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CROP GRIPPING

&;ﬂ

Variation

Fragile produce

Environment

o O
Q

Hygiene

UNIVERSITY
OF TWENTE.



IDEAL GRIPPER
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Cheap, easy to manufacure Adapt to object shape Cleanable/disposable Prevent damage to
objects
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FLEXURE-BASED GRIPPER
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Printable Underactuated Easy to clean
cheap, easy manufacturing adapts to object shape and disposable
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RESEARCH GOAL

* (Grasp object without damaging it
Need to know the contact forces we apply to the object

No force sensors at the contact positions

—> Estimate contact forces using vision
* Needed

Gripper configuration
Contact points

Actuation force f,ctuation
Joint stiffness
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Real world
Action

Actuate motor Estimated data

Measured data

UNIVERSITY
OF TWENTE.



Real world
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Real world
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GRIPPER CONFIGURATION
ESTIMATION

 Track markers on gripper

 Vast amount of markers
 Account for partial occlusions
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WHAT DO WE ESTIMATE?

3 degrees of freedom
e 1 linear motion
o 2 rotations
« Referencelfixed frame at marker

Variable | pfer | fec | @7 |ds| @

Dimensions {51 [ [T 11 [T
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HOW DO WE ESTIMATE?

» Use Extended Kalman filter to estimate gripper configuration
«  “What do we expect to measure based on estimated states?”
« Then compare to actual measurements = update states
 Describe marker pose in terms of joint angles

~refpl 1¢
(@) = (| [eTo % His0)

l

p;: rotation point location i
¢;: deflection angle at p;
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FORCE ESTIMATION

fc= Ugl ]g]—T(

d: DoFs,

c: contact points

e: external forces on object

¢: deflection angles in gripper joints
K: stiffness matrix of gripper joints
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VALIDATION

Circular objects

 Known contact points

—> calculate gripper configuration
“theoretical configuration”

—> compute Jacobians

“theoretical contact forces”
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TEST SETUP
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DISCUSSION

» Asymmetry in configuration results
« Setup
* Objects

* Gripper material
« Shrinking/expanding
* Marker size

« Use-case
» External forces
* Dynamics
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CONCLUSIONS

Vision based approach to estimate contact forces
* Measure marker poses
 Kinematic model of gripper

Ideal gripper

Method not limited to this gripper
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