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ABSTRACT

This thesis presents a design of remote area monitoring devices to provide the information on
possible intrusions along the border. The seismic sensors will be buried below the surface of the
ground in specific arca at the checked points along the border to prevent human intrusion. The system
consists of a seismic system to detect ground motion caused by vehicles on the roads or people
walking along paths, a communication: system (Terminal Node Controller, VHF FM radio) transmits
the data to a remote monitoring sites, and a personal computer at a camp to monitor the intrusions.
The basic components to the seismic system are the geophone sensors and the seismic signal
processors. The seismic geophone sensors detect the ground motion and the seismic signal processor
comparing with the generated signals by the geophone to a user. When all criteria are met, the logic
system generates an alarm condition and the transmitter transmits the alarm signal. The receiver at the

base camp receives the signal and converts it for the computer to display the point of the intrusion.
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1112993 IC M1 2 M3e U2 duniluuowiTvhe ssilumsvnoduniudad o dB - 44 dB
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Setting Value Gain (dB) Gain (dB)3u
1 0 46
2 6 52
3 12 58
4 18 64
5 23 69
6 27 73
7 31 77
8 35 81
9 38 84
10 4] 87
11 e 90

W
VNI AITORNIBTgT I SWT f9 SW11 11U Idinmal og1als

mes A = 1 HR M)
SW1 = 1 + (0% 20 k)
" 1 +0 - 1
Gain dB = 20log1 = 20log1 = 0dB
(SW2); A = 1+ [(3.3M // 20k) / 20k]

3.3Mx 20 k
o R R LA Y
[[3.3M+20k)/ ]

= 1+ 0.993975 = 1.993975

Gain(dB) 20 log 1.993975 5.994394 = 6dB




(SW3); A

gain (dB)

(SW4) ; A

gain (dB)

(SW3) ; A

gain{dB)

(SWe6) 5 A

gain (dB)

(SW7) ; A

gain (dB)

Il

Il

Il

Il

il

1+ [(62k //3.3M) / 20k]

3.3M + 62 k

b H 3.3Mx 62 k ]/2“]

1 +3.042831 =

Il

20 log 4.042831

1 +[(150k // 3.3M) / 20k]

3.3Mx 150 k
”[[3.31\« 7150 _k]/zokJ

1 + 70738183 T

20 log 8.173913

1+ [(300k //3.3M) / 20k]

'( 3.3Mx 300 k
N [[ 3.3M + 300 k }/ 3 "]

16t A5 =
20 log14.75 X

1 +[(510k // 3.3M) / 20K}

3.3M + 510 k

: 1+[[ 3.3Mx 510 k ]lzok}

1+22.086614 =

20 log 23.086614

1 +{(910k # 3.3M) / 20k}

3.3M + 910 k

= [[ 3.3Mx 910 k J/ZOk}

1+ 35.665 =

20 log 36.665 =

30

4.042831

12.133 = 12 dB

8.173913

18.248 ~ 18dB

14.75

23,375~ 23dB

23.086614

27267 ~274dB

36.665

31.285 =31dB
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(SW8) ;A = 1+ [(1.5M // 3.3M) / 20k]
i o | [A5Mx 3.3M ) o0
1.5M + 3.3M
= 1 +51.5625 = 52.5625
gain (dB) = 20 log 52.5625 = 34.413 =~ 35dB
(SW9) ;A = 1+ [(3.0M // 3.3M) / 20k]
& |4 [ 3-0Mx 3.31»1)/20k
3.0M + 3.3M
= 1 +78:571428 = 79.571428
gain (dB) = 20 log 79.571428 2 38.015 ~38dB
(SW10) ; A = 1 +{(6.8M #/3.3M) / 20k}
6.8Mx 3,3M
E B+ 20 k
[[6.8M+3.3M]/ }
= 1+ 111089108 = 112.089108
gain'(dB) = 20 log 112.089108 = 409912 =4} dB
(SWID:A = 1+ (3.3M720k)
| = 1+165= 166
|
‘ Gain (dB) = 20 log A = 201og 166 = ~44.4dB
|
:
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U4 HPF 20dB, 8 Hz

C, = ApF

R, = 470k , R, =75k
R, = 150k, R =82k
1NN f, - :

272C14/R1xR2

1
3

27(.1x10 _)/470Kx 75K

= 1
0.117966

= 8.476 =~ BHZ

AT INIVOW (A) 1.+ R TRS

= 1 +750k/ 82k

Il

= I+ 9.146 10.146

N3 INTV0W (dB) 20 log A

. 20 log 10.146 20.126 =~ 20dB
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e FUNCTION

DASPLAY (p. 4)
@ DUPLEX SWITCH
D SCAH SWITCH

6 VFOMEMORY/CALL

—y CHANNE L SWITCH
T—— KEYDOAID
1 aypees valy, p. 3}

© MONITOR SWITC
6 FUNCTION SWITCH
B PIT SWITCH-—-

© LIGHT SWITGH -

BATTERY PACK.
RELEASE BUTTON
| SPEAKERA AND.
CAOPHONE

517 5.3 Ingiuda ICOM 2GXA

M13197 5.1 udanuauang 9 lusaIng ICOM 2GXA

Frequency Coverage 144-146 MHz

Tuning steps 5,10,.12.5, 15, 20,25, 30;0r 50 kHz
Dial select steps 100 kHz or 1 MHz

Antenna impedance ~ 50 Q (nominal)

Usable battery BP-130A, BP-157A, BP-160, BP-174
External DC power 6-16 V DC (negative ground)
Current drain Transmit High 2.0 A

(at 13.5 V, typical) Receive Low 0.9 A

Usable temperature range Rated audio 120 mA

Frequency stability -10 € 1o +60 C
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M50 5.2 UAAINUAVTANIINIFIUDIINY ICOM 2GXA

High:5W
T2V
Approx. Low:1W
output power High:3 W
135V
Low:1W
Max. freq. Deviation* + 5 kHz
Spurious emissions* Less than —60 dB
Microphone Impedance 1 kQ

M990 5.3 UAANUANTAYDIINGICOM 2 GXA NIIAMSY

Receive system Double-conversion superheterodyne
Sensitivity Less than 0.18 nV (for 12 dB SINAD)
Squelch sensitivity Less than 0.16 1V (at threshold)
More than 15 kHz/-6dB
Selectivity
Less than 30 kHz/-60 dB
Spurious and image ‘
More than 60 dB
Rejection ratio*
Audio output power* More than 300 mW
(at 13.5 V) (at 10 % distortion with an 8 ( load)
Audio out impedance 8Q
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Abstract

This paper presents a design of remote area monitoring devices to provide information on possible
intrusions along the border. The seismic sensors will be buried below the surface of the ground in specific
area at the checked points along the border to prevent human intrusion. The system consists of a seismic
system to detect ground motion caused by wvehicles on the roads or people walking along paths. A
communication system (Terminal Nede Controller, VHF FM radio) transmits the data to a remote
monitoring sites, and a personal computer at a camp to monitor the intrusions. The basic components of
the seismic system are the geophone sensors and the seismic signal processors. The seismic geophone
sensors detect ground motion. Then, the seismic signal processer compare signals which is generated by
the geophone to a user adjustable threshold. When-all criteria are met, the logic system generates an alarm
condition and the transmitter will transmit the alarm signal. The receiver at the base camp receives the

signal and converts it in order to display the point of the intrusion by the computer.
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