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Interaction Devices



Keyboards

• The keyboard is the primary mode of textual data entry.

• Contemporary keyboards

• – one keypress at a time

• (except when combined with SHIFT, ALT, CTRL)

• – trained users: up to 150 words per minute

• Chord keyboards (StenoType Machine)

• – several keys can be pressed simultaneously

• – small size: 31 signs can be represented by only 5 keys

• – trained users: up to 300 words per minute

• – months of training and frequent use are needed



Keyboards

• Contemporary keyboard layouts:

• QWERTY

• – layout: frequently used letter pairs far

• apart (increased finger travel distances)

• – used by all English-language keyboards

• – trained users: up to 150 words per minute

• Dvorak

• – layout: vowels on the left, most common

• consonants ('D','H','T','N','S') on the right

• – decreased finger travel distances

• – trained users: up to 200 words per minute

• – ± 1 week needed to get used to the layout



Modern Keyboards



Pointing devices

• Pointing devices are used to point at and select items.

• • Direct-manipulation approach – faster, fewer errors, easy to 
learn

• ⇒ highly satisfactory for the users

• • Pointing devices’ tasks:

• selecting an item

• dragging and positioning an item

• orienting (rotating) an item

• defining a path / curvature

• text writing / editing

• • Pointing devices can have:

• direct control on screen surface

• indirect control away from screen surface 



Pointing devices

• Direct-control pointing devices:

• Light pens

• – can be used for any pointing device task

• – obscure the screen, cause arm fatigue

• Touch screens

• – early designs (imprecise): physical pressure, interruption of a 
grid of infrared beams

• – recent designs (high precision): interruption of ultrasonic 
waves, optical imaging (touch shows as a shadow), calculating 
mechanical pressure on the glass

• – widespread in machine-control systems

• Stylus (Buttons)

• – can be used for any pointing device task

• – Widespread in PDAs (personal digital assistants)



Assignment 3

• Write a report about all touch surfaces

• FTIR must be included.



Touch Surface



Pointing devices



Pointing devices design goals

This scientific law predicts that the time required to rapidly move 

to a target area is a function of the ratio between the distance to 

the target and the width of the target





Novel devices



Output Devices



Output devices

• The visual display is the primary source of feedback from the 

computer.

• • Visual display technologies include:

• Cathode-Ray Tube (CRT) displays

• Liquid-Crystal Display (LCD)

• Plasma display

• Surface-conduction Electron-emitter Display (SED)

• light-emitting diodes LEDS

• • Advantages / Disadvantages of a technology:

• size (thinness, weight), refresh rate, resolution, width of viewing 

angle;

• brightness, contrast, sharpness;

• provision of user control of some of these attributes



CRT



LCD / LED



LCD details



Plasma



Pros / Cons

• The visual display is the primary source of feedback from the 

computer.

• • Visual display technologies include:

• Cathode-Ray Tube (CRT) displays

• Liquid-Crystal Display (LCD)

• Plasma display

• • Advantages / Disadvantages of a technology:

• size (thinness, weight), refresh rate, resolution, width of viewing 

angle;

• brightness, contrast, sharpness;

• provision of user control of some of these attributes



Novel Ideas – Side by Side

http://www.disneyresearch.com/project/sidebyside/




