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Development of Everyday Objects Transportation System with
Humanoid Robot by Pushing Wagon in Living Environment
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Abstract: This paper describes a method for planning of robot by pushing cart to transport daily objects, and
detecting environmental change for replanning based on fixed sensor information in the executing phase. Motion
planning includes plans for object transfer position, catching a wagon position, base path, and arm trajectory.
Our experimental results validate the effectiveness of the proposed method.
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(b) Human sitting on chair

Fig.5  Object transfer position from robot to human
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(b) Map(Gray:Object area

(a) Environment model Red:Collision area
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Fig.7 Environment map for path planning

(b) Trajectory(Gray : Robot,
Green : Wagon)

(a) Robot path

Fig.8 Path planning result

Table 1  Characteristic value of planned path

Planning Time for Robot Path 1.10(msec)
Planning Time for Wagon Path 6.41(msec)

(
(
Total Path Length 3.90(m)
(
(

Total Rotation Angle 2.64(rad)
0.79(m)

Average Distance from Obstacles
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Table 2 Estimation of planned motion : (a)Human
standing
Plan No. 1 2 3 4 5 6
Length (m) 1.66 | 1.54 | 2.70 4.04 4.14 3.02
estimation | 0.94 | 1.00 | 0.57 | 0.38 | 0.37 | 0.51
Rotation | (rad) 5.24 | 6.19 | 28.24 | 16.12 | 16.06 | 33.14
estimation | 1.00 | 0.85 | 0.19 0.32 0.32 0.16
View Ratio 1.00 | 1.00 | 1.00 0.88 0.88 0.87
Euatue | 294 [ 285 [ 176 | 159 [ 158 [ 154 |
Table 3  Estimation of planned motion : (b)Human
sitting on the chair
Plan No. 1 2 3 4
Length | (m) 349 [ 359 | 425 | 4.35
estimation | 1.00 | 0.97 0.82 0.80
Rotation | (rad) 9.88 | 16.36 | 36.41 | 42.13
estimation | 1.00 | 0.61 0.27 0.24
View Ratio 0.46 | 0.46 0.47 0.45
Evaluc | 246 [ 2.04 [ 156 [ 149 |
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(a) Distance is more than 1m (b) Distance is less than or
equal to 1m

(d) Detecting time is more

(c) Detecting time is less than
3sec than or equal to 3sec

Fig.11
planned path , Red path : replanned path

Result of replanning (Gray path : original
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