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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
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improving the classification accuracy of mudstone and shale.
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Fig. 1 Schematic experimental setup of LIBS system
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Fig. 2 Typical LIBS spectra of five kinds of rocks
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Table 1 Selected analysis lines of rock LIBS spectrum

Elements Analysis lines /nm
Si 288.15
Al 309. 27
< 487.81
Ca 315. 88
F 374.55
¢ 275.57

oyt AR AL H SE PR B AERIAEAR R —E T
fifp B DU o A X 1 b 4 R RE 68 3R R A AR I 26 Ry
PERY 2 W) R SO T 1Y

E 3T e — Bl ZIT G B BOR A TR -
W —Fh S AL 4R BT 1% . B X ORI 8 AT A
e U RO B AL i 25 AR DU 42 5 1) K 4
ik BEHEBR T J5UhR %04 h A E B TR IS B I8
TREE T D6 B 2 AL . TR
JEAZ R I AR 2 A — B A R e — A Y
it b A 2O IR R A 204 sy H 2
F T R AT LAS F2 8o iR T R s BodE 9 T 2 4
S o ROV f R DR 45 R R I Y T B R AR HT LA
Jr Bk A AT LAY T80 AR D8 SOM 28 ) 4%
AT AT . X S BT X DR Ol T RO Y e 4
i3 SOM 22 (0 2% 1) W 26 25 44 153 LA 4k . 31 5
ORFREAR . Kot b PR AR AN 4 TR .

spectral
normalization [V

feature extraction SOM
(spectral line intensity ratio, PCA) :> neural network

B4 Dtk ak B AR

Fig. 4 Flow of spectral data processing

3 HREE

A4 BEEORE S BN FE AR L S 1~9 50N
AWK A 10~18 SR 19~27 5N A, 28~
36 5N 3T~44 SN A . FREL LI AR
R ST T iR AT
3.1 MUFRESEMEAMBEAN

AR I ST 3R 9 4 3 i 2 0 U 9k L 1 B 44
MEARRAES R FF, JFo (] 5 Hof By
TR SRR AL SRR/ Fy RO T A
i Ca S AN AL S B9 R/ Fo OB T R dh
Fe S RARXT Al & E AR/ W AT LR L A
& AR AR S B — 2 i, b DL F A fl
BAEE. KIWKER Foof/hs Fo MF, REOH
YA Bk Fy B/ SUA R Fy JF, FIRE K
B F R B AW F A E .
WER =S REREL. AsAN F &
K Fy i/ o e mT LABET L BT #3172 i RE 8
B s R AN TR A R 2R S R = A
FRAEAS f AT AR LR Ab B, RIGE A SOM. fift 22 9 2%
LA A AR A Bk,

[ ash rock | mudstone dolostone
1.0F
0.8}
° 0.6
§ L
0.4+

02} ’V\-'\/

ok

0 9 18 27 36 45

Samples

B 5 44 Hog ke fh AR E S i A2 a3

Fig. 5 Characteristic variables of 44 rock samples

PR 3 AR AR A8 5t i 4% B A P& T
SA TR 3 X3 HESS Y, 44 DRSS 2R
GERE 2 Frs . Horr TS 1 4 R MER SRR, 58
25 R U Fle A 8 W EAHIRE . Ao E g
G M 55 HoAth A7 DX 43I ok L A S 5 1007,

1215001-4



V3 4
W% e 45 -

WL i D i 7 5 SR I A A R TR S v A )z T

£ 2 DRHES & R A SOM W 2% X FEAS 1 4 e 45 5
Table 2 Classification results of SOM neural network

with characteristic variables as inputs

) Accurate Accuracy

Semples Quantity 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

) Accurate Accuracy

Samples Quantity classification /%
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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