IT 201- CHAPTER 8:
Interaction Devices

Keyboard Layouts guitial) 4a sl cilaads

«  QWERTY layout lubis

e 1870 Christopher Latham Sholes
e good mechanical design and a clever placement of the letters that
slowed down the users enough that key jamming was infrequent
O Sl Zliae Oly 3 SIS oredsiindl llayl 21 Blunydl (o ($3 2299 der 60 el
Db
e put frequently used letter pairs far apart, thereby increasing finger
travel distances
2 Il luse B35 JWl g delite St JSa dodstnell dpzg3ll 3y>Yl aisg

+ Dvorak layout tubis

e 1920
e reduces finger travel distances by at least one order of magnitude
Lol Cux e J3Y1 e uxly 1ol el Jloys liluns (0 i
e Acceptance has been slow despite the dedicated efforts of some
devotees
Oraasiall and dasasiall 39eaell e el e diday COS dgd A
e it takes about 1 week of regular typing to make the switch, but most
users have been unwilling to invest the effort

Sl epdaiue ¢ pedstinall plaze (839 Jgoll giual olall LUSII (po Ay & guael Jlg> i
gl

* ABCDE style

e 26 letters of the alphabet laid out in alphabetical order nontypists
will find it easier to locate the keys.

Tl i) Jgl damps Szl Al § Conidg il Cgydl o0 L3y 26
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« Additional keyboard issues 4#LaY) miliall da ol cISEa

(@]

2|Page

IBM PC keyboard was widely criticized because of the placement of a
few keys
Zeliell Gany g 90 G gnly JSCo 4 olslEl cagz9 IBM PC JI zlis d>o)
= backslash key where most typists expect SHIFT key
SHIFT .z ks lgigadgn typists JI ekass OIS Backslash JI zlias
= placement of several special characters near the ENTER key
ENTER. gl o oyalb dholdl )=l (1o dodall b g0

Number pad layout
Byl d>g) Jadass
wrist and hand placement
exly Sl ao g0
filial)

1/2 inch square keys
1/4 inch spacing between keys

8kl (o aeladlYs inch
slight concave surface

Chablo yaiia g
matte finish to reduce glare finger slippage
oY 355 g e doxl) flas ot
40- to 125-gram force to activate
Jexiill 898 ol,& 125 4140
3 to 5 millimeters displacement
oA Aedle 5 I3
tactile and audible feedback important
e gouadlg duogalol) Jadll 593 duonl
certain keys should be larger (e.g. ENTER, SHIFT, CTRL)

219 CTRL 3 SHIFT 9: ENTER (s 88 155 O oy 83dme gusilas
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e some keys require state indicator, such as lowered position or light
indicator (e.g. CAPS LOCK)

s (lowered position ) g=isiall a8 sall Jis ( state indicator) el s Gl maliall (s
CAPS LOCK J\S (light indicator ) sl 5l

e keylabels should be large, meaningful, permanent
( permanent ) 4<ilas ( meaningful ) ¢ e 353,08 (Key labels ) zUdall dpend ¢ 4S5 o oy

¢ some "home" keys may have additional features, such as deeper cavity
or small raised dot, to help user locate their fingers properly (caution
- no standard for this)
4o 5 yab yaaddats 5f ((deeper cavity ) acl < gat Jie dlia) <) jae 5558 " home " giilie (ian
(Asall odgd Hlma a5V — 40l mia JS dailial a5 (8 a3l 3ac b ((small raised dot)

« Function keys giliall ciili

e users must either remember each key's function, identify them from
the screen's display, or use a template over the keys in order to
identify them properly.

sl (screen’s display ) 2Ll (i e (e agale o paill 5 ~lide JSAika 5 SN Lef (peddivaall e
(properly) msa JS4 Lale o il Jal 0« (a template over key) zlaall (e Il alasiul

e .canreduce number of keystrokes and errors
( number of keystrokes and errors) sWaa¥) g ziliall Gl jua 3o (e I o) oS

