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ABSTRACT

This paper presents the multi-zone walk through metal detector. The proposed
system employs pulse induction technique for detect metal and sample and hold technique
for detect signal. The system consists of the pulse generator circuit, detector circuit, peak
detector circuit, comparator circuit, display circuit, search coil and signal control circuit.
The proposed circuit will sent and receive the signal via search coil. The output voltage
signal of the proposed technique is proportional to size, shape and type of target metal. The
metal with differential size was used in experiment as an illustrative case study.
Experimental results show that the proposed system can detect metal with satisfied

sensitivity and good linearity.
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A1319% 3.3 YeRunzdardsvaunailalumsas199u lansuuuaies [12]

System Advantages Drawbacks Conclusions
1. BFO Cheap Drift, fixed sensitivity. | The beginners system
without
discriminator | Easily operated Standard system
insensitive
Low power consumption
Susceptible to RF
interference
No meter facility
2.VCO Low cost, low power Requires frequency A good all purpose
stabiliser for optimum | system offering
Adjustable sensitivity performance discrimination and
performance of more
Meter and audio costly and complicated
discrimination for systems
ferrous/non-ferrous objects
3.1B Good depth penetration with || Critical coil A good all purpose
adjustable sensitivity alignments and system albeit lacking
connecting cable(s) some refinements on
Ferrous discrimination ‘cheaper models
possible by offset tuning RF sensitive
4.1B Low power Reduced effectiveness Costs quite a bit, but
Radiometer on copper nickel alloy the best all purpose
Adjustable sensitivity machine
Difficult to
Meter and audio manufacture - thus
discrimination costly
Excellent depth penetration Cf itical coil
in most mediums alignments
Excellent tuning stability
with auto tune facility
Excellent ground reject
5. Pulse Excellent depth penetration High power drain The most sensitive -
induction but lack of

Excellent ground rejection

Immune to small bits of
silver paper

Versatile coil arrangements

Variable sensitivity

Poor location of small
objects

Over susceptible to
ferrous objects

Costly

discrimination power
makes PI suitable for
certain purposes only
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N ' A ' o PSP ( a ' o P
M), AMAUIMIWIINUA(T), ANNUAE uagmad lmfa ¥992993 1dnInaunsh
4.1), (4.2), (4.3), (4.4) yaz (4.5) MUF A

b= 0.695*R1*C1 (3.1) @.1)
\ tow = 0.695*¥R2*C1 4.2)
T = 0.695*(R1+R2)*C1 (4.3)

f= 1T 4.4)

Duty Cycle(%) = (,,,/T)*100 | 4.5)

R

P =2 1 P d o 3
NANNIN (4.1) D3 (4.5) 1ITTRINNNMANUOTUDINYNTIAGI(L,,,), MATUNA
: J Ao 1 o’.l’ [ = 1 a d’l a
; ©MWNIMAL,,,), MAUIATINTIHUACT), AraNud() Laza1aIfn lfa ﬂmma%ﬂugﬂ‘n
¥
4.3 1Al

v 4 . v
Tunsainliu R1= 1K, R2 = 100K, C1 = 0,22vF 92 |Adaanamiadntlgaauiadsil

b= 0.695*R2¥C1 = 0.695% 1K *0.22uF = 0.1529 ms
t. = 0.695*RI*C1 = 0.695* 100K *0.22uF = 15.29 ms
T = 0.695*(R1-+R2)*C1 = 0.695*(100K-+1K)*0.22F = 15.4429 ms
ANUBVBIRAd = I/T = 1/15.4429 mS = 64.75 Hz
3 Duty Cycle(%) = (t,,/T)*100= (0.1529/15.4429)*100= 0.99 %

} ' [ ]
ANTUNTAINYSY R1= 1K, R2 = 100K, C1 = 0.22uF 1519¢ Iddaygnaiiadiilaaiunnii

d v (Y 1 ~ g s . [ Y J
lE)WI‘l’!VIﬁﬂ'lq\im'lﬂ‘]J 0.1529 ms, MNUVINNDINHNNAIRNUNINY 15.29 ms, AATVLIR1TIY

} [ v .
NINUANIAY 15.4429 ms, MANUOINNY 64.75 Hz HALAIAIR IHANIND 0.99 %
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Tunsdifdlfu Ri= 10K, R2 = 100K, C1 = 0.22uF ¢ 1ddganasiad
ty= 0-695*R2*C1 = 0.695* 10K*0.22uF = 1.529 ms

t ., = 0.695*R1*C1 = 0.695*100K*0.22uF = 15.29 ms

low

T =0.695*(R1+R2)*C1 = 0.695*(100K+10K)*0.22uF = 16.819 ms
ANYDYRIRAd = 1/T = 1/16.819 mS = 59.46 Hz

Duty Cycle(%) = (t,,/T)*100= (1.529/16.819)*100= 9.09 %

3
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, .

9 g

$ 1 o t { I's 1 c'. [ [l
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Y 1 3
MINUANINY 16.819 ms, MANUDOMN 59.46 Hz LAZAA28 tsAaming 9.09 %

s

lunsdifisu R1= 1K, R2 = 10K, C1 = 0.22 uF w”lé’ﬁ’numpmﬁaﬁﬁﬁqmauﬁﬁmf:
tyge= 0.695*R2*C1 = 0.695* 1K *0.22uF = 0.1529 ms
t., = 0.695*R1*C1 = 0.695* 10K*0.22uF = 1.529 ms
T = 0.695*(R1+R2)*C1 = 0.695*(10K+1K)*0.22uF = 1.6819 ms
ANEVeINad = /T = 1/1.6819 mS = 594.57 Hz
Duty Cycle(%) = (t,,/T)*100= (0.1529/1.6819)*100= 9.09 %
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