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Tab. 1 Classification results

wme A KR N ; AR

1 FE%  1.289 104 1 1.483 556 1
2 EHE  1.660493 1 1.719390 1
3 E®  L.075224 1 2.506 155 1
4 EWH  1.264488 1 2.317857 1
5 E# 0.895937 1 2.542922 1
6 E® 0373476 1 1.426 066 1
7 H(EE -1.240820 -1 -1.937457 -1
8  B(EE -1.360918 -1 -0.981129 -1
9 B -1.364671 -1 -1.020855 ~1
10 EE -1.654474 -1 —1.381972 -1
11 #EE -1.559839 -1 -2.336147 -1
12 B -0.992593 -1 ~10.517655 -1

T REIRAFN R P IA BGREE
BEHWTE BORBEASE. |w |’ =
1121.517 447 ,a,=1[0,0,0,0,0,0,0,0,560. 758
7,0,0,0,0,0,560.758 7,0,0,0]", K iFmBEE Y
2(11.1% ) , WZREH 0,6 =0. B THRA T,
SREF(REREME)AREM(RELD, 2
18] B 9/ E)0. 059 721. 1243 W 75 g R A AR
MRV EHDE, AL EFHE 100%. XEH,
SVMEFRBERETNRRE RPN 2HERE.
2.2.2 RYFIHAK BFARER

BRI O MEARIEREIBEARE K5
AN RIEFESRBEA 4 BB A, TREL 7 M
ARMRAEARE b a4 N ERER,3 MHERE
A VPR MR B BR SVM HE AT S2 86, 4R BUAE 5
REC=100. AL, B3 SVM R
B ||wil ? =47.489 884,a, = (0,0,0,12.145 0,
11.5999,0,0,23.744 9,017, XFHmEB PN 3
(33.3% ),V RiREHN 0,0 =4.042 9. AR EE
0.290 221, Ay HEERILFE 2,7 MU A A IE
WArK, BB R IEHEN 100% .

LRI ERMMWAEARPINA HBERE,
Wik SYM (g S8R |w)® =
77.809 461,c, = [38.904 7,0,0,0,0,0,0,0,
38.904 71", B FRE BB 2(22.2% ) , iR %
H0,b=20.257 8. M F AR T, 403 ] R g/

$10.226 733. A 2 SrRERAH,T A FH RS
Y U AR A W IE 4 20 S, OB 40 28 TE 4 3 100% .
R, EANREA EREZAGT ,SVM BARFE
B o 2P RE.

£2 THURBESIRER

Tab.2 Classification results
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1 E#® 0795477 1 1.472 408 1

2 E¥  1.228493 1 1.449 044 |

3 E¥ 1064442 1 1.148 149 1

4  EH 1028672 1 1.250 096 1
5 B -0.864476 -1 -0.791373 -1
6 #BE -0.775076 -1 -0.722408 -1
7 B -0.900385 -1 -0.844911 -1
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Study on Dead Reckoning for a Deep-sea
Cobalt-rich Mining Vehicle

BU Ying - yong, LIU Guang — hua,SHI Chun — xue, WANG Ji ~ chan

( Mechanical and Electronical Engineering College, Central South University, Changsha 410083, China)

Abstract: Taking into account uneven terrain, complex working environment, rolling slip, we design a driven
wheel machine with the ability to apperceive changing of terrain and measure the velocity. We present the ki-
nematics model for a deep — sea mining vehicle operating in uneven terrain combining different kinematics

- models of the vehi‘cle on different slops at different times. Sensors such as tilt, compass, coder and angular
displacement sensors measure the dynamic parameters information, then the dead reckoning of mining vehicle
is realized on complex deep — sea environment according to its kinematics model. It can work under complex
working conditions. The result of experimeht shows that these technologies are viable.

Key words: deep — sea mining vehicle; cobalt ~ rich; uneven terrain; dead reckoning; driven wheel
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Research on Fault Pattern Recognition Based on Support Vector Machines

QI Bao - lin"?, LI Ling - jun', LI Zhi - nong'

(1. Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Food Engineering Department,
Zhengzhou College of Animal Husbandry Engineering, Zhengzhou 450011, China)

Abstract: SVM provides people with a completely new means of artificial intelligent diagnesis which was re-
stricted by shortage of large quantity of fault datasets. In this paper, feature vectors extracted from vibration
signals of rolling bearing were selected as inputs of support vector machines to recognize fault patterns of rolling
bearing. The results show that SVMs have excellent classification performance to fault patterns of rolling bear-
ing, even under noises and interference.

Key words: support vector machines ( SVMs) ; pattern recognition; fault diagnosis