¢ meaning of each key can change with each application
( with each application) Gk JS g s Of (S #lide JS Jixa

e placement on keyboard can affect efficient use
CJudll alaaiay) e jis o oSas ( Placement on keyboard) gl da 5l e il sill

e special-purpose displays often embed function keys in monitor bezel
0 ziliall (il s (embed ) Greal Gl (e KK S8 (a3 (Special-purpose) dals (al 2
(in monitor bezel ) 3 xa)

¢ lights next to keys used to indicate availability of the function, or
on/off status
on/off status .5l dida s 5355 ) 5 LES Leniiuall malial) Culag o) gual

e typically simply labeled F1, F2, etc, though some may also have
meaningful labels, such as CUT, COPY, etc.
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5 ha I3 et el Ll (5% 38 L O 00 o2 M) (e &5 F2 5 F1 (labeled ) dpans Al s3le
&) 5 COPY ) CUT Jis ( meaningful labels )

e frequent movement between keyboard home position and mouse or
function keys can be disruptive to use
S Aae e 585 O (S uiiliall il i 55 (home position) guilie da sl (s Sie dS ja
(can be disruptive to use) alasiuy)

e alternative is to use closer keys (e.g. ALT or CTRL) and one letter to
indicate special function

< 5 CTRL sl: ALT JUiall Juss e ( closer keys ) «dl zilia alaainy s (Alternative) Jal
Aala dih g ) s jLadd aal

* Cursor movement keys

e up, down, left, right
e some keyboards also provide diagonals
( diagonals) il o glad Lead] ji g3 zeilaall C‘Jﬂ U

e Dbestlayout is natural positions
( Best layout is natural positions) 4usulall a8l sall g ladads Juail

e inverted-T positioning allows users to place their middle three fingers

in a way that reduces hand and finger movement
45 lay ddass siall LD pealial pa s (eadivall mansi ( Inverted-T positioning) & sfiall 5 J) &8 5e
¥l Al S e IS

e cross arrangement better for novices than linear or box
better for novice) Gsxiall 5 Llaall (ja Gaivisall aills Judl (Cross arrangement) gl cu 53
than linear or box )
e typically include typamatic (auto-repeat) feature
5 (Auto repeat / SGlill Ll sl) typamatic J Jedisale

e important for form-fillin and direct manipulation
( direct manipulation ) &bwll Jeladll s (Important for form-fill) z3seill eJal aga

e other movements may be performed with other keys, such as TAB,

ENTER, HOME, etc.
. & HOME 5 ENTER : TAP Jis s Al e aa s AT S a6l sl (S
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* Keyboard and keypads for small devices

e Wireless or foldable keyboards
sl ali Sasly zilie da ol
e Virtual keyboards
a) A=) ilhe ddye
e C(loth keyboards

40l iilie da 4l
e Soft keys
s il
e Pens and touchscreens
el LS 5 208

* Pointing Devices

Pointing devices are applicable in six types of interaction tasks:
: Jeliill alge el il 44 i) Applicable (bl AL ¢ oS5 il 5 jeal

1. Select: _Liay)
a) user chooses from a set of items.
raliall (e de gana (e JlA 23l
b) used for traditional menu selection, identification of a file in a
directory, or marking of a part in an automobile design.
marking of ) ©ldle a5 4l (in a directory) Jus & Cale saas s i) Aldl) LEaY aadiad
automobile sl & (apart
2. Position: zasal
a) user chooses a point in a one-, two-, three-, or higher-dimensional
space
(higher-dimensional space) sl dalue i T 2306 §f Gl ol a5 & Al aaioall iy
b) used to create a drawing, to place a new window, or to drag a block of
text in a figure.
Jsill & paill (e ((to drag a block) ALS caad 5l saaa 53380 aua of sy o LY aadiins
(in a figure)
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3. Orient: 425

a) user chooses a direction in a two-, three-, or higher-dimensional
space.
el dalise Ao 512300 ol (i) 8 olai) aadiiiaal) iy
b) direction may simply rotate a symbol on the screen, indicate a
direction of motion for a space ship, or control the operation of a
robot arm.
A8 allola) iy dslall e (may simply rotate a symbol) Al el s o iy 58 o3V
(arobot arm) < s, gl,0 dedi e 3 k) 5l (for a space ship) 4alus oS 5l

