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Application of self-organizing competition artificial neural network to
logging data explanation of sandstone-hosted uranium deposits
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Abstract: The article describes the model construction of self-organizing competition artificial neural
network, its principle and automatic recognition process of borehole lithology in detail, and then
proves the efficiency of the neural network model for automatically recognizing the borehole lithology
with some cases. The self-organizing competition artificial neural network has the ability of self-
organization, self-adjustment and high permitting errors. Compared with the BP algorithm, it takes
less calculation quantity and more rapidly converges. Furthermore, it can automatically confirm the
category without the known sample information. Trial results based on contrasting the identification
results of the borehole lithology with geological documentations, indicate that self-organizing artificial
neural network can be well applied to automatically performing the category of borehole lithology,
during the logging data explanation of sandstone-hosted uranium deposits.
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Fig. 1 Network structure of basical self-organizing
competition
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Fig. 2 Flow chart of lithology identification
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>> Rock_Sort=sim (net, Sample )//%} ¥ 3 % 3§ # 7
B F R AL 2
Rock_Sort =
(5, 1)
(5, 2)
(2, 3)
(2, 4)
(1, 5)
(1, 6)
4, 7)
(4, 8)
3, 9)
(3, 10)
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Rock =
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Test_Sample=[
00523 03183 0.2551 02463 02299 0.232 3;
00716 02139 0.2489 02287 02257 0229 5;
05219 01990 0.1111 0.234 7 0.228 8 0.263 6;
0.1204 0.2412 0.2094 0.2153 0.2301 0.243 9;
0.176 2 0.0398 0.283 8 0.2291 0.236 3 0.145 4];
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>> Rock_test=sim(net, Test_Sample)//%}Ff 24 $ 1%
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>> Rock_2=vec2ind (Rock_test )//%} 24 ff B i,
BE#iTRiTieabE, ﬁ&ﬁiﬂﬁjm%ﬁﬁﬁ%ﬁ%

Rock_test = Rock_2=
(5, 1) 1 5 2 1 4 3
2, 2) 1 MR ETERTUEBL, MERINH
1, 3) 1 FEWRBESET T AEERSAK, Y
“, 4 1 RELCFRFAEAUEFEHYE, T RNEH
.5 1 VeRE R AR AT R0 (% 2),
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Table 1 Logging data for identifying lithology (data have been normalized)
He LL3 GR SDT CAL SP DEN Fsgsmdi FSBRIIAEE LREFEH
1 00522 03159 02527 245 5 229 2
0 02299 02353 5 - %
2 00522 03183 02560 02449 02299 02331 5
3 00718 02089 02489 02287 02257 02276 2
A A
4 00750 02089 02489 02287 02257 02266 2
5 05089 01990 01195 02390 02288 02618 1 - -
6 05187 01990 01275 02321 02287 02627 1
7 01207 02388 02104 02153 02299 02414 4 " B
8 01207 02437 02094 02153 02303 02470 4 Hes "
9 0.176 1 00348 02838 02279 0233 0.1478 3
BnE BnE
10 0.176 1 00448 02833 02295 02363 01458 3
22 HIAMIAPREMANBREC2B—1L)
Table 2 Logging sample data of simulation test(data have been normalized)
He LL3 GR SDT CAL Sp DEN EE% h) Y RRFAH
1 0.0523 03183 0255 1 0.246 3 0.229 9 02323 5 ®A
2 0.071 6 02139 0.248 9 0.228 7 02257 02295 2 WA
3 0.521 9 0.199 0 0.111 1 02347 02288 0.263 6 1 EREDE
4 0.130 4 0.241 2 0.209 4 0.205 3 0.230 1 0.243 9 4 oA
5 0.176 2 0.039 8 0.283 8 0229 1 02363 0.145 4 3 BE
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