwl, PIek P, = RSS AR
o]l HETo] tig RSS #h& on|gth o714 RSS
UAEE Tl SINR, ¢, #AAC=HE 8 = ek

IOPR\’/I()[] - 1012\»/1(1

(= 10log 101’//10
Pyt Pz m0lZ (noise) Al7ISh 2HA AIZIE o]ttt 4
@)F ve 2o AE & 5 ek

PIT=1010g(10"7" + 10710 4+ 10™/17) 3)

2



IEEE 802154 ol &b,
SINRell ¢JsijA AA = [1]:

16
szi L E_lk(lkﬁ)ezo- Ce (1/k—1) 4)

16
2, 54 BERE %A=

BER (bit error rate), P+

o] doz SINRE 24 & 3l
o= AS oughth [EEE 802154 B&olA 253k 20 v}
o|E A9 99% HEES WA H%HH% SINR #&

TS 7ol MATL 4 Ytk ¢=0.4021dBn. WA FAEE
(receiver)®] @A o= M4 A71E <W 4 (3)& |3t
o a3 RSS YARE 7+ & Ak
oA AFell o], CC24203 72 IEEE 802154 ¥
radioE2 SINR #& S48 74 gerh ol AMEA 3
of oJsfA, 8 bite] P AFFEere] AsAVE SAHY
55 01‘3} i/ﬂ 1715 % st ), SFD (start frame delimiter)
= AE7F el g AR1IA of
higho]® IEEE 802.154 #2

o o

goleg 44 W 1%% Jrig 2 e 2Ee
stel, spelstele] thle] Wz o dA RabA $AI W
e 2 HAT At o 9N HET olgd ny
of e E AEHAANE A BAANN oK B
A e+ Ave AL v =

D Pli+=A;

JFAl PH—= A/K until 4PEE ®)

1 35 o83t o]BHow 3 RSS UAlgkol
A, RSS dAIFe]l A wg A S7Fg o]
w mpe} S7HE RSS Aol A e st

S
B
rlr
>

=
opy -
Z

il

o N
ofy
oX,
oft
sk

)

o

3 M
N
o2

n o
fe e
2
=
Nh
[N
o,
oft
i)
[o
2
i
i
2
>
e

i}
N

A
ol e

=3
o}l o] % +*Ji£—t~ 2 ()& AMEshe] Ha AETE
AWEPE} & EojA FAI=E=9 RSS %
I RSSo] -8BdBmo.z ZAFHS A
A5 34$] 7} Aiﬂrﬂ B} 10dB A= EEF Ag o gt
webA] g AA], 0dBmolA] 10dBE # -10dBm= H%3}h
A Ark

n, s d3

ke
——

S Ae dueEs AA FAAA 7] daEE
53 v At AgeAE AMUEYST AFoz
<, glolyto] A|F o2 IPTIMEAS]
N20OUAS AHE-8ISiTh 28 2004 &2 &= 91% FALCE
FAEEA vz 50 vlelE HolHE AFstH, 0.1m/s9
EE2 FANEE ofo]gto] {P@ﬂ@azi o] FAAE A

M2 FHEE T AdS AHEsHET

# 19 dxelA PCBLe] 7FE w2 AeS S <l
& 4 9lrh b dAFEY K] PCBLE A$usls Hdst
7] SEiA chge] Azl wEksof aby] wiitel], wEA 4
Halo] S8 4= Qltk. ATPCE feedback ¥ie]&S A
st @AWE e &5y Wil By U2 S Holu
Att AN feedback W22 SRSl HHs] A &3]
el HdT o) 5o Pk wEA A3 = gl whH
Aerst s Ho AR A5 T wep A v

x%@-

WiFi Interference

R o

sender receiver

— >
10~50m

100m
g 1> 4" ALfZR

<E 1> 2UueZ2 MEE ol s normalized=l Ms =%

Proposed
Algorithm ATPC [6] PCBL [4]
PRR 0.99 0.81 0.28
Energy 0.58 1.32 3.72
Iv. d2
B ERAAE A AAEAD A84 2hGE AU
] EAE A3t e AFETYA daEs AL
stal Qloh Altet dazlFolAle= SINR7|HEe] o] 24 =md
| 79 49 AEARE YA, TG AL A

Acknowledgment
=i 20089 AR (AE)e AdoR st ge] 7
S ol Fgd AFY (No. R01-2008-000-20109-0). ©] =&
3 A ALE wol FE A7) (No. 11064).

amEs

[1] IEEE Std 802.15.4, "Part 15.4: Wireless Medium Access Control
(MAC) and Physical Layer (PHY) Specifications for Low-rate
Wireless ~ Personal ~ Area  Networks (LR-WPANSs),”
http://standards.ieee.org/wireless, Oct. 2003.

[2] CC2420, "2.4GHz IEEE 802154 / Zigbee RF Transceiver,”
http://www.chipcon.com, Nov. 2003.

[3] A. Sampath, P. Kumar, and ]J. Holtzman, "On Setting Reverse
Link Target SIR in a CDMA System,” Proc. VTC, pp.929-933,

- 148 -



May. 1997.

[4] D. Son, B. Krishnamachari, and J. Heidemann, "Experimental
Study of The Effect of Transmission Power Control and
Blacklisting in Wireless Sensor Networks,” Proc. SECON,
pp.289-298, Oct. 2004.

[5] K. Srinivasan and P. Levis, "RSSI is under appreciated,” Proc.
EmNets, May 2006.

[6] S. Lin, J. Zhang, L. Gu, T. He, and ]. Stankovic, "ATPC:
Adaptive Transmission Power Control for Wireless Sensor
Networks,” Proc. SenSys, pp.223-236, Nov. 2006.

[7]1 J. Kim and Y. Kwon, "Interference-aware Transmission Power
Control for Wireless Sensor Networks,” IEICE Special Section
on Emerging Technologies for Practical Ubiquitous and Sensor
Networks, vol.LE91-B, no.11, Nov. 2008.

[8] S. Doshi and Y. Brown, "Minimum Energy Routing Schemes
for a Wireless Ad Hoc Network,” Proc. INFOCOM, Jul. 2002.

- 149 -