4. Path: _twal
a) user rapidly performs a series of position and orient operations.
(position and orient operations) 4z sill s daxaia sall Clilaall (e Alidis o s IS (52753 a2l
b) may be realized as a curving line in a drawing program, the
instructions for a cloth cutting machine, or the route on a map.
(a cloth (iledl) gl jlead iladail) g v yll el 3 8 (s a curving line) (sisie bas saaty of (Sa
(the route in a map) 4a: a0l e &kl i (cutting machine

5. Quantify: yaaidsesl
b) user specifies a numeric value.
Agad ) daff prdisall sany
c) usually a one-dimensional selection of integer or real values to set
parameters, such as the page number in a document, the velocity of a
ship, or the amplitude of a sound.
44 a8 5l (a one-dimensional selection of integer) zusssa 232 (e 2al 5 223 il sale
(the velocity of a S yall de ju i it S daiiall 48 ) Jie (to set parameters) dabas (el
(or the amplitude of a sound) < sall s s (ship
6. Text: gail
a) user enters, moves, and edits text in a two-dimensional space. The
Al A0 Al A paill a5 38 jall s Jsaally il o g8y
b) pointing device indicates the location of an insertion, deletion, or
change.
(the location of an sl sl <adadl sf =1 5091 #8 50 ) ey (Pointing device) sl Slea
insertion, deletion, or change)
c) more elaborate tasks, such as centering; margin setting; font sizes;
highlighting, such as boldface or underscore; and page layout.
( margin uivl sell 3lac) s (centering) Ja sl Jie ( More elaborate tasks) Juadi i alea
il Lall i (boldface) 34l a5 alS highlights J)s b shall slaal s (setting
(page layout) 4siwall laads 5 (underscore)
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Direct control devices
(easy to learn and use,
but hand may obscure display)

* |ightpen
* Touchscreen

* Stylus

Indirect control devices
(take time to learn)

* Mouse

*  Trackball

+ Joystick

* Trackpoint

* Touchpad

* Graphics tablet

MNon-standard devices and strategies
(for special purposes)

Multitouch tablets and displays
Bimanual input
Eye-trackers

Sensors

3D trackers

DataGloves

Boom Chameleon
Haptic feedback

Foot controls

Tangible user interfaces
Digital paper

Criteria for success

Speed and accuracy
Efficacy for task
Learning time

Cost and reliability
Size and weight

ool 8a 8 o Al Aals (e K1y aladiul g oSaill des — (Direct control devices) bl 2Saill 3 jeal o

:(but hand may obscure display)
(Light-pen) & gall Bl v
(Touchscreen) usalll 425 v/
(Stylus) s v

raleill U g 5 yaies — (Indirect control devices) e pall 2Saill 3 jeal o

ala Jal Y — (Non-standard devices and strategies) <l 5l g duld juall 5 a2
(Multitouch tablets and displays) oselll Jaais <LELE g 1 i
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Trackball >
Joystick >
TrackPoint >
Touchpad »
Graphics tablet »

-

(bimanual input) Gl Jaay!
(Eye-trackers) (pal) Cilaic
(Sensors) < jladiuwy!

