IT-201
(Human Computer Interaction)

Chapter 08 — Interaction Devices

:(Keyboard Layouts) zesilial) 4a gl cidaiadls

:QWERTY k:his o
1870 Christopher Latham Sholes -
key ) Yl Ui G 5 LS 0 cpeadiivad) a1 ila ) e (S5 gy ua SlSue areai -
J36 OS (jamming
ama¥) s g clilas 33 3 Ul 5 acliia ) jSie JS Aeadisall dga 55l b 2l puay -
:Dvorak kubii e
.1920 -
.(magnitude) LY Cua (0 JY) e aaly el el s i cliloe e Jly -
the dedicated efforts of some ) awesiall (azd daradall o geall (e ae I o Al cilS Al gl das -

.(devotees
el LY paaiie ye readica) alaza (Sl ¢J gaill aiial Lalal) LU (e aal 5 8 sand a3 a0y -
:ABCD style o

.(in alphabetical order) as¥) casi 5l & Cona s Bpaa ) Cog ) e i 0 26 -
eiliall il Jel laasaw Non-typists -
:(Additional keyboard issues) 4LaY) piiliall da ol <l aal @

;i) Gy i 9o s (was widely criticized) gl 5 JSdy A QlaESI Ciga s IBM PC ) milde da gl -
SHIFT zUa Ll 28 53 typists ) alea S Backslash 4l e o
ENTER e (30 o jalh Aaldll 8 A (e el pasa o

.(Number pad layout) s8_¥! as Jl lsass -

.(wrist and hand placement) gl s ) pasa -

{(Keys) el o
1/2 inch square keys -
cadl g aeldllineh Y4 -
.(Slight concave surface) —uih jia xhull -
.(to reduce glare finger slippage) gaa¥ 3Y 3 z8 5 (0 21l (Matte finish) ibe culadi -
.(force to activate) Jeéill 548 ol )¢ 125 I 40
.(displacement) z s34 siedle 5 I 3
[(Tactile and audible feedback important) 4c sesall 5 i galall Jadll 3535 paal -
&5 CTRL 5 SHIFT 5 ENTER :Jie S 0585 o cong 800na iilia -
534 i (lowered position) =il a8 sall Jis ¢(state indicator) sdbsall s callaii miliall any -
.CAPS LOCK & (light indicator) & szl
.(permanent) 4«ila 5 (meaningful) s jxe I35 S (Key labels) zltall dpand (585 o) g -
e 8 ya b yaa 4L i (deeper cavity) el ciusad Jie didlial ) jae 0S5 8 "home" puiilie pany -
(Raall o3l jlma x50 Y — 40E) psia JS5 dalial jua g (B aodduall sac bl (small raised dot)
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:(Function Keys) ziliall Ciiig
alasinl i ¢(screen’s display) 23lill e (e agdle oyl 5 #lide JS dik g S35 L) (peadivaall e cany -1
(properly) mssa JS& de il dal (0 (@ temiplate over key) giliall (o &
.(number of keystrokes and errors) staa¥) 5 mildall il jm sxe e J Of (Sar -2
.(with each application) Gk JS ae sy o (S Zlide JS e -3
Jladll alaaia¥) e i of oS (Placement on keyboard) ziléd) 4s 5l e Cada il -4
G2 ey b milid) sy (embed) Cpecal Gla¥) e S A = e (Special-purpose) dala =l 2l -5
.(in monitor bezel)
.on/off status sl iy 58 5L Leadiual) i) Cuilay ol sl -6
5 e I3 ilyansi Ll Liagl (0553 38 Lpuany ) e a2 W e &5 F2 5 F1 (labeled) dxes il s 3le -7
& 5 COPY sl CUT Jie ¢(meaningful labels)
can be ) e\:il.»‘}(\ kf 3;.&:)4 O S C_ﬁ\éd\ J\LJ ji 'é)w\j home positon C._uh.n AAjl O 3y Sia :\S); -8
.(disruptive to use
sl G5 «CTRL sl ALT :J%al) daw e (closer keys) <l ziilia ala3iuY s (Alternative) diadl -9
Aaala dih s )3 L
:(Cursor movement keys) sésall 4 o miilia o
.up, down, left, right (a
.(diagonals) Jusdl Jasha Lad i 5 miiliall )l ans (b
.(Best layout is natural positions) 4kl a8l sall sa s Jadl  (c
I 48yl Ao siall A3 agabial a1 persiudll zausi (Inverted-T positioning) & stia) 3 a8se (d
a5 Al AS e
better for novice than ) Gsxiall 5 Ll (e Cpivisall dualls Jumdl (Cross arrangement) abli i i (e
.(linear or box
3w (Auto repeat / Sl ) sill) typamatic ) Jedisale  (f
.(direct manipulation) bl Jal=dll y (Important for form-fill) z3 sl eJal aea (g
& HOME 5 ENTER 5 TAP i «s Al millia ae s a1 S ja ol al (&a (B
15_sall 3 3¢ Keyboard and keypads e

