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A Comparison of Electrode Arrays in Two-Dimensional
Resistivity Measurement

Chang-Jin Boo* - Ho-Chan Kim* - Min-Jae Kang*
ABSTRACT

Electrical resistance tomograpy(ERT) maps resistivity values of the soil subspace and characterizes buried
objects. The characterization includes location, size, and resistivity of buried objects. In this paper, we have
made numerical experiments to compare the performance of the Wenner, Schlumberger, pole-pole, and
dipole-dipole electrode arravs for two-dimensional resistivity measurement in ERT. In general, the SNR(signal
to noise ratio) of resistivity measurement is directly to the measurement voltage level. The pole-pole and
Wenner arrays can give the highest signal level. Results of numerical experiments in ERT solved by four

electrode array types are presented and compared using Gauss—Newton inversion algorithm.
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Fig. 9 Inversion results for (a) Wenner (b)
Schlumberger (c) pole-pole (d) dipole-dipole using
Gauss-Newton algorithm (without noise)

T Schiumberger |

. - Waenner
106 - - + 7 Dipole-Dipole
! = - Pole-Pole |
I - J
. i
¥, T |
ol S L
- ! :
. [ i
P S .
te

(a) without noise

104

{(b) with 2% noise

Fig. 10 RMS errors of estimated and synthetic
model for Gauss-Newton using 4 data sets

Table 2. Comparison of RMS errors

Measurernent | Electrode array | Initial | Final
Wenner 55524 | 14305
0 Schlumberger | 6.8424 1.4881
pole-pole 4063 | 0.989%
dipole-dipole 10043 | 26649
Wenner 6.0375 | 1.8678
5 Schlumberger | 7.0930 | 1.8516
pole-pole 45541 1.8519
dipole-dipole 10449 | 21931
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