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D i f I t D i L L dDesign of Input Devices: Lessons Learnedg p

L i t I t ti lLaserpointer-Interaction as example:
Design & configuration of filter techniquesDesign & configuration of filter techniques
• Jitter-Compensation (in cooperation with Prof. Saupe)p ( p p )
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H t it f D i & D iHeterogeneity of Devices & Driversg y

TouchlibTouchlib
GlovePie

iPhone SDK

Combination?
Reuse?

Interfaces?
Configuration?g

USB
OS Drivers

USB 
Human OS Drivers Interface ApDevice (HID) Ap

DeDe
Gl
htt
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Cl ifi ti f I t D iClassification of Input Devicesp

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

Device Type Sampling Output Event Echo

L t L ti 1 S l t CLocator Location 1. Select
2 Ed

Cursor
2. Edge

Button Identifier Touch ReinforcementButton Identifier Touch Reinforcement

Pick Reference Hit ReinforcementPick Reference Hit Reinforcement

Keyboard Text + Cursor Keystroke TextKeyboard Text + Cursor Keystroke Text

Valuator Value 1 Select NumeralsValuator Value 1. Select
2 Edge

Numerals
2. Edge

pple iPhone SDK http://developer apple com/iphone/pple iPhone SDK, http://developer.apple.com/iphone/
evice Class Definition HID http://www usb org/developers/hidpage/evice Class Definition HID, http://www.usb.org/developers/hidpage/
ovePIE – Glove Programmable Input Emulator, g p ,
tp://carl.kenner.googlepages.com/glovepie

ouchlib – A Multi-Touch Development Kit, http://nuigroup.com/touchlib/



D t T Hi hData Type Hierarchyyp y

Data ObjectData Object

AnalogDigital StringAnalogDigital String

Gesture InertialButton Position 2D

Position 3D

Position 6DPosition 6D

H dHand
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S id C t l A hit tSquidy – Conceptual Architectureq y p D i Obj tiDesign Objectivesg j

Common interaction libraryy
• Generalization of input data & interaction tasks• Generalization of input data & interaction tasks
• Filter techniques as reusable componentsFilter techniques as reusable components

S f• Support of multi-modality and collaborationpp y

Standardized & individual interfaces:Standardized & individual interfaces:
Cli t S A hit t b d D t fl• Client-Server Architecture based on Dataflow 

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

Interactive visual configurationInteractive, visual configuration
• Covers whole design lifecycle of input devicesCovers whole design lifecycle of input devices

F t & i t ti t t i f i d t d i tifi• Fast & interactive prototyping for industry and scientific 
researchresearch



S id U I t f C tSquidy – User Interface Conceptq y p D i A hDesign Approachg pp

Interactivityy
• Visual configuration at run time• Visual configuration at run-time
• Direct Manipulation & Semantic ZoomingDirect Manipulation & Semantic Zooming

O f• On-the-fly compilationy p
• Multi modality & Collaboration• Multi-modality & Collaboration

ReusabilityReusability 
I d d t t lti l i t• Independent components, multiple instancesp p p

ScalabilityScalability
• Multi-Threading, Client-Server ArchitectureMulti Threading, Client Server Architecture

I diImmediacy
• High throughput minimal lag (< 25ms*)• High throughput, minimal lag (< 25ms )

Support of different user rolesSupport of different user roles
I t ti D i / R h• Interaction Designer / Researcher

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



C l iConclusion

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

Interactive visual configuration by semantic zooming and directInteractive, visual configuration by semantic zooming and direct 
manipulationp

Applied with diverse input devices (e g Laserpointer-Interaction) atApplied with diverse input devices (e.g. Laserpointer Interaction) at 
di t ( ZKM P F ti l Id k 2008) d tdiverse events (e.g. ZKM PanoramaFestival, Ideenpark 2008) and at 
different groups (e.g. HMI Twente, MPI Tübingen, ZKM Karlsruhe)d e e t g oups (e g e te, üb ge , a s u e)

TODO:TODO:
• Refinement of user interface conceptp

Formati e e al ation st d ith Sq id• Formative evaluation study with Squidy
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