.(Wireless or foldable keyboards) (hll 4L i LKLY rilia da 5l
.(Virtual keyboards) 4 e miilia 4a )

.(Cloth keyboards) 4l e 4a 51

.(Soft keys) 455 zilia

.(Pens and touchscreens) el il 5 22

:(Pointing Devices) ki) 3 5¢al

:de i) alga ¢ 158l A 3 (Applicable) Gabaill AL ¢ g i) 8 g

:(Select) _ksay)
raliall e de gana (ja U a2t (3
marking of ) e xa s 5f «(in a directory) dals 8 Cale wass s i) A@) JURY adi (b
.automobile axai & (a part
:(Position) g sall
.(higher-dimensional space) sl dalua e 5 23306 i o) i sty (8 A sadived) Jlisy (a

-1

-2
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ina) dsall & Gaill (1 (to drag a block) A8 casad i s 338U aua sl cam ) L&Y a2 (b
.(figure
:(Orient) 425 -3
Al dalise eb 4330 51 0l 8 olad) axdiindl sy (a
A8 alloladl ady ilal) e (may simply rotate a symbol) Al el s o o8 38 5l (b
.(a robot arm) Csis 5 deaii e 3 laadl 5l (for a space ship) 4alue S 5l
:(Path) Jbwdl -4
position and orient ) 4 sill 5 damaa sall Clleall o Aidis g s JSS (535 a235al) (a
.(operations
a) okl alad Sleatd Cladaill 5 o )l zali 3 L3 (as @ curving line) (sinie LS Giah of (Sar (b
.(the route in a map) 4k Al e Gkl i (cloth cutting machine
:(Quantify) Sl 30a3 -5
A ) daf aadiiaall 2ay (a
4ids a8 i (a one-dimensional selection of integer) zussa 332 (40 2al 5 2 Jidl sle (b
the velocity of ) < yall 4e ju o caiivue 8 daiiall 28 ) Jie ¢(to set parameters) Jabae (il
.(or the amplitude of a sound) < sall (52« i ¢(a ship
(Text) o=l -6
Sl A dalie 8 Gaill g i A )y Jsaall sl o sty (a
the location of an ) wsll sf Caaall §f #1 2¥) &8 5a ) iy (Pointing device) &l s (b
.(insertion, deletion, or change
margin ) Uil sell Jac) 5 (centering) L i) Jis ¢(More elaborate tasks) duaii S ales  (c
il lall i (boldface) 3541 a5 ,alS highlights J s L shall alasl s (setting
.(page layout) 4siall lulads 5 (underscore)

caall a5 38 (5 jAl Aals (e (S aladiull g sl e — (Direct control devices) bl 2Satll 5 jea)
:(but hand may obscure display)
(Light-pen) s sall 8l v/
(Touchscreen) psalll LiLs v
(Stylus) pd e v/
alaill U 5 (3 jaiu — (Indirect control devices) il ) aSaill 3 jeal
5l
Trackball
Joystick
TrackPoint
Touchpad
Graphics tablet
dala al 2Y — (Non-standard devices and strategies) sl i) s dauld 5l 3 jeay)
(Multitouch tablets and displays) selll sasia cilili 5 &1 5l
(bimanual input) cpull JAaY)
(Eye-trackers) ¢l Cilisaia
(Sensors) <l jladiny)
(3D trackers) alx¥) 45300 Cilsia
(DataGloves) <lilbull & jla

VVVYVYYYVYYVY

<

D NN NI NN
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Boom Chameleon

(Haptic feedback) Asalll J=dll 253
(Foot controls) sl ilaSas
(Tangible user interfaces) 4w salall aaiiuall Cilgal
(Digital paper) 4 il 43, 4l
:(Criteria for success) g\l julaa

(Speed and accuracy) 43l 5 dc yudl
(Efficacy for task) deeall 4ullad
(Learning time) alxill &

(Cost and reliability) 4 i sall 5 dalil)
(Size and weight) 05l s aaal)

