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Performance Evaluation for Search Robots With Wheel-Track
Based on AHP-¥uzzy Comprehensive Evaluation and
Development of Evaluation Software
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Abstract: Currently there is no integrated research in evaluation of earthquake search robots in China.
Therefore the evaluation of earthquake search robots is systematically studied in this paper. First

motion patterns of the search robots with wheel4rack were introduced a performance evaluation index
system was established for the search robots with wheel4rack and a testing standard for each index was
constructed to provide a useful reference for actual tests. Second due to the multiple levels multiple
factors and the combination of quantitative and qualitative indices characteristics of the index system

AHP—¥uzzy comprehensive evaluation could be applied to evaluate performance of the search robots with
wheel-rack. Third an evaluation system for search robots with wheel-track was proposed based on the
performance evaluation index system and AHPFuzzy comprehensive evaluation method. Fourth software
was developed according to this evaluation system. This software could manage robotic information

experts” information the evaluation index system and the evaluation index table. Besides the evaluation

results could be calculated by this software based on the scores given by experts and the measured data.
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Finally the effectiveness of the evaluation system and software could be proven by an example. Result

shows that the comprehensive performance of search robots with wheel4rack is middle level.

Key words: search robot; analytic hierarchy process ( AHP) ; fuzzy comprehensive evaluation; software
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Table 5 Software function introduction

2)
7 (43 ”»
[3 (43 ”»
”» [ »
1 word
5
1)
AHP -
7 2)
Fig.7 Index weight function interface
8 . ’
113 ”» 3)
4)
1 JENNIFER C ROBIN R M. How UGVs physically fail in
the field J . IEEE Transactions on Robotics 2005 21
(3): 423-437.
2
8 I 2011 29

Fig.8 Enter test data interface (6) : 960-964.



808

2016

SHI G Q GAO X G WU M S. A better credibility
evaluation of inertial navigation simulation system using

grey clustering method ] Journal of Northwestern

Polytechnical University 2011 29 (6): 960-964. ( in
Chinese)

J . 2014
50(13) : 945.
ZHAO J LI L M SHANG H et al. Comprehensive

evaluation of robotic kinematic dexterity performance based
on principal component analysis J . Journal of Mechanical

Engineering 2014 50( 13) : 9-45. (in Chinese)

I 2014 32
(6): 111418.
DING Z]J GAO X WANG CS et al. Studies for the job
characteristics of manned deep submersible pilot based on
analytic hierarchy process J .

2014 32(6): 111-418. (in Chinese)

The Ocean Engineering

J. ( )

2014 48(9): 16034609.

SHANG SL GUZH ZHAO S K et al. Comprehensive
evaluation of ecological effect of hydropower projects based
on fuzzy logic J Journal of Zhejiang University
( Engineering Science) 2014 48(9): 16034609. ( in
Chinese)

SAATY T L. Modeling unstructured decision problems-the

theory of analytical hierarchies J . Mathematics and

Computers in Simulation 1978 20(3): 147458.
. AHP
J. 2005(8) : 8591.
WANG J HUANG F G JING S G. Study on

consistencyregulation for the judgment matrix in AHP J .

10

12

13

Systems Engineering-Theory & Practice 2005( 8) : 8591.
(in Chinese)

500 kV J .
2014 40(1): 131437.
DUAN R €C WANG F H GU C Y et al

Comprehensiveevaluation of 500 kV transmission line
lightning protection effect based on improved analytic

hierarchy process J . High Voltage Engineering 2014

40( 1) : 131437. (in Chinese)
AHP
J. 2010 26
(2): 157461.
LUOY QIAO F WU L D et al. Evaluation of fruit

appearance quality for pepper based on the analytic
hierarchy process and the grey correlation method J .
Chinese Agricultural Science Bulletin 2010 26(2) : 157-
161. ( in Chinese)

J. 2006(9) : 107412.
LANJ B XU Y HUOL A

et al. Research on the
priorities of fuzzy analytical hierarchy process J
Systems Engineering-Theory & Practice 2006( 9) : 107-
112. (in Chinese)

. GB/Z 19397—2003

S .
2004.
. GB/T 12642—2013
: GB/T 12642—2013
S . : 2014.

M .
2004.



