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1. INTRODUCTION
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Figure 1. Weeding by a natural duck in rice field. The webbed 
feet f the natural duck kick weed seeds up from the loose soil to 
the water surface, preventing the weeds from sprouting. 

Artificial duck robots
Fig. 2. Artificial duck robots in a rice field. The task of the 
robots is to sweep the entire area of the field, kicking up weed 
seeds frequently. 



2. BODY AND WHEEL DESIGN AND 
PRODUCTION 
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Fig. 3. Robot structure. The body shape is a cylinder with a 
grounding bar. At each end of the cylinder is a controllable 
wheel with a set of bars. 

Table 1.

Fig. 4. Snapshots of developed robot. 

3. VERIFICATION OF MOBILITY OF 
DEVELOPED ROBOT IN ACTUAL RICE 
FIELD 
3.1 Overview of Verification Experiments in 
an Actual Rice Field 



(a) Just after plowing and water filling. (b) Two weeks after transplanting.

(c) Six weeks after transplanting. 

Fig. 5. Snapshots of the test rice field. 

3.2 Before Transplanting 

Fig. 6. Snapshot of a robot run before transplantation.

Fig. 6. Snapshot of a robot run before transplantation.

3.3 Two Weeks after Transplanting 

Fig. 8. Snapshot of a robot run two weeks after transplanting.

Fig. 9. A robot runs over the rice plants.

Fig. 10. Weeds in the rice field two weeks after transplanting

3.4 Six Weeks after Transplanting 
(b) The robot encounters a 

sloping surface.
(a) A wheel digs into the ground.



Fig. 11. A robot six weeks after transplanting.

Fig. 12. The robot cannot go between the plants because they 
are too large to go between and too high and dense to run over. 

3.5 Robot Tuning 

Fig. 13. Tunable aspects of the robot.
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