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Design and Optimization for Analog Measuring Equipment of
Electroacoustic Imaging
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Abstract For logging instrument in use and promotion, the lack of system and the application of theoretical basis of indoor research
means that it’s difficult to form the commercial scale and restricts its development seriously. According to the operating principle of
micro resistivity imaging, ultrasonic imaging, the model of the actual motion measurement and combining with the characteristics of the
laboratory, we devised an analog measuring equipment for electroacoustic imaging detector, which had realized the movement of «x, y, z
and d four direction, devised various schemes for x, d. By using the principle of fuzzy evaluation, the membership functions and weight
for various schemes of x, d directions were established. Using the principle of fuzzy evaluation, we evaluated kinds of schemes of the d
and x direction comprehensively, and established the membership function and weight. The factors set and fuzzy comprehensive
evaluation set were estabished through the expert scoring form and selected the optimal case, x as double linear motor transmission, d as
bevel gear drive. The measurement device could provide further research of methods for imaging technology.

Keywords micro resistivity imaging; analog measuring equipment for electroacoustic imaging detector; fuzzy comprehensive evaluation
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Fig. 1 Structure diagram of physical model
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Fig. 2 Analog measuring equipment of

electroacoustic imaging
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Fig. 3 Design scheme 3 of circular motion
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Table 1 Comparison of circular motion scheme

PEHIA ES T%2 Jr %3
S 0.851 0.734 0.851
PR 0.832 0.832 0.832
T 0.756 0.747 0.800

1 5 i 0.812 0.799 0.825

AR 0.644 0.658 0.614

HL AL AT HE 0.712 0.824 0.824
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0.851 0.734 0.751
0.832 0.832 0.832
0.756 0.747 0.800
0.812 0.799 0.825
0.644 0.658 0.614
0712 0.824 0.824
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Table 2 Comparison of x direction scheme

WHINE R HE2 O HRER3 R4 TES

[ii) 20 1 0.625 0.712 0.726  0.837 0.879
2k 0.582 0.765 0.812  0.845 0.840
Fradk 0.715 0.683 0.865 0.856 0.855
T 0.819 0.819 0.824  0.824 0.824
i ) i 0.650 0.650 0.650  0.620  0.700
Hife fR o7 0.700 0.716 0.800  0.727 0.800
ST A 0.825 0.826 0.834  0.799 0.656

BIAS B BRI AL PR R, , H AR K 5008

0.625 0712 0.726 0.837 0.879
0.582 0.765 0.812 0.845 0.840
0.819 0.819 0.824 0.824 0.824
R=0.819 0819 0824 0.824 0.824
0.650 0.650 0.650 0.620 0.700
0.700 0.716 0.800 0.727 0.800
0.825 0.826 0.834 0.799 0.656
BEE  A4,={0.20,0.15,0.15,0.15,0.15,0.10,0.10}
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