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Quality evaluation of magnetic induction imaging noise suppression based on filtered back-

projection algorithm
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Abstract: Magnetic induction imaging is a non-contact electrical impedance imaging technology that reconstructs the distribution
of electrical conductivity of biological tissues by the principle of electromagnetic induction. Using a set of Helmholtz coils as
the excitation source, a uniformly distributed excitation magnetic field can be produced in the imaging region, thus simplifying
the imaging algorithm. The system model is made up of a background object, a foreign object, a Helmholtz coil and 20 detection
coils. The filtered back-projection algorithm is utilized to reconstruct the image and the image reconstructions of the single target
and dual targets are studied. Moreover, the performance of algorithm in noise suppression can be evaluated by analyzing 3
parameters, namely correlation coefficient, normalized mean square distance and normalized absolute distance. The results showed
that when the signal-to-noise ratio was larger than or equal to 30, the imaging results of signal target and dual targets are close
to those without noise.
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Fig.1 Schematic diagram of reciprocity theorem
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Fig.2 Schematic diagram of magnetic induction imaging system
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Tab.1 Quality evaluation parameters for reconstructed image with

single target and a foreign object under different noises

Different SNR/dB  Correlation coefficient(p) NMAD NMSD

10 33.611 2.971 2.509
15 42.091 2277 2.056
20 47.900 1.644 1.650
25 53.865 1.235 1.412
30 53.915 1.202 1.455
35 53.936 1.048 1.365
No noise 54.009 1.021 1.335

NMAD: Normalization mean absolute distance criterion; NMSD:

Normalization mean square distance criterion
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Fig.3 Comparison of different noise filtering back—projection imaging results for single target

a: Location of foreign object; b: Imaging results without noise; c-h: imaging results with signal-to-noise ratio (SNR) of 10-35 dB
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Fig.4 Comparisons of different noise filtered back—projection imaging results for dual targets

)

: Location of foreign object; b: Imaging results without noise; c-h: imaging results with SNR of 10-35 dB

511 BT, & T IR R AR R R BN ARG I RE ) i B AR - 1285 -
100 100
50 50
i S
= =
-B0) -50
-100. -100; 77 5
x/mm x/mm
a: Model b: No noise
100
/ ‘
50
E o E o
= = . .
- -
-50 & -850 5 -
“ -._!
% s0 o s0 100 o S0 o  so 100
x/mm x/mm
c:10dB d: 15dB
100 N 100
'i' 50
£
- -
=50 ‘ , i {
1000 50 %0 -s0 0 50 100
x/mm x/mm
e:20dB f: 25dB
100
100
50
50
g
g =
£ . = 0
=
-50
-50
100 %0 -s0 50 100
E -50 0 50 100 x/mm
x/mm
h: 35dB
g:30dB |



- 1286 - Hh R B2 3546

R2 WEBRFYTEIEE TEMEGRREITESH
Tab.2 Quality evaluation parameters for reconstructed image

with dual targets and a foreign object under different SNR

Different SNR/dB ~ Correlation coefficient(p) NMAD NMSD

10 26.071 3.269 2.397
15 44518 3.119 2.299
20 44.380 2.548 1.927
25 54.128 2.199 1.745
30 56.477 1.394 1.318
35 57.279 1.333 1.302
No noise 57.064 1.035 1.180
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