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Tangential Force Input for Touch Panel
Using Shear Deformation of Gel Layer

YURIKO NAKAI"  SHINYAKUDO" RYUTA OKAZAKI'"
HIROYUKI KAJIMOTO™'™  HIDENORI KURIBAYASHI™

Many capacitive touch panels detect the user’s finger position and contact area, and it can estimate vertical force by the change of
the contact area. However, they do not have the ability of detecting and measuring tangential force. This research aims to enable
tangential force detection using gel layer. The tangential force is estimated from the gel spring ratio and user’s finger
displacement. By this tangential force input method, the whole surface of the tablet becomes joystick, or we can model virtual
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soft objects in the display by deforming with our fingers.
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Figure 1  Structure of the touch panel

with tangential force sensing
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Figure 2 System for tangential force sensing
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Figure 3 User’s finger displacement on the sheet
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Figure 4 Use of a 3 DoF force sensor
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Figure 5 Experiment configuration
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Figure 6 Screen capture of the touch panel

in the experiment
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Figure 7 Relationship between

the tangential force (front direction) and finger displacement
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Figure 8  Relationship between

the tangential force (back direction) and finger displacement
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Figure 9  Relationship between

the tangential force (right direction) and finger displacement
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Figure 10 Relationship between

the tangential force (left direction) and finger displacement
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A user playing GelDrive
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A user playing the Clayfun

SEXH

1) M. Ohka, H. Kobayashi, J. Takata, Y. Mitsuya.: Sensing Precision
of an Optical Three-axis Tactile Sensor for a Robotic Finger, ROMAN
2006-The 15th IEEE Inter. Sympo. On Robot and Human Interactive
Communication, pp. 214-219 (2006).
2) M. Shimojo, M. Shinohara, M. Tanii, Y. Shimizu.: Computers
Helping People with Special Needs Lecture Notes in Computer Science,
Vol.3118, pp 753-760 (2004).
3) K. Vlack, T. Mizota, N. Kawakami, K. Kamiyama, H. Kajimoto, S.
Tachi.: GelForce: A Vision-based Traction Field Computer Interface,
CHI EA '05 CHI '05 Extended Abstracts on Human Factors in
Computing Systems, pp. 1154-1155 (2005)
4)  EES Bi—, ek sopk, BB R, B MR s E
FIEEZ AW Y v FRRVERA AT 34 ADIRE,
THRABF > VAR Y T LG SCEE,  pp.521-526 (2012).
5) Y. Kakehi, J. Kensei J, K. Sato, K. Minamizawa.: ForceTile:
Tabletop Tangible Interface with Vision-based Force Distribution
Sensing, SIGGRAPH '08 ACM SIGGRAPH 2008 new tech demos, p.
17:1 (2008).
6) SR BB, F)N AR, KIT FEA, EE SUKEE, @A
BA, A T HR: WrinkleSurface: L& {E->TANITEBHEH N
W LF &y F A H 7 x—2A, the 19th Workshop on Interactive
Systems and Software, WISS 2011, pp. 7-12 (2011).
7)  A.Roudaut, E. Lecolinet, Y. Guiard: MicroRolls: Expanding
Touch-Screen Input Vocabulary by Distinguishing Rolls vs. Slides of the
Thumb, CHI '09 Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems, pp.927-936 (2009).
8) C. Holz, P. Baudisch.: Fiberio: a touchscreen that senses
fingerprints, the 26th annual ACM symposium on User interface
software and technology, pp. 41-50 (2013).

215





