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Developement of Detection system of buried Underground Ultilities using

Magnetic Sensor
Y. S. Cheon (Institude of e-vehicle technology), J. Y. Lee (Institude of e-vehicle technology).
C. H. Cho (Institude of e-vehicle technology), K. T. Ahn (Mecha. & Automotive Eng. UOLU,
S. Y. Yang(Mecha. & Automotive Eng. UOU)

-ABSTRACT T

Incorrect information on public sites can cause serious problem. One of relevant countermeasures against this
problem is to defect of buried underground utilities in real time .Although there have been several method to detect
of buried onderground utilities. such as investigating of gravity and elastic wave and clectric field. they have not been
so cfficient tools. Because it is too expensive and difficult to use. In this paper, magnetic sensors which could
provide an easier and more efficient method are used to detect of buried underground utilities. Also ﬂuxgdtc method
of self detection are used. Input signal is used I~10kHz frequency. Filtering and signal processing of output signal
are used labview software.s

After experiment, detection system of buried underground utilities which used magnetic shows possibility of
precise detecting of laying ohject based on theorectical analysis for clectromagnetic ficld.

Key Words : magnetic detector (ZHEEA}7]), Simulator (A 5 @ ©]E]), Labview ()

1. 4& 3] websle A7 dasich
et ol wxrlo) glFe] ois] Anjrd 3
chekgh S5 2 Asl ohHE A g dals A AR E AN (electromagnetic induction), 2|5 ]
oA 177l #y o] ’?“-"1 i glew i BEEx oltl ghAl ¥l (eround penetration radar), ALY L
A EARERL SRR AMEY FoR 4%dY = li’--?r g ol
of wolxla ek 53l ddd- A AAFEEAE A
zla dldE A WE fue et 48 £ —"}(;,_Oﬂ 247} 7o) B A g =
of Fa Y A SR b & bRjojth aRwt ulEdel 4
Fabvlol ARl agl uia *c}., o g waE opdel sz
A5l Gof HE W ) 7 - Rale Ao] gt
¥ ' B

xFojolc} ghAbwle AR 7|n Aatel ] Al
e A8 o) gatel wabE g Aelstel A%
: shapgolth. A Felolth ol

- H A A}

ahz vk 2§}

S 7 2
ﬁzz, bl % 72
R S
> o)y ;q al uJ x};)\].

{ﬂ- E-NN Yy
[
Fowopoln).

of far gl Al o

L= (x]y_l

Tl

kel b ‘ 4

SR
7 51

Lzl o =
Bl

1819



4. sl v
'L‘I r‘?

oo al e A+
@ el )
A 6]3 """" 2 wE v :

0 e B FdA ARE 4 2

3. 5hod (n:q /}LJ le}.

] ,({ AEI?_L{L

2. gA71 +4

TV E A A, F2 el R verelid
} @

= 2182 signal gcncratorﬂ % /1
e, $AEE FAF59 4’13 M E
138 238 o] 3% DAQ 6032EX

2 7} %) controller® E9} 7t} controflerol] A1 = 4
& &% 9 A adn A3 AMe 8 dd,
P AT o8 BUR th g1 3 2ol A

COMPUTER
{DAOBO32E )

21 94 33

A zzghol A 2pz] A
17 10kHz9] smcwnveQ-I
74 A g
currents ZA g3 ol & 91g
ﬁ A whEd olu) Al melddli: Sz

12F WA e wiAE Q) eddy currentol
Zj ApAle] dakg wo) 1z} A Ao 219
reference 30 21 &9} 123 a4 &E

3.

& measurement %) M B 7P G B (he 2) o] gl )

MR 4] Almae ek 9 o) xjolrl @)
v §A o] 498 wdst) shEch §

27 3
of upE 2} W g} w
& el n} 1
7} gl e a g
o 2 dstolol

MR EEL ¥

reference
signal

measurement
signat

Fig. 2 97 ahy Agn

4l
AW E 2N 3 k“ 7V 3k
B S22 gxg £ JuE Agolrs

3.1 AiA HA

Flugate 2H2 71 74317) 918l 7
3 FREE Re 5

3 T10kHz9 sinewave!
o 5 Al . ” H} ulc() = jt‘}g}_r i &t
o4 H Aol A& (2)E 517% ?’}L].
2.7 Aol Agvy g e
ol E 43 78] ZA sheby Aabdel o %
@ Aye oE dynt T wA dof
o) xpriarel felE ol #-slol Kl Al
sty

ALt A : & Table | 3} #c}
A4 wiedl BAL 03mmE A geli

1820



o freguancy

e Lose

g3ty

H=Vm/d=NI/leff o131 15 AAFshd lajol] =@
S8 dF 1 260mA 7h vk el dAE F40 A
Aol Aol Bdda 2 %) 2 wrmg{i w5

&4
HeAdw k2 48 %’z"‘o}l‘x:
=

5ol : 59 ol geln %
A 4 bﬂ“ﬂ i Bol ¥4

&3

[o3

AR

32 A% A4
= FAE T WA FA5E 7
8}'!’1%’1‘?_ e & 7} o ’1%‘.

A& 7Ed] wiy §
] gl Sl;cnal generator 4
7] $1% Voltage follow,
Ms}ur )\1‘\11—[!

