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A path planning algorithm based on
improved Theta™ for mobile robot

XIAO Guobao, YAN Xuanhui
(School of Mathematics and Computer Science, Fujian Normal University, Fuzhou 350007, China)

Abstract ; Current research indicates the Theta® algorithm has improved in terms of solving the path planning for a
mobile robot. First, the repulsion, which is generated by the obstacles to the robot, has been added to the heuristic
function as a penalty function. Based on reasonably choosing the weight of the penalty function, the heuristic func-
tion was also identified. Due to this, the Theta® algorithm, a variant of A" algorithm, was improved, thereby crea-
ting a smooth route for the PS_Theta” algorithm. In the end, a test was conducted and analyzed, not only in the
2-D coordination simulated environment but also in the 3-D complex environment, and the data validated the algo-
rithm reasonably and effectively.
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Fig.3 The direction of movement in 2-D environment
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Fig.4 The direction of movement in 3-D environment
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Table 1 The calculation results of path planning in different gain factors

WiAms 6 B BRERKEE/em  BEKH BTHE/ s EZRUL: R B8
1 0.0 1.0 291.354 2 168. 60 0.296 7 252.0 —
2 0.1 0.1 388.466 6 291.67 0.413 4 311.0 1.0
3 0.2 0.2 388.466 6 291.67 0.413 4 311.0 1.0
4 0.1 0.2 394.545 8 292.93 0.389 1 301.0 2.0
5 0.3 0.6 394.545 8 292.93 0.389 1 301.0 2.0
6 0.1 0.3 355.687 2 273.72 0.3834 299.0 3.0
7 0.4 1.2 355.687 5 273.71 0.3834 299.0 3.0
8 0.1 0.4 324.875 3 246.25 0.3700 283.0 4.0
9 0.1 0.5 300.975 3 205.56 0.3226 267.0 5.0
10 0.1 0.6 281.646 7 167.01 0.3011 253.0 6.0
11 0.1 0.7 282.563 2 167.21 0.262 3 249.0 7.0
12 0.1 0.8 285.888 2 170. 64 0.2857 250.0 8.0
13 0.1 0.9 289.623 4 172.56 0.299 0 253.0 9.0
14 0.1 1.0 295.758 0 180.26 0.3544 277.0 10.0
15 0.1 1.1 295.758 0 180.26 0.3544 277.0 11.0
16 0.1 1.2 295.758 0 180.26 0.3544 277.0 12.0
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Fig.5 The path planning demo of Theta® algorithm
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Fig.6 The path planning demo of PS_Theta® algorithm
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Table 2 The simulation experimental results in 2-D random environment
FEHL SRR A* Basic Theta® PS_Theta*
ZS[RIER
LBl % BERRKEE em BATIEY s BHRKEE om BATRIEY s BREREE/ em B17HIE) s
0 529770  0.011 58 50.2576  0.017 86 50.156 9 0.020 21
5 52.061 1 0.045 88 51.388 5 0.051 49 50.258 3 0.061 49
100 x 100 10 52.9293 0.039 41 51.5236  0.053 92 50.467 5 0.064 25
20 54.503 8 0.040 60 52.3952  0.051 24 51.728 9 0.065 70
30 55.0217 0.043 03 53.184 5 0.059 93 52.1070  0.061 26
0 269.596  0.17420 256.0619  0.221 10 256.011 2 0.241 40
5 274.823 1 0.191 00 260.142 1 0.293 30 254.530 9 0.311 60
500 %500 10 280.4129  0.240 00 277.606 5 0.262 00 271.518 9 0.2%4 50
20 282.5632  0.262 30 278.1682  0.32170 272.802 9 0.472 60
30 288.3464  0.518 30 280.5454  0.41290 276.142 4 0.490 10
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Table 3 The simulation experimental results in 3-D random environment

FEHL SRR A* Basic Theta® PS_Theta®
23 [ KA
el % PR EE/ om BATHIEY s BREKEE/om iBATHIA) s PR EE/ em BATHTIEY
0 34.636 7 0.453 1 32.5421 0.492 4 32.063 2 0.499 9
5 34.5212 0.446 4 33.887 7 0.505 4 33.1521 0.559 4
50 x50 x50 10 36.593 5 0.496 5 35.8902 0.523 4 34.734 2 0.593 2
20 37.0353 0.5370 36.063 3 0.5879 35.769 3 0.6323
30 38.198 8 0.592 3 37.734 5 0.613 6 37.042 6 0.774 2
71.488 0 0.723 4 70.923 5 0.792 3 70.724 3 0.806 1
5 78.423 9 0.796 7 76.632 2 0.8724 75.923 5 0.882 6
100 %100 % 100 10 80.722 2 0.8103 77.763 7 0.901 3 77.013 5 0.9152
20 85.824 5 0.8823 79.723 5 0.9317 78.823 6 0.957 4
30 90.043 6 0.913 5 83.4513 0.986 1 82.734 6 0.998 6
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The 5th International Conference on Web Information Systems and
Mining (WISM’ 13) and the 5th International Conference on
Artificial Intelligence and Computational Intelligence ( AICI’ 13)

The 5th International Conference on Web Information Systems and Mining ( WISM’ 13) and the 5th International
Conference on Artificial Intelligence and Computational Intelligence ( AICI’ 13) will be jointly held form 13—15 August
2013, in Guilin, Guangxi, China. Guilin is one of the most picturesque places in the world, making it one of the most i-
deal tourist destinations. WISM’ 13-AICI’ 13 aims to provide a high-level international forum for scientists and researchers
to present the state of the art of web information systems, web mining, artificial intelligence, computational intelligence,
with their applications for addressing world problems of various kinds. WISM’ 13-AICI’ 13 is multi-disciplinary in which a
wide range of theory and methodologies are being investigated and developed to tackle complex and challenging problems.
All accepted papers in previous years were published at LNCS/LNAI/CCIS and we are in process of seeking publication of
conference proceedings with Springer. Selected good papers will appear in Journal of Computational Information Systems or
Journal of Information and Computation Science—EI Compendex indexed international journals. Selected best papers will
appear in SCI-indexed journal (s).

Deadlines

Paper submission: 10 March 2013

Acceptance/Reject notification ; 20 April 2013

Final versions/ Author registration; 15 May 2013

Date of conference: 13—15 August 2013

Contact information

Mail address; Guangxi Normal University, Guilin, 541004 , China
Email address; wism-aici2013@ mailbox. gxnu. edu. ¢n

Website : http ://wism-aici2013. gxnu. edu. cn/index. htm
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