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Abstract

This paper suggests the novel light-weight signal processing algorithm for wireless sensor network applications which
needs low computing complexity and power consumption. Exponential average method (EA) is utilized by real time, to
process the magnetometer signal which is analyzed to understand the own physical characteristic in time domain. EA
provides the robustness about noise, magnetic drift by temperature and interference, furthermore, causes low memory
consumption and computing complexity for embedded processor. Hence, optimal parameter of proposal algorithm is
extracted by statistical analysis. Using general and precision magnetometer, detection probability over 90% is obtained
which restricted by 5% false alarm rate in simulation and using own developed magnetometer H/W, detection probability
over 60~70% is obtained under 1~5% false alarm rate in simulation and experiment.

Keywords : Exponential average method, Magnetometer, Digital signal processing, Wireless sensor network
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(@) developed magnetic sensor node, (b) base node, and (c) outdoor experiment by vehicle.
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Table 3. Specification of sensor node and base node.

Sensor node
CPU ATmegal28 vlo] 22X Z M)A
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14 DC 9V 9749 E& vjg e
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Base node
CPU, RF CC1010 RF #5413 (433MHz)
PC §4 UART ZHEEA (USB to serial)
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Aol = 88x46x10 (mm)
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HW model.
o Ay
A Az RENCE N
A% (ZE) 63.8 36.2
Te=3 5
2 15 985
AN B(AEF) 72.8 212
Te=2 o
e 4 9%
6 5 A8 Znio| confusion matrix

Table 6. Confusion matrix from outdoor experiment.

o & Az
AA B A3 (2= &
B NE (3} 62 38
Ta=3 e 1 9
_ A3(2) 745 %55
Ta=2 A5 5 %
HMR2300% 22 Az H/WolHE 1.5m wel 2

Fol dste] & Asek 7Y F gl ZFAF £
gttt ool me APANE AFo] 1om olWE

= ket 919 VoM e
Jo digh FE Az FE R
=42 39 89 ()% (b)olth
202 2359 ADC gholA|Rt

i
B

Pra = 5%% Ty
Y5z E@H} e
o AEHeIH AT b E

o3
o

59] confusion matrix®
Ueldth AlA e Zwe) Ui ETE o XHA XA

s9 go] FHE EX
28 AT FAlY Py AT
A g AA B FAAR ¥
ZEe g ASE 9A AAS A
o 28 ¥ 69 AFATAE AFE H/W A&



20094 118 HXSs =2X X 46 H SPEH A 6 2

A Ast A9 dAlshy

X &3 VoM

o
N
1o
=
ACH

o> oy

£S5
>,

%2,

o

=3

o

=

1o

of mi
o

e

o 4

L3

k1
L 18

kR
=
L,
o
e,
rlI
i
(o
o o

el

%
lo iy to oXx

ol
f

|
4o
Q

]
=

>,
el
=
» ©
off rx
fijo

AT,

AR Az H/We
AM FUF 2 A%
7} EAske] o)

% g
Asun v Az
g9 Z2sqe 5

S
dde Ads 1~2%0 9

T

Lol P

A EH A3 A

i

_‘_.
i

1

g

ol
o

ox do fo XN ooy
)

oo &L o fob

,,
&
=2,

X
Ho

i,
+

1
T

to
ot
2,

|

o
[o

b
{n
o
4z

AAsk i

2

ol o
2
X
[

l—(}‘l
)
4 L
I,
¥ oon

o 9 i
1

2 ko
k=)

)
(o
U

(1] L. Lazos, R. Poovendran, and J]. A. Ritcey,
“Probabilistic Detection of Mobile Targets in
Heterogeneous Sensor Networks,” Proc. IPSN'07,
2007.

2] Q. Cao,
Stankovic,

T. Yan, T. Abdelzaher,
“Analysis of Target

and J.
detection

161

Performance for Wireless Sensor Networks,”
Proc. DCOSS'05, 2005.

