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Research on Global Path Planning of Mobile Robot

in Dynamic Obstacle Environment
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Abstract: For the dynamic obstacles in the environment,how to use the global path planning algorithm to solve the optimal
path of mobile robot,assuming that the motion range of the dynamic obstacle is known,so the hazard level is an interval
number. Define a Pareto probability dominance formula, find out the dominant probability between different interval
numbers , which can be used to determine which path is more secure. The traditional NSGA-II algorithm is improved , and
all solutions are classified into feasible and infeasible solutions according to the constraint function, the non feasible solution
set is introduced to store the non feasible solution, guide feasible solutions to evolve better solutions. The environment
model is established and simulated with MATLAB software. The simulation results show that for different obstacle environ-
ment, this method can be used to plan a safe path, compared with the traditional algorithm, the improved algorithm in
solving the dynamic obstacle environment for robot path planning problem is more feasible and effective.

Key words : mobile robot, path planning,dynamic obstacles, NSGA—1I algorithm
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Table 2 Traditional algorithm( Experiment 1)

RS AR fER LR FIR fER LR TR
1 159.460 053 9 0.317 577 910 0.762 022 354

2 163.459 987 9 0.254 227 622 0.698 672 066

3 163.590 873 1 0.226 253 988 0.670 698 432

4 160.595 065 4 0.292 479 361 0.736 923 806

5 160.628 400 4 0.273 540 191 0.717 984 635

6 156.846 026 9 0.347 297 096 0.791 741 541

7 163.563 662 0 0.252 912 884 0.697 357 328

8 161.402 718 2 0.260 497 344 0.704 941 789

9 156.959 199 1 0.347 842 705 0.792 287 150
10 163.715 822 5 0.249 212 765 0.693 657 209
SH{E 161.022 180 9 0.282 184 187 0.726 628 631

JFERT 43.688 s.

F3 MUHEZE(IR—)
Table 3 The improved algorithm ( Experiment 1)

BRrs AR R fa B AR T RR fERFEREE T R
1 55.976 346 97 0 0.189 652 596

2 55.978 468 83 0 0.189 726 971

3 55.980 017 09 0 0.189 667 513

4 55.978 711 25 0 0.189 838 276

5 55.984 029 00 0 0.190 387 387

6 55.985 150 03 0 0.190 373 391

7 55.993 922 21 0 0.191 101 944

8 56.123 535 09 0 0.191 676 425

9 56.002 376 60 0 0.199 565 048
10 56.123 798 29 0 0.191 226 094
THE 56.012 635 54 0 0.191 321 564

HFERT 21.812 s.
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BRI R 161.022 180 9, B S A5 B F-HIEIE 56.012 635 54 ;L Gt kA3 B AR 2 TR B T [R
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Fig. 4 Simulation results of traditional Fig. 5 Simulation results of the improved
algorithm ( Experiment 2) algorithm ( Experiment 2)

4,78 5 SRR AL ST RIS IR 2 BN 10 B IR AE R,
£4 EHEE(ZRD)
Table 4 Traditional algorithm ( Experiment 2)

AR A K FERRE 1t fERFEEE T IR
1 167.295 895 4 0.329 107 232 0.773 551 676

2 172.518 267 7 0.314 319 278 0.758 763 723

3 172.547 201 2 0.311 225 400 0.755 669 844

4 163.786 632 7 0.407 452 687 0.851 897 132

5 167.640 646 4 0.316 263 380 0.760 707 824

6 164.516 302 5 0.423 092 341 0.867 536 786

7 172.563 093 1 0.312 042 546 0.756 486 990

8 167.901 426 2 0.347 897 522 0.792 341 966

9 167.790 102 6 0.397 949 672 0.842 394 117

10 167.336 970 1 0.417 099 646 0.861 544 090
FHE 168.389 653 8 0.357 644 970 0.802 089 415

JSFERT 101.938 0 s.
R5 BUAER(EHRD)
Table 5 The improved algorithm ( Experiment 2)

BETS B SRR fa B RERE TR fa o FERE R IR
1 56.259 412 61 0.334 821 77 0.779 266 215

2 62.499 984 83 0.319 595 181 0.764 039 625

3 56.283 560 52 0.330 712 892 0.775 157 336

4 56.328 971 53 0.327 386 344 0.771 830 789

5 57.392 770 29 0.326 777 735 0.771 222 18

6 56.264 753 40 0.332 765 303 0.777 209 747

7 57.795 325 80 0.324 756 433 0.769 200 878

3 58.001 869 51 0.324 110 603 0.768 555 048

9 56.263 978 10 0.333 821 110 0.778 265 554
10 59.802 184 22 0.322 918 977 0.767 363 421
FHIE 57.689 281 08 0.327 766 635 0.772 211 079

JFERT 20.392 0 s.
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