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hap·tic ('hap-tik)

adj. Of or relating to the sense of touch.
[Greek haptikos, from haptesthai, to grasp, touch. (1890)]
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The haptic senses work
together with the motor
control system to:
- Coordinate movement
- Enable perception
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Force feedback:
haptics and graphics

Effects of force feedback
Error (deg)

error (deg)

accuracy

feedback

normalized time

1. Haptic + Graphical
2. Haptic Only
3. Graphical Only
4. No Force Feedback

applied
force
histogram

force (N)

Gwilliam et al. (2010)

What about manipulation?
no overlay

dot overlay

Graphical force feedback results in lower peak forces,
lower variability of forces, and fewer broken
sutures for novice robot-assisted surgeons
In collaboration with D. D.Yuh of JHMI Cardiac Surgery
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AR with Haptics for
Medical Simulation

In medical simulation today, haptic feedback is typically
restricted to that provided by:
artificial materials
(e.g., mannequins)
Laerdal’s SimMan

resolved forces
(e.g., force feedback
haptic interfaces in
virtual reality simulators)
Simon DiMaio, UBC

Kinetic System for Medical Simulation
(KineSys MedSim)

In collaboration with T. Judkins (IAI), J. E. Colgate (Tangible Haptics), D. Gaba (Stanford)
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Haptic Jamming: A Deformable
Geometry,Variable Stiffness Tactile Display
using Pneumatics and Particle Jamming
• Simultaneously
controllable surface
geometry and mechanical
properties
• Uses pneumatics and
“particle jamming”: a cell
made from a flexible
membrane filled with
granular material solidifies
when air is vacuumed out
Jim Gwilliam and Andrew Stanley

Haptic Jamming Display

Haptic Jamming Display
Fig. 10. An STL file represents any three-dimensional
object, like the human heart shown here, as a set of
triangular faces and vertices.

Fig. 11. The STL file is converted to a gray-scale
image by coloring each face with an intensity corresponding to the z-height of its vertices. Surfaces that
fold underneath the object, like the end of the aorta in
this human heart, are lost in the rendering, which suits
the output capabilities of tactile display interfaces like a
Haptic Jamming surface.
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Visualize patient-specific anatomy

Visualize concentric tube robot

Integration of hand tracking
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