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Design of Input Devices: Lessons Learned

Laserpointer-Interaction as example:

= Design & configuration of filter techniques
 Jitter-Compensation (in cooperation with Prof. Saupe)
« Easy-Click

* [nteractivity
* Configuration dependent on user, context & environment
* Highly interactive tools for iterative design process

= Reusability g baser&
. . . Vibration LEDs
 Multi-Device Interaction
Accelerometer x i

= Comparability
* Controlled Test Environment
 |[nteraction Logging




Design of Input Devices: Lessons Learned

Laserpointer-Interaction as example:

= Design & configuration of filter techniques
 Jitter-Compensation (in cooperation with Prof. Saupe)
« Easy-Click

" Interactivity How to fulfill these requirements?
» Configuration dependent on user,

* Highly interactive tools for iterative

ldea: common interaction library

= Reusability g baser&
. . . Vibration LEDs
 Multi-Device Interaction
Accelerometer x J

= Comparability
» Controlled Test Environment
 |[nteraction Logging




Heterogeneity of Devices & Drivers Classification of Input Devices

The Semantics of Graphic Input Devices, Victor L. Wallace, SIGGRAPH'76

Device Type Sampling Output |Event Echo

Locator Location 1. Select Cursor

Touchlib 2. Edge

GlovePie

IPhone SDK Button ldentifier Touch Reinforcement

Pick Reference Hit Reinforcement

Combination? Keyboard Text + Cursor Keystroke Text

Reuse?
Interfaces?
Configuration?

Valuator Value 1. Select Numerals
2. Edge

USB
Human

Interface
Device (HID)

OS Drivers

Apple iPhone SDK, http://developer.apple.com/iphone/

Device Class Definition HID, http://www.usb.org/developers/hidpage/
GlovePIE — Glove Programmable Input Emulator,
http://carl.kenner.googlepages.com/glovepie

Touchlib — A Multi-Touch Development Kit, http://nuigroup.com/touchlib/




Data Type Hierarchy Classification of Input Devices

[ Data Object ]

The Semantics of Graphic Input Devices, Victor L. Wallace, SIGGRAPH'76

Device Type Sampling Output |Event Echo

Locator Location 1. Select Cursor
2. Edge

Button ldentifier Touch Reinforcement

Pick Reference Hit Reinforcement

Keyboard Text + Cursor Keystroke Text

Valuator Value 1. Select Numerals
2. Edge




Squidy — Conceptual Architecture

. Gaze-
Concept & Platform | Cont.-Display Network Time- . .
Evaluation i Globorama VP Series | Usability Evaluation
- ZKM & CG-KN i
. VIS-KN ' Fitts* Law
ZOIL Paradigm i Experiments
HCI-KN HCI-KN

BW-FIT J| Use Cases

______________________________________________________________________________

ZOIL Framework &
Interaction Concepts

Interaction Techniques
low/high level

Input Devices

Squidy — Interaction Lib

o/

Eye-Tlrar:king

| Multi-Touch
Gestures Laserpointer Pen Input

Design Objectives

= Common interaction library
* Generalization of input data & interaction tasks
* Filter techniques as reusable components
« Support of multi-modality and collaboration

= Standardized & individual interfaces:
 (Client-Server Architecture based on Dataflow

* Device Interface: TUIO/OSC, TCP/IP, UDP, JNI
* Vis Interface: Squidy API or mouse/keyboard emulation

» |nteractive, visual configuration
» Covers whole design lifecycle of input devices

* Fast & interactive prototyping for industry and scientific
research



Squidy — User Interface Concept Design Approach

T — S — e — = |nteractivity
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Y T « Visual configuration at run-time
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% pw_multitouch.pad d Output

- wiimote2 mouse.pad Digital Changed 4 AR_TactileFinger ® M u Itl - m O d a I |ty & C O I | a b O ratl O n

" Reusability
- Independent components, multiple instances
‘ FIIM = Scalability
. Multi-Threading, Client-Server Architecture
e * Immediacy

. o 7 FlipXy2D
Y 7 FiipXY

RA © * High throughput, minimal lag (< 25ms*)

* HandGesturellsage

Digital Changed “F HorizontalContinuation .
% InterceptDisplay [ ] S ‘t f d ff t I
 mercepospy upport of different user roles
@ Print

 |nteraction Designer / Researcher
* Programmer

* Lag as a determinant of human performance in interactive
systems, MacKenzie, |. S. and Ware, C., CHI’93.



Conclusion

Generalization of input devices and filter techniques in a common
interaction library

Interactive, visual configuration by semantic zooming and direct
manipulation

Applied with diverse input devices (e.g. Laserpointer-Interaction) at
diverse events (e.g. ZKM PanoramakFestival, Ideenpark 2008) and at
different groups (e.g. HMI Twente, MPI Tubingen, ZKM Karlsruhe)

TONO):
I UL,

* Refinement of user interface concept
* Formative evaluation study with Squidy
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