(3D trackers) Slasy) 4505 Cldaia
(DataGloves) <l < jld

LR
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Boom Chameleon

(Haptic feedback) 4l Jadll 353
(Foot controls) pll <ileSas
(Tangible user interfaces) 4w salall aaaiull igal g
(Digital paper) 4 )l 43 )4l
:(Criteria for success) Zladl julas <

(Speed and accuracy) 481l s 4= i
(Efficacy for task) 4egell 4dled
(Learning time) aladll =

(Cost and reliability) 4 g sall 5 A3l
(Size and weight) &5l 5 aasll

NENENENEN

Y

YO Y v

« Direct-control pointing devices _dluall aSaill il 5 jal

« lightpen (Asal a8
e enabled users to point to a spot on a screen and to perform a select,
position, or other task

91,k 1Yy (to point to a spot in a screen) daladl e dxad 5)LaY (o ¢yoduiuell (nSa3
Sy dage 9l Ao ge
e itallows direct control by pointing to a spot on the display

(by pointing to a spot on the (o,a)l e dxiy J) aslll Jd oo &bl @Sl zraws gs!
display)

e incorporates a button for the user to press when the cursor is resting
on the desired spot on the screen

dai ) e Wis _50)l 0955 boise Jassall ausviwad) (Incorporates a button) L) e Joiée
.4&ladl Je(when the cursor is resting on the desired spot) g wg& 0]l

e lightpen has three disadvantages:
1. users' hands obscured part of the screen.
2. users had to remove their hands from the keyboard.
3. and users had to pick up the lightpen.
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(Three disadvantages) wge & 4 §guall lall

Asladl e s3> (obscured) camss redstiundl gl .1
Tl d>g) (pe ol A egde yrodsuinall .2
B9l @l (to pick up) bladl (pedsiwall e 3

¢ Touchscreen («alll LiLd

e allows direct control touches on the screen using a finger.
o) Al ALY e lall Sl bl mans
e early designs were rightly criticized for causing fatigue, hand-
obscuring-the-screen, hand-off-keyboard, imprecise pointing, and the
eventual smudging of the display.
(for causing fatigue «=ill ot (were rightly criticized) guaa S5 il il 3 Kl avdliadll
(hand-off @idlldssle Ja4alices (hand-obscuring the screen) 5L s ali (1
(the eventual ==l (e Al i o881 5 (imprecise pointing) @8> ne 865 (keyboard
(smudging of the display
o lift-off strategy enables users to point at a single pixel
)y JuSy 8 adadil cppeadiidl (S48 (Lift-off strategy) ad ) 4l yiu)
e the users touch the surface
(the users touch the surface) ghad) & gy aeaiivial)
e then see a cursor that they can drag around on the display
(drag around on the display) 4Ll ela ) 3 il (e agiSar (g3 jdigalg pal
e when the users are satisfied with the position, they lift their fingers off
the display to activate
Liiill o jell A8 agaslial () s2d 3 agilé (position) g sall ae o) Ala & Greddiadl )5S Lerie
( they lift their fingers off the display to activate)
e can produce varied displays to suit the task
(to suit the task) degall ulid (varied displays) Ae si (s e @il o) (Sa
e are fabricated integrally with display surfaces
zbuY) U= je s (fabricated integrally) JalSie JS5 asila o <3

Tablet PCs and Mobile Devices:

Natural to point on the LCD surface LCJ zbw e (Natural to point) el canh
Stylus a8 e
Keep context in view o2l G abadl e Llaal)
Pick up & put down stylus A8 yall dlad) 5 Lalal)
Gestures and handwriting recognition Al had e (o il g lelagy)
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« Indirect pointing devices o dla yill yalill 3 ¢l

*  mouse
o the hand rests in a comfortable position, buttons on the mouse are
easily pressed, even long motions can be rapid, and positioning can be
precise
(S« (long motions) 4L shll S jall s al geus Guslall e )Y baia 5 7 je g 50 Al A
(precise) G ¢S Of (S @) gal) daai s, by s 5% )
« trackball
o usually implemented as a rotating ball 1 to 6 inches in diameter that
moves a cursor
el a3 Al phadll 8 (1 6 ) 1 (as a rotating ball) A 9353 SS ladsi o3y 3ile
* joystick
o are appealing for tracking purposes
(re appealing for tracking purposes) gl ol Y 4l ()5S
* graphics tablet
o atouch-sensitive surface separate from the screen

