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Path Planning of Autonomous Mobile Robots
Based on 2 Probability Map
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Abstract

Mapping and navigation system based on certainty grids for an autonomous mobile robt
operating in unknown and unstructured environment is described. The system uses sonar range
data to build a map of robot’s surroundings. The range data from sonar sensor are integrated into
a probability map that is composed of two dimensional grids which contain the probabilities of
being occupied by the objects in the environment. A Bayesian model is used to estimate the
uncertainty of the sensor information and to update the existing probability map with new range
data. The resulting two dimensional map is used for path planning and navigation. In this paper,

the Bayesian updating model which was successfully simulated in our earlier work is implemented
on a mobile robot and is shown to be valid in the real world through experiment. This paper also
proposes a technique for reducing specular reflection problem of sonar system which seriousely
deteriorates the map quality, and a new path planning method based on weighted distance, which
enables the robot to efficiently navigate in an unknown area.
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(a) Configuration of obstacles
(b) Number of readings : 216
(¢) Number of readings : 336
(d) Number of readings . 672

Fig. 5 Gradual appearnace of the probability map
constructed from the experimental data

(a) (b)

(a) Configuration of obstacles
(b) Constructed map

Fig. 7 Detection of a region with high obstacle den-
sity

(a) Configuration of obstacles.
(b) Number of readings : 144
(¢) Number of readings : 408
(d) Number of readings : 504

Fig. 6 Effect of specular reflection on the quality of
the map

(2) (b)

(a) Configuration of obstacles
(b) Constructed map

Fig. 8 Detection of a small obstacle
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(a) Configuration of obstacles
(b) Drngxr=1.52m
(€) Dnax=2.29m
(d) Dpexr=4.57m
Fig. 9 Results of path planning for various Dpex (1.52
m to 4.57m)

(a) Configuration of obstacles
(b) k=0.30m
(c) k=0.61m
(d) k=0.91m
Fig. 10 Results of path planning for various k (0.30m
to 0.91m)

3 =3 49
WEot B ZolAE Dpwd: ZATo A
i ALsA FHE 4 gon, A7 2R

(a) Configuration of obstacles
(b) step 5
(c) step 7
(d) step 9
Fig. 11 Results of path planning(k =0.30m, D nex:
2.29m)

(c) (d)

(a) Configuration of obstacles
(b) 1.22m
(c) 0.914m
(d) 0.823m

Fig. 12 Example run through narrow space
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