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A Study on Fruit Harvest Using a Redundant Robot
— Obstacle Avoidance Algorithm and Simulation -
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Here,

|V, | = pre-set limit of reference velocity vector of end-effector

i N T e O O O T O U I T I )

- - i T e T i T S T T T S N W VL U W WO ST T T B 2 1

ABA FHA NFHEE wEOR 4R siiiziiiIiIiIoiiiiliess

sssss -

Runge-Kutta H¥& olfs}e] obdg Az SIIII222II09Iiiiiiieey
R S I NN

AdatEt. M AR AelM BejEH  ----= TG X ST PR R S
~~~~~~~~~ (blglzizz:: 1

FRE Y &= Jv9 WetE a9 1o vt - IR RE
,,,,,,,,, A AR R ENNN

WA AelE FAAN £= G2 gl ¥b oo oo-mzizzzoviroin
= A 2 2 9o SAAAARAAAAAAAAA R BSAAIINN
zzzzzzzzzz PR AR AR AR A A P N B T T Y

///////// s s 2277 LAY

PR A A A A S T A A AV A A S A B B B BT T T §

oy eV oror oy sV /¥ ISV ISV YN

Fig. 1 Example of artificial potential field and
calculated safe trajectory.
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Fig. 2 An example application of the reference velocity
for following a trajectory.
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Fig. 3 An example application of the reference velocity
for avoiding obstacles.
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Table 1 Parameters for artificial potential field , 7 = m k%03 / (1—£).

Oy m koo
for trajectory geneation 0.2 0.6 0.1
for target direction 0.4 1 0.2
for obstacle avoidance 0.2 0.6 0.1
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Table 2 Shortest distances to 10 obstacles from the 5-dof robot moving in the 3D

space (m).
. o number of less than 0.03
times | average(m) standard deviation(m)
m / total
1 0.0834 0.0414 4 /50
2 0.0890 0.0402 3/50
3 0.0991 0.0497 3/50
4 0.0926 0.0461 3/50
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Table 3 Shortest distances to 10 obstacles from the 6-dof robot moving in the 3D
space (m).

number of less than

i tandard deviation(
times | average(m) | standard deviation(m) 003 m / total

1 0.0838 0.0358 4/ 50
2 0.0775 0.0382 4/ 50
3 0.0861 0.0383 3/50
4 0.0917 0.0424 4/ 50
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Table 4 Shortest distances to 10 obstacles from the 7-dof robot moving in the 3D

space (m).
times| average(m) standard deviation(m) number of less than
0.03 m / total
1 0.0939 0.0380 0/ 50
2 0.0964 0.039%5 1/50
3 0.0976 0.0422 0/ 50
4 0.1003 0.0406 2/ 50
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