(A touch-sensitive surface separate from the screen) 2Ll (e Gabaal) ualll lase Joad
* touchpad

o built-in near the keyboard offers the convenience and precision of a
touchscreen while keeping the user's hand off the display surface
(convenience and precision 4Ll 48 54al )l 58 5 (g3l miiliall da ol (0 0 8L (Built-in) e
(the user’s hand off the La_all mhaw ey aadidll 3y By (s 4 (of & touchscreen

display surface)

« Comparison of pointing devices &l 3 j¢a) ¢ 43 8al)

* Human-factors variables 4 <&l Jolgall &l paio
Speed of motion for short and long AL shll 53 jualll il 48 jall de o
distances
Accuracy of positioning ) sall 2ani 43y
Error rates Wadll aes
Learning time alaill &4
User satisfaction pdiual
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+ Other variables &, olpiio

cost alk)
durability At
space requirements dalioe lillatia
weight B3R
left- versus right-hand use el ) Jilia (gl )
likelihood to cause repetitive-strain DSl slea¥l dlial s o)) Jlaial
injury

compatibility with other systems & AY) i) ae ) 5l

* Some results
— direct pointing devices faster, but less accurate
A8 J8 4S5 ¢ ol alud) il 5 el
— graphics tablets are appealing when user can remain with device for
long periods without switching to keyboard
Jhead) e i o)) padinall Sy Lexie (Graphics tablets are appealing) 4wda i1 4 o ) &1 51Y)
( without switching to keyboard) zstial 4a 5t ) Jsadll ¢ 2 4L gl &l yidl
— mouse is faster than isometric joystick
isometric joystick o g sl 3l
— for tasks that mix typing and pointing, cursor keys a faster and are
preferred by users to a mouse
(e Alinde () S5 gyl disall miilda (mix typing and pointing) sl s de bkl & jai ) aleal) oY
3ol peadiial) (a8
— muscular strain is low for cursor keys
L sall ilial dmddia o sS85 Muscular strain

* Fitts' Law

— Index of difficulty = log2 (2D / W)

— Time to point = C1 + C2 (index of difficulty)

— C1 and C2 and constants that depend on the device

— Index of difficulty is log2 (2*8/1) = log2(16) = 4 bits

— A three-component equation was thus more suited for the high-
precision pointing task:

— Time for precision pointing = C1 + C2 (index of difficulty) + C3 log2
(C4/W)
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Novel devices 3 o ¢l

Foot controls il el
Eye-tracking Ol it
Multiple-degrees-of-freedom devices 3 yall s 3eal) (e Baaatia Cila o
DataGlove I (P
Haptic feedback asalll Jadl) 2 g0
Bimanual input Ol YA
Ubiquitous computing and tangible JS (8 A galall 5 A gl padinsall Cileal
user interfaces O
Handheld devices AL J gane Hlea
Smart pens A Y|
Table top touch screens Jsaall Jeb ual cilils
Game controllers pSail) 4l

Speech and auditory interfaces 4smawdl d4Uadl) cilgal sl

Speech recognition still does not match the fantasy of science fiction:
A e alall Jual) ) gadl gildas pie J) 30 Y oyl

o demands of user's working memory

o background noise problematic

PREGNON| Jae 3 SI3 llag

w!S:. -“~].“ o .

o variations in user speech performance impacts effectiveness

Adlady i ardiiall Gildad glal & CladEay)

o most useful in specific applications, such as to benefit handicapped

users

Olaall Cpaadiisall ading o) Jie dipe il dsails <Y
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Opportunities Obstacles to speech recognition

