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Employing dual frequency phase sensitive demodulation
technique to improve the accuracy of voltage measurement in
magnetic induction tomography and designing a labratoary
prototype

Mohammad Reza Yousefi, Reza Jafari, Hamid Abrishami Moghaddam

Abstract: Magnetic induction tomography (MIT) is a promising modality for noninvasive
imaging due to its contactless technology. Being a non-contact safe imaging technique, MIT has been
an appropriate method in compare to other electrical tomography. In this imaging method, a primary
magnetic field is applied by excitation coils to induce eddy currents in the material to be studied and
a secondary magnetic field is detected from these eddy currents using sensing coils. Image is then
reconstructed using measurement data, initial estimstion of electrical conductivity and iterative
solution of forward and inverse problems. In the developed 16-coilMIT system, dual frequency phase
sensitive demodulation technique is employed to improve the receiver coil voltages measurment. In
the dual frequency technique, an auxiliary frequency is used for improving the measurement accuracy
and the real and imaginary parts of coil voltages measured in the two different low and high
frequency, independently.

[ DOI: 10.29252/j0c.14.3.89 ]

o sb e | s o881 — 01l 533 1 5 J S Oledige ezl S s LT iz iy L5 ez 10U 5 0udgs oy 5


http://dx.doi.org/10.29252/joc.14.3.89
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.3.5.7
http://joc-isice.ir/article-1-626-en.html

[ Downloaded from joc-isice.ir on 2025-11-30 ]

[ DOR: 20.1001.1.20088345.1399.14.3.5.7 ]

[ DOI: 10.29252/j0c.14.3.89 ]

@ gos %r,ﬂwmuuai{@umﬂ,w,bw 5La5\,tiscuw> B g3y o, S o3l is Lhl 1 gl w8 93 ST Sl 03lizl 9.

rw&ﬁlw‘é,@uﬂ@ﬁ@yxu)w

Keywords: magnetic induction tomography, magnetic induction imaging, phase-sensitive

demodulation, magnetic measurment.

blay s it (S (bl I (65 plae s 5e
Sl (B pdade (ta & 53 Bl 0 a5 3550 Lai (S ST
b Y smne 53,8 on )15 o Opalt 53 o S S0 (mcbline
e T cammomms iz b &S5 G b 51 sl &S o Ol Jles!
W o3 8 b0l o 51 (AU Cansd 4 56 GaOle 5 adsl &K o5
b e 35 g0 (5,5 03111 bz (Sale )3 ol e 0955 0
i cokd (5,8 0310l (sl 3 5 5 aOle ! 3l okeT vy SiledUo!
[05FT 0T or iy o ) alaie o 65 55 uilisl 555l

sl &)&dﬁiﬂ (S 6)&&5-# el gla S5 o 52
S S el o0 L 3 5 055 ol ) lioms a5 (bl
sl S S S «5)&&5-# Sy ple O 5 S,
ool S s o3lizal (5,8 03101 (glaosls GosTpar 1y (orlam
b (S les O3y 5 e ()b e (55 51 (5 05101 plon
J= Ao 9> s ‘5)@5&:.5.»):);_}.43 Sl S o Jas OT
S €55 008 My b sy s Tl o sSon s 5 5 8 s
Sy psrn (S5 sl el 5 ol (635,560 Jlesl LSS 5 5
G 5 (s34 b (od oalie Jor Je &S5 (6,8 5500 L 5 ot
St Jolb mblin Sl (6,0 phte )3 5 0y dlue 355 0
od ()l o158 (S0l 2 5 &K o slag e Sl ol sla0IAe
Sz Sl oks S 3l 5y anlone 5 Coda e 0333 3
o g lin 5 (S S Ealils (slacs 5 5l A Olsie 4 0 S
s Jom 53 cnlie gl g 5 (S o geoen sl gy sl ok
Dl 55 ¢ ol dbais 3 [F5F] ol pndoline (Uil LSJ&d‘:’" pye.
Sloshn (2805 b i (S50 gl eyl plolid Ous o San
J= b nsad Ll e@dls 53 ol e a5 a5
G5 s Sl g 3Ll ) S ealial by e Sae e
Ol &S Jlesl oy e 31 oo o & 55 (S50 slas 5
o 5 b Ol sdaze lagg Sojluly s e 4y S o
N P P T
Sl 53l OT sla s 7 5 g5, 035 pslrn b Jsgoes s
b e o b2 o 8 o S s ¢ Pl g5 a4 IS
Olde) Wagsgys Jesl b w90l (g3lud e 5L Dy 50 4 e
2lie e 3 Bl bl 4 bl SlalT L Gllae (&5 5
Shods 6, S o3l slajdy) blue bli 5 odd slol sl oy 5
5 S 0311 a3l du e 3 35 dwlomn Joke Lo 57 (o 257 (Lo oo
N OO SR TS VES: SCIVORPTY PRV SO [P SP-5 WY KPRPRPE P
S gl 550 3L (S0

