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Path planning of reconfigurable robot based on improved A" algorithm
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Abstract: Path planning is one of the key technologies for reconfigurable robots to accomplish tasks quickly. In order to
improve the driving efficiency of the reconfigurable robot and shorten the driving path, an improved A” path planning
algorithm based on the idea of Bresenham straight line algorithm is proposed to achieve path point reduction and
inflection point elimination of the reconfigurable robot and improve the smoothness of the pathfirstly. On this basis,
considering the volume of the reconligurable robot itsell and the reconligurable characteristics ol the robot, the
reconfigurable robot configuration library is established, and the relationship between the volume of the reconfigurable
robot and the surrounding obstacles is discussed to reduce the probability of collision between the robot and obstacles in
the process of walking. The improved A” path planning algorithm is simulated by using MATLARB simulation platform
to verify the effectiveness of the algorithm, which can be applied to robot path planning in complex environment. The
path planning problem alter robot reconliguration is analyzed, and the running distance ol robot can be shortened by
using reconfigurable characteristics, which reflects the superiority of reconfigurable robot.

Keywords: reconfigurable robot; A”; Bresenham’ s line drawing algorithm; path planning; configuration
library; MATLAB
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Algorithm 1 Determine process

l: de<21—20, dy<yl—y0
2: incrNE<-2X(dy—dz), incrE<-2Xdy
3: d<2Xdy—dx, k<0Xdy
4. flagO=<flagl<false
5: for x x0+1 to x1 by 1 do
6 if flag1l==ture then
7
8
9

if d<C0 then
d<d+incrE
flagO<ture
10. else
11. d<d+incrNE
12, flagl<ture

%5 6 15
13 end if
14, e<(x,y),f<(x, y+1D)
15:  else if flag0= =ture then
16. if d<CO then
17 d<d+incrE
18 flagO<ture
19. else
20, d<d +incrNE
21, flagl<—ture
22 end if
23, e<(x,y),f<(x, y)
24, else
25 if £==0 then
26 . if 4<C0 then
27 d<d+incrE
28 flagO<ture, flagl<false
29 else
30 d<d-+incrNE
31: flagl<ture, flagO< false
32, end if
33, end if
34. k<l,e<(x,y),f<(x, y+1
35: end if
36 it isObstacle Ce, obstacle) | isObstacle ( f,
obstacle) then
37 break
38: end if
39: end for
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