* When users have vision * |ncreased cognitive load compared
impairments to pointing
* When the speaker’s hands are busy * |[nterference from noisy

* When mobility is required LI

* Unstable recognition across
changing users, environments, and
time

* When the speaker's eyes are
occupied

* When harsh or cramped conditions

preclude use of a keyboard Obstacles to speech output

Technologies * Slow pace of speech output when

B e AT e et compared to visual displays

; o = Ephemeral nature of speach
¢ Discrete-word recognition

. . * Difficulty in scanning/searchin
* Continuous-speech recognition Y £ g

* ‘oice information systems
= Speech generation

:(Opportunities) ga il e
(vision impairments) 43,0l A& el Grediiuadl ol S L -
Aga coatdl gy & lave -
zsthe S (mobility) Jill Lxie -
(When the speaker's eyes are occupied) <aaial geef Jads Laxie -
da gl alaasid (When harsh or cramped conditions preclude) szl g Asildll Cag lall andt Lo -
i
(Technologies) <liiill e
.(Speech store and forward) a2y —tbs pie -
(Discrete word recognition) dlaiall 4l yoi -
el Cllaall s
A geall Sl gleall dalasi -
.(speech generation) &bl Jis -
:(Obstacles to speech recognition) <ibdll Js b aill 3 Sildall
el & e 8 el Jrendll 85 -
.(Interference from noisy environments) &aball cilaudl e Jaxdl -
gl g il andniedl yas e (Unstable recognition) Jfise je pi&i -
:(Obstacles to speech output) <lbdll Sla Aa B Sliall o
A padl G gyl o 8 Ladie diladll s Al a3l Ao pdas -
(Ephemeral nature of speech) &bl J15j4e judasda -
scanning/searching J) & Lgall -
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* Discrete word recognition

» recognize individual words spoken by a specific person; can work
with 90- to 98-percent reliability for 20 to 200 word vocabularies

120 J4dl sl (56 98 % ) 90 e Jarti O (S (me i L aaay il Ao il i€l e i el
(word vocabularies) <laial) (e 46200

» Speaker-dependent training, in which the user repeats the full
vocabulary once or twice

8 e ALalS il yhall ) )<y aadiiidll Euas (Speaker-dependent training) < ill o sacady odaaial)
(the user repeats the full vocabulary once or twice) s sl

» Speaker-independent systems are beginning to be reliable enough for
certain commercial applications

LS 48 Loy 48 58 50 () S 402y o (Speaker-independent systems) diivall Giasiall dalaif
Al 4 lal) cilapdaill

» been successful in enabling bedridden, paralyzed, or otherwise
disabled people

sl (paralyzed) JLilu ¢biadl s (in enabling bedridden) Gl il oo b (S b Caaas
(or otherwise disabled people) <l ca3a e (il palaly)

» also useful in applications with at least one of the following

conditions:
A o5 ) e JBY) e aad g ae a8 30k L

» speaker's hands are occupied
A e () 585 Gfianial) (gl
* mobility is required
A stk ¢ 4S5 Jasil
» speaker's eyes are occupied
U gadia 0 5S5 Gfaniall cpe
* harsh or cramped conditions preclude use of keyboard

sl a5l sl 8 Al y sl Cag L) st
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» voice-controlled editor versus keyboard editor

* lower task-completion rate
DVl daga Jara alidil
* lower error rate
ehAY) Jara alads)
» use can disrupt problem solving
Al da (disrupt) J8m o oS alainy)

« Continuous-speech recognition _aiwall Giadl) &

e Not generally available:
e S8y jisie e

 difficulty in recognizing boundaries between spoken words
28 shiall LIy 3 g2l 3l i graal
* normal speech patterns blur boundaries
2 gaal) Guaad alad) Clad) Jalail
* many potentially useful applications if perfected
Ll o3 o) 3 (55 (O Jatime il (g 2302

