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Abstract

In this paper, a new method based on features fusion for volcanic rocks lithology recognition is
proposed. First, the color and texture with higher recognition rate are analyzed and determined
through experiments. Secondly, a method based on feature fusion is proposed by combining the
features into a new integration feature. And finally the extreme learning machine is used as the
classifier. Experiments show that the recognition accuracy of integration features is up to 92.05%.
This method provides a reliable reference for lithology identification of volcanic.
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Figure 1. Samples of volcanic cuttings. (a) Purple ba-
salt; (b) Gray tuff
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Table 1. Volcanic identification of common features
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Table 2. Volcanic identification of colour features
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Table 3. Volcanic identification of extend dimension features
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Table 4. Volcanic identification of fusion features
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Table 5. Volcanic identification of multi-class
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Figure 2. The real cutting figure
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Figure 3. The expert recognition effect figure
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Figure 4. The BP neural network recognition effect figure
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Figure 5. The ELM by feature fusion recognition effect figure
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Table 6. The table of cutting contents
6. BEBRBEER

HIBASy T A (mm?) (%)
bR 72.300 59.1
A IR A S 66.585 54.4
BP #1228 ¥ 2% 035 62.764 51.3
bR 50.202 40.9
WK ERER A ALk A 55.917 45.6
BP #2225 B35 59.739 48.7

M 6 aJLE W, OB A KBS S HBEANEE N 59.1%, A S G 1572340 5 ih 4% 4
B BT 7 EUB S 54.4%, T BP #4848 SR09 F vh A et A BT o A9 51.3%, AR BLE T & AN SCEk
b J 0 B A ) B N 3 SRR o

6. B4

1IMN=A

ARIIRR THTEBEGR KA EVERRNE, Ed WS SLRIIE T CEit, S0, GO0
f KL S PR, fEBEERY E S T3 TRV E B R ERL &, 58 ELM 23285 51N KA 5 8
WA RE . SEIRUENT, Bk Ja MHEAMETT DR T KL (R E, IF HRERS KR RE BRI 2RI 1], 78
KPR TREAR, RS AR M TR

BE Tk (References)

[1] B, 7 Darsm, EME. KA S MR R BB AR D). KA AR 5 K, 2012, 31(4): 159-162.

[21 #WRig, MK, R4, & MET SRR eI S SRS IR EED]. A LSRRk, 2009, 22(2):
88-92.

[3]1 skEZE, EOpEs, sKiEE, & BT ERS I BP #E MRS W IRA RN ] JEa Atk T2z b 24k,
2008, 16(3): 43-46.

[4] #WEHH, 2304, #EMAE, 2 T RZEERTENE BTS2 Z0R000]. F EREEE RSk, 2011, 41(3):
99-104.

[5] TR, 2304, XIEMA, & BT A0 AR e 1) 5 8 SO IE S IR 5 VR R 7 VR S 0], A vl S 6 b R
2008, 30(4): 420-423.

[6] k&% HwIEEEGIRNARSMHTARSNHD]: (422008 32]. BB VU)K, 2014,

[71 Du, X. and Zhang, R.Q. (2014) Fusing Color and Texture Features for Blurred Face Recognition. Infrared and Laser
Engineering, 43, 4192-4197.

[8] Huang, G.B., Zhu, Q.Y. and Siew, C.-K. (2004) Extreme Learning Machine: A New Learning Scheme of Feed forward
Neural Networks. Proceedings of International Joint Conference on Neural Networks (IJCNN2004), Budapest, 25-29
July 2004, 985-990.

[9] Bulasundaram, S., Gupta, D. and Kapil (2014) 1-Norm Extreme Learning Machine for Regression and Multiclass
Classification Using Newton Method. Neurocomputing, 128, 4-14. http://dx.doi.org/10.1016/j.neucom.2013.03.051

[10] %452 BP #H4 MZAR TN 5 25 S 5y [J]. B4R 7], 2011, 10(7): 66-68.



http://dx.doi.org/10.1016/j.neucom.2013.03.051

	Lithologic Identification of Volcanic Based on Cutting Figures
	Abstract
	Keywords
	基于岩屑图像的火山岩岩性识别
	摘  要
	关键词
	1. 引言
	2. 火山岩特征选取
	3. 特征融合
	4. 分类器的选择
	5. 实验与分析
	6. 总结
	参考文献 (References)

