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Experimental Study on Source Locating Technique for
Transversely Isotropic Media

Seung-Beum Choi, Seokwon Jeon*

Abstract In this study, a source locating technique applicable to transversely isotropic media was developed. Wave
velocity anisotropy was considered based on the partition approximation method, which simply enabled AE source
locating. Sets of P wave arrival time were decided by the two-step AIC algorithm and they were later used to
locate the AE sources when having the least error compared with the partitioned elements. In order to validate
the technique, pencil lead break test on artificial transversely isotropic mortar specimen was carried out. Defining
the absolute error as the distance between the pencil lead break point and the located point, 1.60 mm ~ 14.46
mm of range and 8.57 mm of average were estimated therefore it was regarded as thought to be ’acceptable’
considering the size of the specimen and the AE sensors. Comparing each absolute error under different threshold
levels, results showed small discrepancies therefore this technique was hardly affected by background noise. Absolute
error could be decomposed into each coordinate axis error and through it, effect of AE sensor position could be
understood so if optimum sensor position was able to be decided, one could get more precise outcome.

Key words Source locating, Partition approximation method, Transverse isotropy, Pencil lead break test
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Fig. 1. Flow chart of partition approximation method used in this study
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Table 1. Position of AE sensors
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Wt aZ 7 S UEE TRe] S AR FRo|A
HEIA O T 2RO X|= Table 29} Zch

EF) darg]Zo] gt AE3HA|(threshold) 2] 3RS

AE sensor number x coordinate (mm) y coordinate (mm) z coordinate (mm)
sensor 1 85.0 140.0 170.0
sensor 2 30.0 85.0 170.0
sensor 3 140.0 75.0 170.0
sensor 4 85.0 30.0 170.0
sensor 5 85.0 150.0 0.0
sensor 6 150.0 85.0 0.0
sensor 7 20.0 85.0 0.0
sensor 8 85.0 20.0 0.0

Table 2. Position of AE sources
. X coordinate y coordinate z coordinate
Hit number

(mm) (mm) (mm)
Hit 1 85.0 85.0 170.0
Hit 2 125.0 85.0 170.0
Hit 3 165.0 85.0 170.0
Hit 4 119.6 105.0 170.0
Hit 5 154.3 125.0 170.0
Hit 6 113.3 113.3 170.0
Hit 7 141.6 141.6 170.0
Hit 8 105.0 119.6 170.0
Hit 9 125.0 154.3 170.0
Hit 10 85.0 125.0 170.0
Hit 11 85.0 165.0 170.0
Hit 12 170.0 85.0 120.0
Hit 13 170.0 85.0 60.0
Hit 14 170.0 134.1 120.0
Hit 15 170.0 134.1 60.0
Hit 16 134.9 171.5 120.0
Hit 17 134.9 171.5 60.0
Hit 18 85.0 171.5 120.0
Hit 19 85.0 171.5 60.0
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Table 4. Coordinates of the located AE sources

Threshold = 30 dB Threshold = 35 dB Threshold = 40 dB

Hit number X y z error X y z error X y z error
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)

Hit 1 82.5 83.2 | 161.5 9.03 82.5 87.3 | 162.5 8.22 83.5 87.3 | 163.5 7.04
Hit 2 127.5 853 | 159.5 | 10.80 | 127.5 85.2 | 163.5 6.97 | 1255 86.3 | 161.5 8.61
Hit 3 166.5 81.2 | 162.5 8.54 | 167.5 81.2 | 162.5 8.77 | 167.5 81.2 | 162.5 8.77
Hit 4 113.5 | 107.5 | 162.5 | 10.01 | 120.5 | 110.5 | 162.5 934 | 1205 | 111.5 | 160.5 | 11.53
Hit 5 1545 | 129.6 | 161.5 9.68 | 160.5 | 116.5 | 1645 | 11.87 | 158.5 | 132.8 | 166.5 9.54
Hit 6 108.5 | 1044 | 167.5 | 1038 | 110.5 | 1185 | 161.5 | 1037 | 111.5 | 1185 | 160.5 | 11.00
Hit 7 138.5 | 137.6 | 161.5 9.85 | 137.5 | 151.0 | 162.5 | 12.72 | 149.5 | 135.6 | 162.5 | 12.46
Hit 8 104.5 | 1146 | 1585 | 12.55 | 102.5 | 1247 | 161.5 | 10.18 | 103.5 | 121.7 | 161.5 8.86
Hit 9 119.5 | 161.0 | 1625 | 11.47 | 119.5 | 161.0 | 163.5 | 10.84 | 1185 | 161.0 | 163.5 | 11.38
Hit 10 85.5 | 126.7 | 162.5 7.71 83.5 | 130.7 | 162.5 9.54 86.5 | 129.7 | 160.5 | 10.71
Hit 11 83.5 | 171.0 | 168.5 6.36 85.5 | 170.0 | 169.5 5.04 85.5 | 171.0 | 168.5 6.20
Hit 12 166.5 88.3 | 119.5 4.82 | 1645 88.3 | 118.5 6.57 | 169.5 852 | 117.5 2.56
Hit 13 169.5 85.2 58.5 1.60 | 169.5 85.2 56.5 3.54 | 169.5 86.3 56.5 3.75
Hit 14 160.5 | 142.8 | 1155 | 13.68 | 169.5 | 146.0 | 127.5 | 14.09 | 1655 | 140.7 | 129.5 | 12.44
Hit 15 169.5 | 140.8 60.5 6.78 | 165.5 | 146.0 585 | 12.83 | 169.5 | 141.9 61.5 7.96
Hit 16 1255 | 171.0 | 120.5 947 | 1255 | 171.0 | 1185 9.57 | 1275 | 171.0 | 119.5 7.47
Hit 17 126.5 | 171.0 58.5 8.59 | 120.5 | 171.0 60.5 | 1446 | 1425 | 171.0 55.5 8.81
Hit 18 855 | 171.0 | 1225 2.60 83.5 | 171.0 | 1225 2.96 855 | 171.0 | 1235 3.57
Hit 19 86.5 | 171.0 57.5 2.96 89.5 | 171.0 55.5 6.38 85.5 | 171.0 55.5 4.56
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Table 5. Algorithm errors
30 dB 35 dB 40 dB Total
Abs. error Range 1.60 ~ 13.68 2.96 ~ 14.46 2.56 ~ 12.46 1.60 ~ 14.46
(mm) Average 8.26 9.17 8.28 8.57
X error Range 0.22 ~ 9.50 0.50 ~ 14.44 0.50 ~ 7.93 022 ~ 14.44
(mm) Average 3.29 3.81 2.70 327
y error Range 0.25 ~ 8.87 0.25 ~ 11.92 0.25 ~ 7.81 0.25 ~ 11.92
(mm) Average 3.49 4.56 3.70 3.91
7 error Range 0.50 ~ 11.50 0.50 ~ 8.50 0.50 ~ 9.50 0.50 ~ 11.50
(mm) Average 5.03 5.08 5.72 527
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