3z} g

Block

Signal Generator

(Sine wave)

Voltage
- —>
Follow

Block Diagram

28 XR22068 A2EAT 8
3t GJ}LU p= 42V o]l F3)
mkH;o}t} TEls 2ale) wal iy vz

"} 5” A 7} Wl Voltage
A{ EJ] Od E]

Voltage follow
28 m 18"» " F
&7 -Gﬂ«’\‘i Darinton TR
444k Wb TR
3F31 DC powerZ A&

ol A 3ol

=

emitter & 51 o]

ulak7) 2l bypass l;n.-‘"
3)—0}.0‘1 B

=R

1821

ey
=1 kV

a7

5= i‘l

Foal gl
= }f‘.

channel 7+l

O}-

P

G214 Block Diagram H o},

Fig 43}

measurement signal

PRE
q
— |0z zax i

—_—

GAIN /PHASE 4ty

Fig 4 5215 Block Diagram

G2 REE A5 B o8] 51 AT
st RAE 48t & Controller® B F
o AR AleE Aual e d¥es DAQ
6032 BEF AN Als Azl o 3“’-‘1‘ tool&

Labview® AHE-8HITH DAQ 60328
2% 9 DE)gste]
g A 2E g nls
obdm 1 AFEE RMS groE
2Fo]Z 1A C},ryj L}

Z7)

A 4 2 AEdgolA

B o= 2320 F&3 AAE uEtoen
A AdEe G Al A ?ié-, ke
ThEo]l Algeleld g #oh 10k dlolvlY PRy
F} REL VE groz dHskA 'o'}_ﬂ glojo] o
S »‘_ e 2V el A Zol "ohvr) g
W2 AgshA wEel zv B vz P4k
’\I%ﬂﬂol*”"‘" ghgleh AlEelolal T Fig. sl
et ol el Algelol ¥ Z3E Fig. 6~Fig. 8o Lie

Haich



R AT

g ———

!

H

FFT Analysis
.

il

.,

Fig 6 7% o 7hat

¥ L, .:J_ xg v:fl fir o 2t [m o

FANEE GRE Ala U Be 2aEg

olEfol] mol=

7hska ol Fojrh
Input. Reter waveform o t solt

Fig 7 714

!\)

Lod

R P

Fig 8 RMS @ ¥l
5. d&

2oERelAe %7 dME
}\]_ 2Hol 7AL 7} F8 g]

T E

rJ[".!

8% A o} A=
}]9}‘ (‘) C —}JIE

miv

Ay

2o} Ql Labviewd o] &38to] AlEeol g sl
Z _‘_131} Iy —1‘;1101 7L 7}/\} A];}: qu\j R
analog input icon©. % UH’J o AA Fdg e 2
2 98 5 URE FAsdch o 7H £ Aol
P2 7] FAE AAE Ao 7 AL A A
A WA Bze TASE. 448 4 29 2
wcolze] @S Wol Wol A a0l olel i

aF 7] wliel @Al el digh 4EE AlLstd
I

ol 4 A2 o)z A nee 298 5
o e d0lHE 2 B :

w4 g AN

dm ARE B 24 58 B 07 mﬁ, )4
ZEQel AQd og AL

LA, Stratton, Electromagnetic  Theory .
Mecgraw-HILL. 1941,
Blumer M "Polycyclic  Aromatic compounds in

Nature" scientific American 1976

. Van Vieck J.H Electric and Mafnetic Susceptibilities

., Oxford 1932,
Xu Zhenye “Identification of multiple underground
metal pipes in short range by means of curve

fitting”, Zhengzhou Univ 1994,



5. Spouse. K.G, "The detection of buried plastic
land-mines by electro-magnetic mdaction” Edinburgh
UK 1996.

6. Polvani, D, "Magnetic loops as submarine detectors”,
Westinghouse Electric Corporation 1977.

7. Xiao-Bang Xu, A simple computational method for
predicting magpetic field in the vicinity of a
three-phase underground cable with a fluid-filled
stecl-pipe enclosure™, Dept. of Eleetr. & Comput.
Eng., Clemson Univ, 1994,

8. Belett, P.T, " Electrically small magnetic GPR
antennas”,  PQueensland Univ , 2003.

9. Othoeft, G.R, “Electromagnetic field and material
propertics in ground penetrating radar”, Colorado
Sch. of Mines Golden, CO, 2003

10 .Rhebergen, J.B, " Results of, measurements.
processing and modelling of GPR data showing the
effect of soil moisture content on  land-mine
detection”, TNO Phys. & Electron. Lab, 2003

1T van Kempen, L. "Signal processing techniques for
clutter parameters estimation and clutter removal in
GPR data for landmine detection” Vrije Univ 2001

12 258, WA AARAA A3 A8 a2
A A wisks) #HAEHE Vol 22 No 3 2002

15 £, AL AB oA e gore) o)
g gasdel o3 547 vng 2bsks) Vol

20 No 4 2000

1 AR ST BAE A e ol g
sjg o] JAEA] BF A7, BRAY T

= Vol 20 No 9 2003

15, v s ks < RlEtold 7 d PEE Y
A 2bE 'k PIG Al B @ ) ks
z *W:é‘zl Vol 22 No 2 2002

16. 2k4 5., «=]gf 51 $RE 3 AFF e
A S, AZ R S 1992

7. WEZ) EeRL ¢ AEd Asgn deye

. =R P

T4, “Labview Express” ohmjil 2003

19 o g old R AT “LabviewE o] &3 7]%
3b A% ohm RE 2003

20 WA, exizpE oAz | 1999

1823



