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Figure 3.1 Grid disposition of The Sensor Node
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Figure 3.2 Location of the target which follow in the grid design
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Figure 3.3 Linear disposition of The Sensor Node
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Figure 3.4 Location of the target which follow in the linear design
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position

Figure 4.1 Target detection error

'!‘ The difference time
of non-activation

Pathl1 -.--~-

The difference time
of activation \ !

Figure 4.2 The difference time of activation
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1008 o]l 43 ol s st

Figure 4.3 Experiment environment for the measurement activation time
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Target information Path 1 Path 2 Path 3
S1 (188 cm, 72 kg) 100 100 100
S2 (180 cm, 77 kg) 100 100 100
S3 (171 cm, 65 kg) 100 100 100
S4 (172 cm, 60 kg) 100 100 100
S5 (173 cm, 80 kg) 100 100 100
Total +a 600 600 600

Table 4.1 The measurement data of single target
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dt on pdf
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Observation [2]

Figure 4.5 The difference time pdf of activation by each path

dt off pdf
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Figure 4.6 The difference time pdf of non-activation by each path
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dt on , off
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Figure 4.7 The measurement data of single target by each path
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1.5m

42 0F EF 24 volg 13 Bl
Target information Path 1 Path 2 Path 3
M1 (one person) 50 50 50
M2 (2 people) 50 50 50
M3 (3people) 50 50 50

Table 4.2 The measurement data of multi-target

o714, MI,M2, M3 &= vt 249 5% ddE o vt}
422 U=ud vt EA A3 Al
t= 239 olEAR WE AMMxTe A3 N7 =4 A79E 2
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Figure 4.10 The measurement data of M1 by each path

M2 (2 )
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Figure 4.11 The difference time pdf of M2
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Figure 4.12 The measurement data of M2 by each path
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43.1.ML 35 o] &3 olsAdE A=

A2 Tl 5% ols A= WE HE AAY FAH SAHS ol&F
%7 ol% AR #HE WS A%t ML(Maximum Likelihood) 73} WS
o] g3l olF AREZ FA3T. ML At AlEHE wijHss AdS E9

G535t o]F AR WE AE AR FEUEFT(pdf: probability density
d Addne s|AEIfe VIFOoRE olF AR wWE
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mean -0.1829 4.7760 0.3975

dt on
variance 0.9258 3.3391 1.1103
mean 0.0238 5.1742 6.5612

dt off
variance 5.3591 3.9779 2.2235

Table 4.3 Mean and variance which follows in the path

dl= {z 1z, +0.44z <2.8; z,+3.411z, < 13.65}
d2= {z :z,+0.44z >2.8; z,-0.223z, > 0.4} 4.2)
d3= {Z :z,—0.2232z, <0.4; z, +3.411z, > 13.65}
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Observation z2 [s]

Observation z1 [s]

Figure 4.15 Moving path detection using two dimension pdf

Path 1 Path 2 Path 3

Probability of Error 5.67% 5.83% 7.17%

Table 4.4 Probability of error
gxd o vix® ZF PDR AAx==9 & HAE A= AT =29 FA
il
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Figure 5.3 LED electronic display board
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Figure 5.9 The system block diagram
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Figure 6.3 Concealment of sensor node
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R

Figure 6.4-2 Alert experiment result - Caution
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Figure 6.4-4 Alert experiment result - Danger
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Figure 6.5 Alert experiment result by Grid disposition
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Figure 6.6 Alert experiment result by Zigzag disposition
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Figure 6.8 Target tracking experiment result by grid disposition in GUI display
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Figure 6.9 Target tracking experiment result by linear disposition in GUI display
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Figure 6.11 Experiment result by linear disposition
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Figure 6.12 Experiment result by grid disposition
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Figure 6.13 Experiment result by zigzag disposition
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Figure 6.15 Sensor node: 6, Experiment result by zigzag disposition

52



Chapter 6

a9 615 v A== 10 AE AR,

£0.0 100.0 110.0

PDR AMAw-E7} %ZL &xstd <

I &
= ¥ 1

60.0

50.0

WEAAR 2ol wet Fu

e dAAE wAPS w AR

50 55 &0

50 60 70 an S0 100 110

53



Chapter 7

ko)
gl

4 &
o] &%

=

=

A 73

=2 el

3z

= NS

=

R

A4

=1 ol A
+ PDR

s

T

H

7Fs

Ar

B
—
file)

J_.NO
_Z__l
el
3r

M.uﬂo

!

a4E

st

°©

&to] o]

S

LUT = &&
a4

=

=

H7 o 2

€]

el A

33

A
hS

Gikes!
L
Ry

.

]

1A

el GUI 32

Aok

3|

2 27

el 7

B

3

B
—
file)

M
g
9%
-
o
ol
ol
NE
<+

4z

=
T

st

o ©°

=]

gow

el A

A A B
dste 2

Fex
il

&

A

1
=
A7 K

3

A 5tol

i

L —
R

-

]

O 72X

[o1z
=

By Fel =973

el

l

°©

=

=

%79}

A €]

o

6

<

o

TC

=Yt

B
i
o

M
1
oy

-
on
o
o\
i
N
1Ho
xr
=l
27
Br

‘.A_.UﬂO

9l 9

3T
ar

AA Bl A AS

L —

€%+ PDR AIA =T+ USN 9 A

[e)

14 ety mep

°f

°©

=i

1A

]{:Eﬂ
A5

A

-

R

&l PDR o] 917 dHlolH

=

S

<l
R

KR

—

Nfo

B

;01_
Mo

i

o

0
~

i
ﬂv

N
!