SR N NEN

YV VYV VY

:(Direct-control pointing devices) sdlsal) aSaill &l § jeal

:(LightPen) sl L&l o

sl gase sl L ¢13Y 5 (to point to a spot in a screen) ALl e dadd 3 LAY e Cpeadivall (pSa -
A daga

.(by pointing to a spot on the display) ua sl e dxi ) il 38 e paluall Sailly mai L) -

e g pall Zadd) e afie jhgall (68 Ladie Jasaall aadtill (Incorporates a button) L) e Jaidy -
Al e (when the cursor is resting on the desired spot)

:(Three disadvantages) wse <4l Jsall ol -
AALE e ¢ > (Obscured) waad (peddiuall gul -1
i) da gl e gl A1) agale Cpeadiall -2
s al A8 (to pick up) LA (peadiual Je -3

:(Touchscreen) (walll il

¥ il AL e bl Kot il ey -

o «(for causing fatigue) <=l ca (were rightly criticized) gusa S5 sl Al 3 Sl asdbiadl) -
«(hand-off keyboard) zilédl 4a dl = & 4ali (a5 ¢(hand-obscuring the screen) 4l s 4aals
the eventual smudging of the ) L=l (s Sl G sl 5 «(imprecise pointing) G e ilis
.(display

g JuSy 8 ddasl cpeadiual (K4S (Lift-off strategy) @il sl iul -

.(the users touch the surface) ghall () soaaly Gaeadival -

.(drag around on the display) 43 ela )l A all (e pagiSay o) Hdisa s pad -

Tastill yim jal) AU agatial () 5nd s aglh ¢(pOSition) aa sall e ) Ala 8 pesiiod) (5% Leie
.(they lift their fingers off the display to activate)

.(to suit the task) degall il (varied displays) 4e siie e b o) (S -

Y Ua e as (fabricated integrally) JalSie JSGy ddile oS5 -

:Tablet PCs and Mobile Devices o
.LCD ) zhws e (Natural to point) il oanla -
(Stylus) p8 e -
.(Keep context in view) uaall & Gld) e Llaall -
.(Pick up & put down stylus) aé ll aleal g Llal) -
.(Gestures and handwriting recognition) al aa e <o =il g Silelayl -
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:(Indirect pointing devices) sk il ki) 5 jgal

:(Mouse) 3_ial

O S (|ong motions) :ﬂg#\ Q\S‘);S\ PPN 6‘0)@.»3.7 u.njw\ ‘_Jr_ BB L:'u'a‘g (T poa ‘53 J...\.“ :‘A“)
(precise) @8 O5Ss O (Say @8l sall 2aaT g Lay e (55

:Trackball

sl das Sl pladll 8 @) 6 ) 1 (as a rotating ball) A s 5SS Ll o3 sale

:Joystick

.(are appealing for tracking purposes) aiill sl 2y 4laa )5S

:Graphics tablet

.(A touch-sensitive surface separate from the screen) 43U (e pabual) Gualll mdass Joad

:Touchpad

convenience and precision of a ) 3Ll 485 Aal )l 5 (s mildall A gl (e 8L (Built-in) g
the user’s hand off the display ) o=l mhaw 0o s aadiudll & Ay (s (S (touchscreen
.(surface

:(Comparison of pointing devices) &bl 3 gl ¢ 4 aal)

:(Human-factors variables) 4l Jal o) &l jaia @
AL shll 5 3 juadll Cliluall (Speed of motion) ASall de ju -1
.(accuracy of positioning) g8l sall x5 438y -2
(error rates) Laall ci¥aee -3
il cdy -4
.(user satisfaction) p2aiudl pa) -5
:(Other variables) s 3) <l sia o
aldll -1
(Durability) ) -2
(Space requirements) dalue cilllia -3
(Weight) oos) -4
sl il Jiae (5 puall 2l -5
(Likelihood to cause repetitive-strain injury) __Siall dea¥) dbal cuns o) Jlis) -6
s AY) Adail) s (Compatibility) Gl sl -7
:(Some results) @il (a2 o

A8 Ji) 4S5 ol alual sl 5 sl

Sl ae iy o padinall (S Laxie (Graphics tablets are appealing) dwila JiSH daa gu jl) &1 1Y)
.(without switching to keyboard) zsledl da 5l ) J gl (52 4L gla <l il

.isometric joystick (s g sl 5Ll

U8 (e dlinie (S5 gyl a5l milie ((mix typing and pointing) xSl 5 delbal) = 5 ) algall JaY
Sl readiidl