J. Aslam, Z. Butler, F. Constantin, V. Crespi, G.
Cybenko, and D. Rus, “Tracking a Moving
Object with a Binary Sensor Network,” Proc.
the 1st international conference on Embedded
Networked Sensor Systems, 2005, pp. 150-161

D. Li K Wong, Y. Hy and A. Sayeed,
“detection, classification and tracking of targets
in distributed sensor networks,” IEEE Signal
Processing Magazine, vol. 19, no. 2, Mar. 2002,
pp. 17-29

A. Arora , P. Dutta , S. Bapat , V. Kulathumani
, H Zhang , V. Naik , V. Mittal , H. Cao , M.
Demirbas , M. Gouda , Y. Choi , T. Herman ,
S. Kulkarni , U. Arumugam , M. Nesterenko ,
A Vora , and M. Miyashita, “A line in the

(4]

(5]

sand: a wireless sensor network for target
detection, classification, and tracking, ” The
International ~ Journal of  Computer  and

Telecommurications Networking, vol. 46, no. 5,
pp. 605-634, Dec. 2004.
THe, SKrishnamurthy, JAStankovic, T.
Abdelzaher, L. Luo, R. Stoleruy, T. Yan, L. Gu,
G. Zhou, J. Hui, and B. Krogh, “Vigilnet:an
integrated  sensor  network  system  for
energy-efficient surveillance,” ACM Transaction
on Sensor Networks, vol. 2, Issue 1, pp. 1-38
Feb. 2006.
AR, XS, ‘AW wEAAEE 9
A FHd gk A #HA E AT A|LEH
=82 A 149, A 13, pp. 63~68, 2004. 2
A, ‘A 2HAE FMCW golHe ¢d 353
tol o= Fue 7] AA E AZ” g}
gt =52 A 148 A 125, pp. 1336~1341,
2003. 12
AR, g, AAL 74, NEL AZAE
GYFE o8 SWAX AFHAE oty
HApaers] =54 A 419 TCH A 12%, pp.
1~7, 2004. 12
(0] €2, A7 A sk &8 A
A A 7TA A 6%, pp. 334~339, 1997. 12
[11]1P. Pipka “Magnetic Sensors and Magnetometers
" Artech, 2001.
(121 SMKay, “Fundamentals of Statistical Signal

(71

A+

%3]
9

(9]

Processing : Detection Theory,” Prentice Hall,
1993.

(13] A71H, AL, “AHMEYZ S8 43 AMR
A71AAM e T £8AE By AT AAF

E
3t3] 2008 s}A =3, pp. 953~954, 2008. 6



162 ol

Z 7| Ef(3A 3 )

20074 FxUn W3
ShAt

2009 F Uit HA-F st
A A}

20099 ~& A LIG 929
ATREER A7

E 4 738K

19979 R stm A28

s}

2 aboj ot

M}

1999 ~2001'd =3 3tAF 4
A74

20014~ 8 FFAFFAATY HAATY

<FHAEE WA AxA, AWY AsAY

F7 A, ANUEGDL &8>

19994 A2 3t

4 4 2HID)-2AAA

19959 F=digtn A3 st
SkAL

19972 University of Florida
A AL

20012 University of Florida
ukA}

<FHARCF o] AaAE, HE NEAY

Al2"l A, A dEYZ $4>

PANYEND $8, FFAY A=

=X EHXE A% AN S8 NEXNE J|Y

(879

Aol 9f

2

20084

B(sH 5 9)
F2ogu ARF e}
3}

20083 FFohsta A3
4 SREL
<FRYE: A4 AxAY, 4
AVEAD ¢8>

AR dtE ARF S
84}
ARYstE AR
A}

North Carolina State
University Computer
Science BFA}

19993 ~2001d T EATA HAdAT4
20063 ~ 8 A FFAAFTAITE ALE T4
<FHAARE: HFEEA € FU1¥F, AU ESR
3, MAC, &549>