T
B

B

22!

54

Collection @ jeju



Chapter 7

)

3
RS

AA s

HAWow
A 91

Eis

-
) N

e oA

S

£
o

ol
<M

.
o

al
=

2733k Azt

tlom 1 Ax

d|

P

el

=y

olF AR

Foteh

3|

2l
1Ho

;Ir.”

N

;Oﬂ

)

XTI

B
il
o

o
T
el

ol
Jlo

ol
=

oA

AU EL A A|AH

==
i)

o
HH

Ty
;00

dolE A5

s

Tt
o

;01_
oF

ol

ﬂ

Al A

55

Collection @ jeju



Refferences

REFERENCES

[1] Joshua N. Ash, and Randolph L. Moses, “On Optimal anchor Node Placement In Sensor
Localization by Optimization of Subspace Principal Angles”, Proc. Of ICASSP 2008 pp 2289-2292.

[2] Tamir Hegazy, and George Vachtsevanos, “Sensor Placement for Isotropic Source Localization.”
[3] T. Heath, Scientific Computing second edition, McGraw-Hill, New York, 2002.

[4] A. Arora, P. Dutta, S. Bapat, V. Kulathumani, H. Zhang, V. Naik, V. Mittal, H. Cao, M. Demirbas,
M. Grouda, Y-R. Choi, T. Herman, S. S. Kulkarni, U. Arumugam, M. Nesterenko, A. Vora and M.
Miyashita, “A line in the sand: A wireless sensor network for target detection, classification and
tracking.” Computer Networks, pp 605-634,2004.

[5] James L. Melsa, David L. Cohn, Decision and Estimation Theory, McGraw-Hill.

[6] David J. Ritter, LabVIEW GUI Essential Techniques, McGrqw-Hill.

[71 AW, £EgE “NCW T3S 93t C4ISR A4 & e Fihawed

#1327 5. 2010. 9.

8] AAxE, €43, <£HFE <« C4ISR-PGM  AA A3segd Ao Hup

Jrets]x] A 25@ A 9E FH Al 220 F pp.74-80 1738-5385. 2007. 9.

9] WdE, WA, A < AQUEADY e s /)& FRENNEA AR

FA A 25 A A 10 & pp.42-49 1226-4725. 2008. 10.

[10] 2HdE, Bed, s, A4 oaddss A8 5 A4 dEQA Vs
]

a2 8ts] %] - AR} B4 A 247 A 10 3 pp.34-43 1226-4725. 2007. 10.

ol <USN 9 2 AlA Aguwel §ExgRAl AEEE

2] AE9, A8%, Aold, A A ANUESAS] x4 wA B A

56

Collection @ jeju



Refferences

3

pA

2

o1 T Bt R 5 BA| 'S 2007 AR FAISHETS] 2007

AN

o

e

[13] A, 2AA, F4, 4FF “USN A4 HES A 7]< OSIA standards&technology
review Al 25 @ Al 4 & T 63 T pp67-76 1738-9887. 2005.12 FH=1 A 54 K A| ~E) 53]

2007 A= FAE=d 3] 2007

[14] B3 “HAZE IT 719 T3 d 2 A3 A] 4] 35 4 4] 10 &

pp1185-1192. 2008.10

[15] Imote2. Builder Kit Manual, Crossbow, September 2007.

[16] Imote2. Hardware Reference Manual, Crossbow, September 2007.

[17] TelosB Mote Platform, Crossbow.

[18] Users Manual for the BumbleBee, The Samraksh Company, May,2008.
[19] http://www.tinyos.net/

[20] Tiny OS 2.x 7|8k o] FH|HAH A AMUES A HAA 4§38, Huins.

57

Collection @ jeju



Acknowledgements

N

)

M
o

)
o

0

A

<

NF
ojy

—

;AU

ol
-

B

Aol a Q149 A %A

oy ML=
- A

or
Mo

o

N

ol

7

2 WA,

il
A

58

Collection @ jeju



	개 요  IV
	Contents  V
	LIST OF FIGURES VII
	LIST OF TABLES X
	제 1 장 서 론 
	제 2 장 PDR 센서 노드 특성 
	2.1. 펄스 도플러 레이더 
	2.2. 하드웨어 특성 
	2.3. PDR 센서노드 탐지영역 
	2.3.1. 탐지영역 측정 환경 
	2.3.2. 탐지영역 측정 결과 


	제 3 장 최적센서 배치 방법 및 중심점 선정 방법 
	3.1. 격자형 배치 
	3.1.1. 격자형 센서 배치 방법 
	3.1.2. 중심점 선정 방법 

	3.2. 선형 배치 
	3.2.1. 선형 센서 배치 방법 
	3.2.2. 중심점 선정 방법 

	3.3. 갈지자형 배치 

	제 4 장 활성화 시간차를 이용한 예상 이동경로 검출 알고리즘 
	4.1. 활성화 시간 추정을 위한 단일 표적 노드 특성 실험 
	4.2. 활성화 시간 추정을 위한 다중 표적 노드 특성 실험 결과 
	4.3. 활성화 시간차를 이용한 예상 이동경로 검출 알고리즘 

	제 5 장 Labview 기반 감시경보 시스템 
	제 6 장 PDR 감시경보 시스템 실험 
	4.1 경광등 제어 실험 
	4.2 이동 표적 경로검출 및 추적 실험 결과 

	제 7 장 결 론 
	References 
	감사의글 