doddo -
35 N o rf I3 2 2 e &S S S 6)@5@_'4-5*
el B 350 aU 0387 1o (6551 Sl ealial b e 0555 (gl
S Iu a3l 5 Sslize Dl I e (slags ;S o510
S S L;,K;daaﬁ 2 el g Sl ol Sl ol il
Gy 3585 b (o) (S SI Lbley ol lacaeS absde
s, E o 511 OSGal () gmabline (5 s 3585 kB 5 (e) S SN
L;LAV.:M:..» oy 4 e "y .J.;f@ sbwl 1y Sl slas
sl 6)&64.5.4 sl aboam 5153 on i slie 6,&&@
Sl (5, Bpaie 5" S S Gl b b 6 Kpkaie ! (S S
$phie oy pFemB (V] 2p gl Ol 1 T ablia
P30 o1 9> el (S A el ) 4 (5013 0 505 ¢ S S
S35 4l Ol bl oo (slas g 5SUI 51 gl T Jlasl |
ot 4 o (539 SN 1 51 (315 s gy OL o 23 55 o 03]
s sl S b S (SN sl ey 5 el G5
bloy i 31 S S el 6,@;&@,; Ssh o &S 05100
Srddsh 5 S bl Gy o bl Bl (S S
o S Gz 33 35 g 03l e (g5l 3 (S S
Bghia 352 5 5o (rsnpe Cad) (S SU p0350
St s TS Caglie Bkt 4 (S SU udll
G BB s s e ¢SS  Splaie K05 s
_,:,)_ﬂt):.;,,ﬂlw;l.\_,ﬂ\w&d@@@&&uﬁé,ﬁ
SO S Ol S5 5 0 oslizal ebaw glas s 1SN 2 l,T G 5 5
(o glass 1Sl glaesls Jaw g OT 51 w5 555 00 Jlasl osle &
53 0l o s g5 T gr s (S S 6 358 o 8 55
;J.;w\é,ﬂfgl.uté\?@@uL;)&Cuaﬁs;_ﬂnd\,;u;},
ol b 5, S el Sogline slasg S i o S5l S8 b
bl by e 5 05 b3l e o b o Gl 20
(SN in ) g [¥Y] Sl ke Ble slaj e
ol 2 Gl nnsal ey ol il (blie S ()13 2 e
e sl 2SI Sl eslizal 05 5038 Jas mblian Gl )55
Slbl 53 48 8 515 01 Glagm e 51 5 (6,8 o510 ab s
s)\fv'dﬁu s plsil 1y 61310 90 Jos S)12 0 i SLED
(mblhe i35 5 (S S by o 2 93 4 (omblihe W
Sl g o a2 0 (550 L0 (Sl S 9ol gy 5 03 51 4l
Mﬁ.[a,f]mwsag}f\sqawpuﬁyalﬁ,,
bl 8 (631310 ol Lo b (bl Sl () oo (sla

3 Magnetic induction tomography (MIT)
4 Electrical resistance tomography (ERT)

! Electrical impedance tomography (EIT)
2 Electrical capacitance tomography (ECT)
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