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VR Controllers ςvibrotactile only

Oculus Touch HTC Vive Sony PSVR



Two Realities of Haptics in VR Today

Research Use

Vibrotactile only, low 
encumbrance

Mainstream Use

High forces, high encumbrance 



Actuated Gloves ς
individual feedback to each finger/low comfort/low resolution

CyberGrasp- 1997

DexmoRobotics - 2016

Rutgers Master II-ND - 2002

Delph et al. Soft Exo-Skeletal Arm - 2013

CyberTouch

Perez et al. Haptics Symposium 2016



Haptic Robotic Arms ς
high force/restricted mobility/low resolution

UCLA Bionics Lab 

SeansAblePhantom Omni

NovintFalcon 

Van der Linde et al. HapticMaster2002

HaptionVirtuose6D

Araujo et al. SnakeCharmerTEI 2016



Tactile Arrays ς
higher resolution/stationary/2.5D at best

Summers et al. Exeter 
Touch Array. EuroHaptics
2001

Follmer et al. InFORM.  UIST 2013 Kyung et al. Ubi-Pen IEEE CG&A 2009

Poupyrev et al. Lumen Siggraph Etech2004



Why such discrepancy between haptic research and 
product?

None of the research prototypes have demonstrated significant 
utility without a significant drawback.

VR Controllers are:

ÅEasy to hold for a variety of people with different hand sizes.

ÅEasily acquired, dropped, and tracked.  

ÅA platform for additional buttons and joysticks. 

ÅIn a tool form factor.



Tools:

Familiar objects

Amplify our abilities

Become extensions of our body
Tool-use induces morphological updating of the body schema
L Cardinali, F Frassinetti, C Brozzoli, C Urquizar, et. al. - Current Biology, 2009

https://scholar.google.com/scholar?oi=bibs&cluster=5253634519501825254&btnI=1&hl=en


An opportunity: VR Haptic Controllers

Extend the tool form factor of VR handheld controllers 
with higher fidelity haptics.



What kinds of VR Haptic Controllers 
do we need?


