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Model-less Grasping Points Estimation for Bin-Picking of
Non-Rigid Objects and Irregular-Shaped Objects

NISHINA Yuki and HASEGAWA Takahiro

In this paper, we deal with grasping points estimation for robotic bin picking. Usually, grasping points are esti-
mated by using 3D CAD of the object to be grasped. However, it becomes difficult to estimate grasping points for
non-rigid objects or irregular-shaped objects which do not have any specific 3D CADs. In order to realize bin
picking of non-rigid objects and irregular-shaped objects, we employ a model-less grasping points estimation
method that can estimate grasping points without using 3D CAD. As an estimation method for a two-fingered
hand, we propose a method that detects insertion candidates independently for the left and right fingers and pairs
the candidates to efficiently estimate grasping candidates with multiple opening widths of the hand. As an estima-
tion method for a suction hand, we propose a method that extracts flat areas based on the variance of the local
surface orientation of a depth map and estimates the optimal grasping points from the flat areas. Using the pro-
posed methods for two-fingered hand and suction hand, a robot successfully grasped non-rigid objects and irregu-
lar-shaped objects with grasping success rate of 96%. Moreover, the computation time of both proposed methods
is 250 msec on Intel(R) Core(TM) 17-7700 @ 3.60 GHz, which allows real-time bin picking.
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