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Fast Lithology Identification by Laser-Induced Breakdown Spectroscopy

3

Chen Xinglong'? Dong Fengzhong®® Tao Guogiang' Li Youjian® She Mingjun®
Fu Hongbo® Ni Zhibo® Wang Jingge* He Wengan® Tang Yuquan® Rao Ruizhong'**
! School of Instrument Science & Opto-Electronic Engineering , Hefei University of Technology »
Hefei s Anhui 230009, China
* Anhui Institute of Optics and Fine Mechanics s Chinese Academy of Sciences s Hefei s Anhui 230031, China
¥ School of Environment Science and Oploelectronic Technology, University of Science and Technology of China ,

Hefei, Anhui 230026, China

" Log Branch of Zhongyuan Petroleum Engineering Co. Ltd. s Sinopec s Puyang, Henan 457001, China

Abstract Laser-induced breakdown spectroscopy (LIBS) has demonstrated its high potential in both qualitative
analysis and quantitative analysis. LIBS combined with self-organizing mapping (SOM) neural network is applied in
oil prospecting industry. Some rock core samples, including ash rock, mudstone, shale, sandstone and dolostone, are
automatically classified to lay a foundation for lithology on-line identification. Characteristic variables and principal
components, which are obtained by feature extraction from raw spectra, are used as inputs of the SOM neural
network, respectively, Classification accuracy is 75% and 86 % for the two kinds of inputs, respectively. Particularly,
all of ash rocks, sandstone and dolostone are classified correctly when principal components are used as the input. The

experimental results indicate that LIBS will be capable of fast identification of lithology after improving the
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classification accuracy of mudstone and shale.

Key words laser optics; laser-induced breakdown spectroscopy; self-organizing mapping; characteristic variable;

principal component analysis; lithology classification
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Fig. 1 Schematic experimental setup of LIBS system
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Table 2 Classification results of SOM neural network

with characteristic variables as inputs

Samples Quantity Accurate Accuracy
classification /%
Ash rock 9 7 78
Mudstone 9 6 67
Shale 9 5 56
Sandstone 9 7 78
Dolostone 8 8 100
Total 44 33 75
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Table 3 Classification results of SOM neural network

with principal components as inputs
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Ash rock 9 9 100
Mudstone 9 6 67
Shale 9 6 66
Sandstone 9 9 100
Dolostone 8 8 100
Total 44 37 86
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