











Song et al.—An eggplant picking robot
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Fig. 5 Eggplant picking robot’s working space.

From the image we can see that the working points
are densely and evenly distributed in a range of
—400 to 600 mm vertically and —600 to 600 mm
horizontally, in which the fruit’s growing range is
contained. Furthermore, since the waist can turn
360°, a robot situated between two rows is able
to pick fruit from both without relocation. The
simulation results prove such designed robot meets
the expectations for eggplant picking in a greenhouse
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validates the rationality of the structure design.

CONCLUSIONS

(1) Taking into account the characteristics and work
expectations of the picker and the eggplant, a
jointed manipulator having 4 d.f. is decided for
the eggplant picking robot.

(2) The robot’s working space is decided according
to the eggplant’s growth pattern and fruit
distribution range. The area of the robot’s
working space is selected as the target function
and the parameters’ optimal design structure
is carried out through the Matlab software
optimisation tool. In this manner the robot’s
structure measurements are decided.

(3) The robot’s working space is calculated
and simulated through the Matlab software.
Simulation results show that the fruit and
vegetable picking jointed robot with 4 d.f. meets
the expectations for eggplant picking in a green-
house. The rationality of the structure and frame
is validated by the experiment.
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Fig. 6 Projection of the working space on the plane
X0z.

(4) A trial eggplant picking robot was successfully
developed based on the structure measurement
of the optimised design robot. The robot’s simple
compact structure and dextrous rational layout
demonstrated that the application of modern
mechanical design theory and techniques in the
designing and development of fruit and vegetable
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