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Fig.1. Two multisensor 3D input devices developed at Bauhaus-Universitat Weimar: (a) With the GlobeFish, the user s left
hand navigates and manipulates objects with 6 degrees of freedom (DOF), and the right hand performs pointing and selec-
tion. (b) The Two-4-Six consists of a Groovepad, operated by the thumb, and an analog rocker joystick operated by the
pointer finger. The Groovepad controls 5-DOF navigation; the joystick controls backward and forward motion.
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Fig. 2. Developing biosignal-based interfaces at the Univer-
sity of Tokyo: A test subject mentally selects the button on
the left or right by staring at it. The interface determines the
selected bution by measuring the subject' s EEG signals.
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3. Pseudo—haptic interface
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Fig. 3. Two examples of pseudo-haptics research and an
application: {a) A virtual spring’ s stiffness is pseude-hapti-
cally simulated by coupling a force sensor and visual feed-
back. {b) With HEMP (Hand-Displacement-Based Pseudo-
haptics}, the user experiences a simulated force field. (c)
In Haptic Wrists, the hand-roll degree of freedom (DOF)
along the hand axis is pseudo-haptically controlled, while
the two other DOF are haptically controlled.
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Fig. 4. Techniques for 3D user inteffaces (3D Uls) in mul-
tidisplay environments: {(a) Perspective Cursor presents a
cursor that moves beyond display boundaries seamlessly
as if it s in an ordinary desktop environment. (b) Perspec-
tive Windows shows perspective-corrected information that
each user observes seamlessly as if it were perpendicular
to him or her, where the red arc indicates how far and in
which direction the cursor is. (¢) Perspective Windows shows
perspective-corrected information even if it s spread over
several displays.
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5. Guidelines for Easy—to-Use 3D
Interaction Techniques
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3) Interaction Should Be Only with Visible Object:
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Fig. 5. Interaction with large, remote displays: {a) gesture-
based menu selection and (b} enhanced 3D pointing for
selecting and displaying 2D objects on a large, high-reso-
lution display.
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