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Abstract: An improved genetic algorithm is proposed to solve the problem of slow convergence rate and easy to fall into
the local optimal solution in robot path planning. The smoothness function with penalty term is added to the fitness func-
tion. The elite retention mechanism is introduced to retain the optimal individual of each generation. The crossover proba-
bility and mutation probability are adjusted adaptively so that they vary with the number of evolutions. MATLAB is used
to simulate and compare the two obstacle maps with the other two algorithms. Experimental results show that the improved
algorithm effectively reduces the number of turns of robots in path planning,improve the ability to escape from the local
optimal path,and has a stronger ability to find the optimal solution.
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Fig. 1 The flow chart of improved genetic algorithm Fig.2 Grid-based map
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Fig. 3 Basic genetic algorithm path in simple map

20 [

|

19

18

17 [

H== =m |
15 [

— N WALV 00O

A

[T 11

1234567 891011121314151617181920

E5 FamEpRREEEERE

Fig.5 Genetic algorithm path of this paper in simple map
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Fig.7 Convergence curve of literature[ 18]in simple map
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Fig.4 Genetic algorithm path of literature[ 18]in simple map
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Fig. 6 Convergence curve of basic genetic algorithm
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Fig.8 Convergence curve of this paper in simple map
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Table 1 Comparison of simulation experiments of three algorithms in simple map

e FEART SCRR[ 188 AR
LR 29.8 29.8 29.8
KM 29.83 29.8 29.8
SEERAREL 37.75 15.85 16.3
- IS O 12.05 16 7.45

Nt — P YUEA SCRIE PR RE , 75 552 A% i R i U B A% i PT b A (5 S 5. {5 LA 2R AN 9 ~ 18] 14
JI7s.

200 T 1T |l 20T T TTT |

19 19

18 18

17 17

16 [] 16 []

15 ] 15

14 14 [

13 13

12 12

11 11

10 10

9 ] 9

8 ] 8

7 ] 7

6 [ ] 6 | |

5 5

4 4

3 3

2 2

1 [ =1+ 1+ — | 1 | | |
1234567891011121314151617181920 1234567891011121314151617181920

B9 SFEFEREEEERR B 10 £ZhEdseEk 18]EEEEEE
Fig.9 Basic genetic algorithm path in complex map Fig. 10 Genetic algorithm path of literature[ 18]

in complex map

200 P TT]

19

18

17}

16 ]

15 ]

14

13 180 -

12 k .

11 140 |- ---- PR

10 (| — R KE

9 B 1200

8 A

7 I ;Lf 100 -

6 g0

5 ——*7

4 ] 60 -

3

2 40 1 1 1 1 |
1 | 1 | 0 20 40 60 80 100

1234567891011121314151617181920 BES ANV
11 SZHE ARG ERRE 12 5 Feih B o B i 15 B B G Bl h 2%
Fig. 11 Genetic algorithm path of this paper in complex map Fig. 12 Convergence curve of basic genetic algorithm

in complex map

L9~ [ 11 AT MY, Y B A4 M L B Ay 53 2% ), BEAR G5 A% 03015 U 4 T 1 4K B e B A2 LRI s 1% i
RAELICEE , AR b N 38 s SCHR L 18 ] i R R B B J 6 428, LA 25 B 22 s AR SUOR I A 5 2
F14) 1, P e 2 A U R SR 3

AH S AR N 31.56. HE 12~ 14 A] LIF SR B A EE SRR E S 60 RINHE
FENEEAR KT N 50.38 5 SCHR[ 18 ] F e 1R EEE 61 RIS AR K UL BL T 32.97 s AU B e R R B ES
38 WIS SICE ) e I AR K 8 Oy 31,56, 18 R B T I %A%

XF 3 PS4 BIHERT 20 WA LRI TXT H , AnEk 2 .



P UM R 2R (TR R ) 55 21 &5 3 91 (2021 4F)

140
1200 |y - PR R G
o 100] | — LR K — Gt K
ﬂi‘ 80
%F: 60
40 _
20 | 1 1 1 | —\_—_‘____\___-—~—\_ _______ |
0 20 40 60 80 100 40 60 30 100
PARUEL i AN/ €
13 S#MEREt[ 18] EEE AR K & B 14 5 Feith B s AR ST 4 B % B9 WU i 2
Fig. 13 Convergence curve of literature[ 18]in complex map Fig. 14 Convergence curve of this paper in complex map
F2 SZEF I HMEEFEZBRIL
Table 2 Comparison of simulation experiments of three algorithms in complex map
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