« Speech store and forward 8l 5 Glhbil) i

e Voice mail users can
* receive messages

Jilu )l Jsial
* replay messages
il 1 Ol ) sale !
* reply to caller
Jaaiadl e 2l

» forward messages to other users, delete messages
il ada g AT eadiiiial Jils y Sl )
» archive messages
BEIEA Pt

« Systems are low cost and reliable. 485iga 5 4lSil) diadiia ¢ o< 4alaiy)
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« Voice information systems 4 gall cila glaal) dakif

= Stored speech commonly used to provide information about tourist
sites, government services, after-hours messages for organizations

el ay Jils 5 e Sl cilarall 5 dalund) 18 sall Jsa il slaa b il Bale axiiod ladll (545

il
= Low cost

." . T AAXSS
= Voice prompts

i gaa yal

* Deep and complex menus frustrating

Uaine 33nall 5 Aipenl) 2 il
= Slow pace of voice output, ephemeral nature of speech, scanning and
searching problems
anill g 5 geall penall JSLia s «citadll 153 e s Amsala s o guall s jia b w38l ooy
= Voice mail
sl 2,
= Handheld voice recorders
A..ﬂ\_: :\J}AA.AM Q}\AS\ O s
* Audio books
4 g IS
» [nstructional systems
Gardeil) dalaiy)

« Speech generation Gbal Ja

e Michaelis and Wiggins (1982) suggest that speech generation is
"frequently preferable" under these circumstances:

sda Jh " Jumd¥) (el e S 3 "Oadll is o (Michaelis and Wiggins 1982) ¢ sl

:k_'q}‘)ﬂ\
* The message is simple.
g (55 AL
* The message is short.
5 e (5 1L
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* The message will not be referred to later.

GaY iy U ALl Alla) 3 o
* The message deals with events in time.

il ) 8 CulanY) ae Jabasii Al )
* The message requires an immediate response.

5 yilae Alaid Al I Al

The visual channels of communication are overloaded.
Jaaaiil "\‘;&JQQJSSJL@M@)A\Q\,E\

* The environment is too brightly lit, too poorly lit, subject to
severe vibration, or otherwise unsuitable for transmission of
visual information.

Apulia e (A0 Al e ol 20 )50y iy han (e S eliina g 1o o JS Belinn () S5 Al
Ayl e glaall Jiil

* The user must be free to move around.

«ﬂ);ﬂ\‘;ﬁﬁew\ OsS o) ana
* The user is subjected to high G forces or anoxia

Ol et gl ddle G sl padiusdl (i ey

 Audio tones, audiolization, and music

¢ Sound feedback can be important:
Aald OS5 O Sy 4 gaall Jadll 250 )
* to confirm actions
Gl ja ) oSl
» offer warning
3 a e
» for visually-impaired users
b s (pflaall (perdiivuall
* music used to provide mood context, e.g. in games
el il i e )l o 5 28505 s sl
* can provide unique opportunities for user, e.g. with simulating

various musical instruments
Al al) s gall YY) BSae e ) s o aaiinsall B3y 58 a8 85 o) Sy
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« Displays - Small and Large 8zl 5o suall (a9 2l

e The display has become the primary source of feedback to the user from the

computer

18| Page

2 A gasall) (pa pdicall Jadl) 8 ga )l i ) jiaal) ual g ad)

o The display has many important features, including:

1 Al g cdagall Ol aall (o el 433l (i sall

Physical dimensions (usually the diagonal dimension and
depth)
Gand) 5 gkl adl () 55 Lasale — Al 5l slasy)
Resolution (the number of pixels available)
_CL“;A\ JeSall aac 4aal)
Number of available colors, color correctness
Ol daa s cdaliall o) g1 2o
Luminance, contrast, and glare
g sl ol 3 1Y)
Power consumption
AUl g

Refresh rates (sufficient to allow animation and video)
5al) 5 CplinaniD o Laall 28 Euaaiil) Y ana

