IWO-HANDED
INTERACTION

BASED ON PREVIOUS WORK BY THE
AUTHORS [5], THIS CASE STUDY IS CEN-
TERED AROUND AN INTERACTION SCHEME
THAT OVERLOADS A 6-DOF SPACE NAVIGA-
TOR (3D CONNEXION, INC) VIA.

1. CONTEXT SENSITIVY: MOUSE <@
POSITION DETERMINES
HIGH-DOF INPUT MAPPING

2. HIGH-DOF GESTURES:

MODE SWITCHES

TO MAKE INPUT MAPPING-SWITCHES
TRANSPARENT TO THE USER.

- DISPLAY COLOR-CODED HUD ICONS TO
INDICATE CURRENT INPUT STATE.

— ANIMATE ICON TO SIGNIFY A SWITCH.

InspeCtlon MOde< Playback Mode

TWO-HANDED VISUALIZATION:

BIMANUAL INTERACTION TECHNIQUES FOR

EXPLORING TIME-VARYING 3D DATA
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INTERACTION & VIS

IN THIS DEMONSTRATION, WE EXAMINE A SET
OF INTERACTION DESIGN PRINCIPLES AIMED
TOWARD INCREASING EFFICIENCY AND USABIL-
ITY IN TIME-VARYING 3D SCIENTIFIC APPLICA-
TIONS. BUILDING ON A TWO-HANDED INPUT
TECHNIQUE DEVELOPED IN [5], WE PROPOSE
TWO MEANS OF IMPROVEMENT: 1. TO MAKE

- , A MODE-SWITCHES IN THE INPUT MAPPING

An example of a user navigating a time—vaying.S’D visual- TRANSPARENT TO USERS WITHOUT DIVERTING
THEIR PRIMARY FOCUS; AND 2. TO ALLOW US-
ERS THE ABILITY TO REVISIT AND REPLAY THEIR
INTERACTIVE EXPLORATIONS AND SHARE THEM WITH OTHERS.

ization of animal kinematics with bimanual techniques.

WITH RESPECT TO THE FIRST AIM, WE EMPLOY PERCEPTUAL AND COGNITIVE DESIGN
PRINCIPLES EXPLORED IN [6, 2] -- CENTERED ON MOTION PERCEPTION -- WITHIN A
HEADS-UP DISPLAY (HUD). BY ANIMATING ICONS IN THE HUD TO DEPICT SWITCHES, WE
HYPOTHESIZE THAT USERS WILL MAKE USE OF THEIR PERIPHERAL VISION TO DETECT
CHANGES IN THE INPUT MAPPING WITHOUT SWAYING THEIR FULL ATTENTION.

TOWARD THE SECOND AIM, WE BUILD ON RECENT WORK IN [3] TO AUTOMATICALLY GEN-
ERATE AND VISUALIZE EDITABLE INTERACTION HISTORIES. HISTORY OBJECTS SERVE AS

LANDMARKS THROUGHOUT BOTH THE SPACE AND TIME OF THE VISUALIZATION, AND ARE
STORED IN A TREE-LIKE, BRANCHING STRUCTURE, SUPPORTING ITERATIVE EXPLORATION.

CONCLUSIONS

- MOTION PERCEPTION CAN BE EXPLOITED FOR CONVEYING SECONDARY INFORMATION.

— INTERACTION HISTORIES:
— AID IN 3D NAVIGATION AND OVERALL USABILITY.

- SUPPORT COLLABORATIVE VISUALIZATION AND FACILITATE EXPLANATORY PRESENTA -
TION.

- PROVIDE TRAINING DATA TO “LEARN” SUGGESTED SEQUENCES OF INTERACTION.
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INTERACTION
HISTORIES

Histories are automatically generated during user interaction.
Branches are formed after “undo” operations but may also be
triggered manually.

DESIGN PRINCIPLES

FOR GENERATING HISTORY OBJECTS.:

— WHEN THE VISUALIZATION “STATE”
CHANGES, CREATE A HISTORY OBJECT.

- IF NO INTERACTION EVENTS ARRIVE
OVER A SET PERIOD OF TIME, CREATE A
HISTORY OB JECT.

- TO MAINTAIN MANAGEABILITY, FILTER
CONSECUTIVE EVENTS ACCORDING TO A
SIMILARITY METRIC.

Users may select paths through their interaction history to
generate a presentation-like replay of their exploration.

FOR VISUALIZING HISTORIES:

- DISPLAY THUMBNAILS ATOP GLOBAL
VIEW TO ESTABLISH CONTEXT.

- ALLOW FOR MANUAL EDIT, BRANCHING.

- MAINTAIN LIGHTWEIGHT SAVE/LOAD TO
PROMOTE SHARING, COLLABORATION.
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