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Motivation

Currently in factories, various parts are supplied to 
assembly systems by manual labor. Workers must pick 
parts with random poses from a bin and kit the parts 

with a predetermined pose. Moreover, the task needs to 
be completed within a cycle time of the subsequent 
assembly system. The repetitive task is tedious and 

stressful for the workers.



Conventional method 1
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- Require custom designs 
for each object

⇒ Long lead time

- Require the same number of parts
feeder as many as the number of 
types of object shapes

⇒ Large space and high cost 

Parts feeders

Image of a parts feeder
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Conventional method 2
Robot system (3D sensor and robot arm)
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Problem

Grasping KittingFinding

?

Need regrasping?
How to regrasp?

?

Need object pose 
estimation?



Our solution
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Fast graspability 
evaluation for 
object isolation

Regrasp motion 
planning

Fast graspability
evaluation for 
object  isolation



Fast graspability evaluation
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Y.Domae, H.Okuda, et.al. “Fast Graspability Evaluation on a Single Depth Maps for Bin-picking with General Grippers”, ICRA2014

Fast graspability evaluation



2-finger Vacuum
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Algorithm

For each grippers,
we define 

its contact and collision region
using two masks

Y.Domae, H.Okuda, et.al. “Fast Graspability Evaluation on a Single Depth Maps for Bin-picking with General Grippers”, ICRA2014



2-finger

Algorithm
We compute the graspability map by filtering a depth map with the masks



Vacuum

Algorithm
We compute the graspability map by filtering a depth map with the masks



Y.Domae, H.Okuda, et.al. “Fast Graspability Evaluation on a Single Depth Maps for Bin-picking with General Grippers”, ICRA2014

Demo
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Regrasp motion planning

Object model

Physical 
simulation

Stable poses on a planer table



Regrasp motion planning

Gripper
model

Graspable gripper poses
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State transition graph

Stable object
poses

Graspable
gripper poses

Gripper pose
for kitting

×

Regrasp motion planning
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Stable poses Grasping Re-grasping Gripper pose
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Result examples
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3D vision sensor
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1. Pick and place

2D vision sensor

2. Estimate the object pose
on a planer table

3. Regrasping

4. Kitting 

Parts feeding system





Plane Box Spring

Cylinder

Others

Applicable objects



Our 
method

Parts 
feeders

Traditional 
robot 
system

Manual 
labor

Arbitrary 
part 
shapes
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Cycle time 3～5
seconds

1～2.5 
seconds

3.5～10 
seconds

1～3 
seconds

Lead time 
for product 
change

2～3 days
for robot 

programming

1 month
for H/W 
renewal

2 weeks
for S/W 
renewal

1 hour for 
starting
2 weeks

for mastership

Comparisons
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Conclusion
• We developed the parts feeding system for industrial 

small parts including two algorithms.
- Fast graspability evaluation
- Regrasp motion planning

• We evaluated the system performance
- Applicable to general object shape
- Cycle time : 3～5 seconds
- Lead time : 2～3 days

• We released the 3D sensor incluing the algorithms in 
Japan in 2013



Discussion

There are still some challenges…

1. Improvement of the Success rate

2. System downsizing

3. Full automation of the regrasping



Improvement of success rate
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tangle HeavyLight

The impact of closing
during grasping 

created a moment.

The object fell down because of 
the weight of the object itself

or the weight of surrounding objects



System downsizing
Need dexterous manipulation?

Regrasping by single gripper (ICRA2014)



Full automation of regrasping

・We implement the regrip motion planning algorithm 
to S/W for assistance of robot teaching by manual 
labor.
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