= Cost
ala<il)
= Reliability
5l
o Usage characteristics distinguish displays:
029! el plusaedl jaslas
= Portability
Jeall 2043
= Privacy
Ly gl
= Saliency
Lisaa|
= Ubiquity
OSe S Bosasa
= Simultaneity
el il

IT 201,CH8,BY HEYAM



« Display technology ua ) 4t

* Monochrome displays
— are adequate, and are attractive because of their lower cost
el (alaa) Al 5 4818 (4S5
* RGB shadow-mask displays
— small dots of red, green, and blue phosphors packed closely
555 0 i 3 W1 5ema¥1y e ¥ il (05 pnm Bl

» Raster-scan cathode-ray tube (CRT)

— electron beam sweeping out lines of dots to form letters
Coyall Sl Ll Ja shad - A a3 g 5SIY) g Lol

— refresh rates 30 to 70 per second
Al S 370 W 30 (e sl Jone
* Liquid-crystal displays (LCDs)
— voltage changes influence the polarization of tiny capsules of liquid
crystals
AL L1 (s pptm Y S (pa LY e i3 sl a3
— flicker-free
e sl e Adlla
— size of the capsules limits the resolution
48 (e 2y A gl aas
* Plasma panel
— rows of horizontal wires are slightly separated from vertical wires by
small glass-enclosed capsules of neon-based gases
L) (a8 pia daala 5 Y g€ 8 (0 A0 sand) DY (0 L e Leliad o 28 DY) (40 b gia
Al
Ol e
* Light-emitting diodes (LEDs)
— certain diodes emit light when a voltage is applied
el Bakt b ladie ¢ gaia Candi Alama 480 Glalona
— arrays of these small diodes can be assembled to display characters
oA o el Lemaat (K s piiall 400 Cllacal) 538 o sin
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* Electronicink JoASIY sl
— Paper like resolution
d8a) Jiads
— Tiny capsules with negatively and positively charged particles
Lalaal 5 Lls 40 gadial) Cllagsall (103 i Y guaS
* Braille displays !y ooye
— Pins provide output for the blind
O iSall #) Al 8
« Large displays 2l (59,41
— Informational wall displays
el s g e
— Interactive wall displays
el s e
— Multiple desktop displays
0 s (e

* Heads-up and helmet mounted displays
— A heads-up display can, for instance, project information on a partially
silvered widescreen of an airplane or car
3 bal) 5l 5 yiall (e e IS Apmd Ay g e g g el il shaer JUal) Jasns e il
— A helmet/head mounted display (HMD) moves the image with the
user
p2300all a3 ) guall & sy A helmet/head mounted display (HMD)
— 3D images
3d s

Mobile device displays J&ill jlgall oa e

* Currently mobile devices used for brief tasks, except for game playing
CladVL Call) ae Lo 8 o sall algall Aaniioe Lila A& 5 5¢aY)
* Optimize for repetitive tasks
» Custom designs to take advantage of every pixel
JusSs S (e 8353 ) Custom designs (&nkic) sz
» DataLens allows compact overviews
daedall dalall ilaally ~ewy DataLens
*  Web browsing difficult
* Okay for linear reading, but making comparisons can be difficult
Apraa (585 O LSy il jlaal) o)l oS5 4dasli e ) il Okay
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Animation, image, and video i) y Jsal) o 48 aiall a g

» Accelerated graphics hardware
dojludall e g ) 5 el
* More information shared and downloaded on the web
sl e Lelieaty ST S i il slae
* Scanning of images and OCR
OCR .J!s ,s=ll Scanning
» Digital video
8 s
* CD-ROMs and DVDs
* Compression and decompression through MPEG
MPEGJIA (3 Jaraall A1 ) g Jarusal)
* Computer-based video conferencing
RPN ‘_Ac Baaizall gauall ¢l yatiga
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