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Scene Recognition for M obile Robot Localization
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LI Guizhi, AN Cheng-wan , YANG Guo-sheng , TAN Min', TU Xu-yan
(1. Institute of Information, University of Science and Technology Beijing, Beijng 100083, China;
2. Labomtory of Complex Systems and Intelligence Science, Institute of Automation, Chinese Academy of Sciences, Beijng 100080, China)

Abstract: This paper proposes a scene recognition approach for mobile robot localization. The multi-channel Gabor filte s
are used to extract the global texture features of the scene images which are associated with the corresponding locations, and
then these texture features are fed back to support the vector machine classifier to detem ine the logical location of the robot.

The algorithm has been tested on the autonomous mobile robot CASIA-I designed and developed by us. The experiment re-

sults indicate that the algorithm can reach up to a correct localiztion rate of 91.11%,,

is robust to the various illum ination

and contrast, and satisfies the real-time localization demand of the mobile robot.
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based on SVM )
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4 LK ER (Experiment results)
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Fig.1 CASIA-Imobile robot
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Images samples of indoor, corridor and doorway
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Table 1 M eans and variances of textural feature vectors of three classes training images (E:

mean and D: variance)

f=2 0=0 f=2 0=ms f=2 0=mp f=2 0=3mp4 f=4 0=0
E D E D E D E D E D
SEIGE 29.2512 | 27.9491 12.5411 11.3545 | 37.0791 34.5303 12.9598 123043 | 12.5589 | 15.4619
M7 343346 | 26.6248 | 125524 | 11.3201 | 40.0447 | 31.8396 | 14.0246 | 12.8965 | 18.1464 | 17.2547
2 Ji 36.7383 | 27.2314 | 143634 | 13.2547 | 33.9532 | 30.6582 | 12.2316 | 11.7744 | 148181 12.4844
5 f=4 0=ms f=4 0=1p f=4 0=37/ f=8 0=0 f=8 0=msp
2y
E D E D E D E D E D
SIS 5.4629 5.9058 18.4716 | 24.0518 5.7013 6.6566 58010 8.1502 2.6355 3.2363
(DR 5.4739 5.9671 19.9650 | 23.6465 53774 5.5778 7.9469 8.9444 2.4463 2.9350
7E JBg 5.8181 6.6665 16.8581 23.0588 5.0112 5.9016 8.6148 9.3183 25592 3.2128
5 f=8 0=m1p f=8 0=3mx4 f=16 0=0 f=16 0=m/ f=16 0=m,
ZH
E D E D E D E D E D
SEIG 8.5973 14.2843 2.6261 3.4523 2.8645 45417 1.3878 1.7395 3.1218 4.9549
T 9.4808 13.9285 2.4973 2.9891 3.9055 5.3478 1.2237 1.5051 3.8620 6.1261
2 Ji 7.5495 14.2054 2.2283 28104 4.4039 5.8261 1.4406 1.9274 2.6421 43883
S f=16 0=37/ f=32 0=0 f=32 0=ms f=32 60=mp f=34 0=371/,
E D E D E D E D E D
S 1.4120 18517 1.6056 28844 0.9273 1.1225 21684 4.6024 0.9326 1.1424
T 1.2532 1.5809 2.0485 3.4797 0.8211 0.9628 2.4913 5.0084 0.8194 0.9576
7E JBg 1.1836 13776 2.5105 41145 0.9230 1.1648 1.8778 4.4457 0.8945 11111
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Table 2 Recognition rates of three kernels with different param eters

PN (% )
T FEA EVEW R RBF1Z PR %L Sigm oid/% PR %X
d=2 d=3 d=4 §=0.01 §=0.001 §=0.005 | v=2 ¢c=09| wv=2 c=1 v=2 c=11
DR 86.67 80.00 80.00 86.67 93.33 93.33 80.00 86.67 80.00
M 80.00 73.33 80.00 80.00 80.00 80.00 73.33 80.00 73.33
A JiR 9333 9333 9333 80.00 100 93.33 86.67 93.33 80.00
T 86.67 82.22 84.44 82.22 91.11 88.89 80.00 86.67 77.78

M 205 W2 LR, S8 d =210, 3
K5O 2 e PR 86.67% ;HUAE
IR, B8 5 =0.001 I, 3 28387 5% 10 U5 5 4
PN 91.11% ;B Sigmoid % B EL 40 v=2,¢
=10, 32K M R 5w PN 86.67% L
BUOX 3FZ AT A, RBEAZ B EUEAR T 2 T
BRECFN Sigm oid i PREL 45 T I A SCIEFF RBFIZ IR
B svMa R as TR shpLEs NI 5 K00
AT T B e 1) E T HERf I B 2 HLAS N SN
PR

5 %51 (Conclusion)
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