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Manipulation and Haptics
[how ADL influenced my research]

ADL Festschrift: a workshop in honor of Alessandro De Luca for his 60th birthday, Rome Jan. 9, 2017. 
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- Learning by ADL



Flexible robots by ADL 

De Luca, A., and Siciliano, B. (1989). Trajectory control of a non-linear one-link 
flexible arm. International Journal of Control, 50(5), 1699-1715.

De Luca, A., and Lucibello, P. (1989). Inversion techniques for trajectory control of 
flexible robot arms. Journal of Field Robotics, 6(4), 325-344.
Chicago

De Luca, A. (2000). Feedforward/feedback laws for the control of flexible robots. 
In Robotics and Automation, 2000. Proceedings. ICRA'00. IEEE International 
Conference on (Vol. 1, pp. 233-240). IEEE.

De Luca, A., and  Book, W. J. (2016). Robots with flexible elements. In Springer 
Handbook of Robotics (pp. 243-282). Springer International Publishing.





beyond exoskeleton and prosthesis

Johns Hopkins University Hong Kong Polytechnic University



The robotic sixth finger
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Cutting the apple



Design stiffness to design finger trajectories

Design a reference fingertip trajectory

Compute relative joint stiffness ratio

Built the soft module with the computed stiffness

Build the finger 



Same compliance at all joints Joint compliance designed from 
fingertip trajectory
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From single contact to multiple contacts



Gravity compensation by ADL

De Luca, A., Siciliano, B., and Zollo, L. (2005). PD control with on-line gravity 
compensation for robots with elastic joints: Theory and experiments. Automatica, 
41(10), 1809-1819.

De Luca, A., and Siciliano, B. (1993). Regulation of flexible arms under gravity. IEEE 
Transactions on Robotics and Automation, 9(4), 463-467.

De Luca, A., and Panzieri, S. (1994). An iterative scheme for learning gravity 
compensation in flexible robot arms. Automatica, 30(6), 993-1002.





Wearables





Control principle

Inverse 
kinematics

Position
 control

Actuators
encoders

Tracking

Controlled and uncontrolled variables

Inverse kinematics



Tracking is the issue





From fingertip to the proximal phalanx



hRing - a novel cutaneous device for the proximal phalanx

A static platform two servo motors (0.05 Nm max) and two pulleys and a fabric 
belt that applies normal and shear stimuli to the proximal phalanx. 





AR

M. Maisto, C. Pacchierotti, F. Chinello, G. Salvietti, A. De Luca, D. Prattichizzo. Evaluation of wearable 
haptic systems for the fingers in Augmented Reality applications. IEEE Transactions on Haptics, 2017.   
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- Alessandro is a great Professor !







Happy Birthday Alessandro and Thanks


