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Improved PRM Path Planning in Specific Complex Environments
YANG Zhenjian, ZHANG Guoliang
(School of Computer and Information Engineering, TCU, Tianjin 300384, China)

Abstract: The authors propose an improved PRM method to solve some problems about the traditional probabilistic roadmap

methods (PRM) which has a low success rate in specific complex environments(a cross—shaped narrow channel connection

area exists in this complex scene, and the final planned path must pass through the cross—shaped narrow channel connection

area). In the learning phase, the authors first use the Fast (Features from Accelerated Segment Test) corner point detection

algorithm to detect the corner points of a given map environment, and then calculate the main connection area (the rectangle

in the center of the cross—shaped narrow channel connection area) of the map based on the detected corner points. By

randomly sampling an additional point in these main connected areas, the number of sampling points in the main connected

area can be increased and the connectivity of narrow channel can be improved.The free area simulation results show that the

success rate of optimized PRM path planning is 70% higher than the success rate of traditional PRM, and the path planning

time is shortened by 1.2 s, so the improved method greatly improves the efficiency of PRM algorithm.

Key words:path planning; PRM algorithm; fast algorithm; specific complex environment; mainly connected areas
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Input:

—img: Input image

—threshold: Threshold value for FAST algorithm to
detect corners

—min_distance: Minimum distance between corner

points in the connected area

Output :
—result: Stores the coordinates of the four corner

points of the rectangular regions

Function definition:
FAST(img, threshold): Uses the FAST algorithm to
detect corner points in the image and returns the corner

points list with the specified threshold

Main function:

result =[]
corners = FAST(img, threshold)

corners_sorted = Sort corners according to their

distance from the origin

for 1 in corners_sorted :
a=1
b,c,d=0,0,0
for j in corners_sorted[i+1:]:
p=]
if abs(p(3) —a(3))>50:
break
if abs(p(2) —a(2))<=1and b==0:
b=p
b=1
if abs(p(1) —a(1))<=1landc==0:
c=p
c=1
ifb==0orc==0:
continue
if b(1) —a(1)>300rc(2) —a(2)>30:
continue
for k in corners_sorted[j+1:]:

q=k
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if abs(q(3) —a(3))> 50:
break
if abs(q(2) - ¢(2))<=1and abs(q(1) = b
(1))<=1:
d=q
d=1
break
ifd==0:
continue
if Distance between midpoint pixel coordinates
of edges is less than 100:
continue
result.append([a(1), a(2), d(1), d(2)])

Return result
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