A 5all ilaal dimidia o 55 Muscular strain

Chapter 08 Faisal.Abdool Page 5 of 10

Slide 18

Slide 19

Slide 20



:(Novel devices) 33 3 jgal

.(Foot controls) sl claSas (1

.(Eye-tracking) cual & (2

.(Multi-degrees of freedom devices) sall 3 jea¥) (e 33l Gl 3 (3
.(DataGlove) bl & (4

.(Haptic feedback) 4xselll Jadll 350, (5

Bimanual input (6

.(Ubiquitous computing and tangible user interfaces) (S« JS (A & salall 5 4 gaall ardiidl Cleal s (7
.(Handheld devices) b Jseas Sl (8

.(Smart pens) &S 38Y1 (9

.(Table top touch screens) Jdsaall el (ud clLiLs (10

.(Game controllers) aS=ill 4l (11

:(Speech and auditory interfaces) Al 5 duladl) cilgal olf

not match the fantasy of ) (aldl Juddl jsail Gilaa & J\ 33 ¥ (Speech recognition) p3<)) o G aill o
:(science fiction
.(demands of user’s working memory) a3l Jae 3 SI3 Qllas (3
.(background noise problematic) S 48All msaa (b
Alaiy i3 axdid) Clad elal 3 clBAY) (c
.(to benefit handicapped users) Gfbaall Greddivall afivy of Jie e Ciliplas Ssxls KV (d

:(Opportunities) caJdll
.(vision impairments) 433l (& Glalaxd) readivall o) ¢S Ladie -
Alsrdia Qatall g 68 Ladie -
ke S (mobility) Jail) e -
.(When the speaker's eyes are occupied) casidl cpel Jadsi laxie -
da 4l aladin) (When harsh or cramped conditions preclude) asuall s uldll oy plal) aici laxie -
il
:(Technologies) <\iil) o
.(Speech store and forward) a2y clbd jaia -
(Discrete word recognition) Aladall 4all pass -
]l el yas -
Adipeal) o glaall Aadadl -
.(speech generation) 4baall Js -
:(Obstacles to speech recognition) il o Ciail) 8 cilial) o
el 45 i 8 ) pasill By -
.(Interference from noisy environments) &aball bl (0 Jaxll - -
L)) g i) g padiall Huad e (Unstable recognition) Jfiwe je ja& -
:(Obstacles to speech output) cbdll s A b clidall o
Al (g 2l ¢l Ladie Allaall s Al aofill dps eday -
.(Ephemeral nature of speech) alball JI5) de judaph -
.scanning/searching J) & & paall -
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(Discrete word recognition) 4ladall dalsl) a8
Y 20 3 &85l (e %98 ) 90 @e Janti O (St (i L aany Al L dl) LY e ol -
.(word vocabularies) < yiall (10 48 200
3l B ye AkalS lajiall ) Sy ardivual Cuss ¢(Speaker-dependent training) <ol () sady faaiall -
.(the user repeats the full vocabulary once or twice) &
ClElaill S 4 Lay 48 55 g (35831 A3 & (Speaker-independent systems) il cpfasiall daail -
Al 4 )il
o=laiY) i (paralyzed) JLilb gwbadl i (in enabling bedridden) Gl il o e (oSl & canns -
.(or otherwise disabled people) <lld <ada e bl
A da gl (e JBY) e aal s ge it 8 Bade Lad -
.(speaker's hands are occupied) 4 saie ()55 Gfiasiall sl -1
.(mobility is required) 4 slae 55 Jasill -2
(speaker's eyes are occupied) 4 swia (5585 fanidl el -3
ilad) A fl alassiil 8 (harsh or cramped conditions preclude) sl 5 dunlall oy ylall xie -4
:iliall da ) ) jae Qs (voice-controlled editor) Ssall oSaill ) jma -
.(lower task-completion rate) Jai¥! dage Jare aliail -1
ehdAW) Jama pladsl -2
Al U (disrupt) J8om of OSay alaaia¥l -

:(Continuous-speech recognition) saiwall qilbadll a8
Zel-“- IS Asle p -
difficulty in recognizing boundaries between ) 48 ghiall LSl G 3 gasll &l o) 4 4 seall (a3
.(spoken words
.(normal speech patterns blur boundaries) 2 saall (uaki dalall Cladl) Ll (b
(if perfected) L & 5l sxa 0)5S5 f Jaina clinlaill (e el (c
:(Speech store and forward) iy i jadia
Sl 4 gall Jila JPENECN
Jikll Jusi) (a
.(receive messages) Jilu 1l Jus )l 3ale) (b
.(replay messages) dwaiall e 2511 (c
i e g AT cpperdtiad ot Ja ) (d
.(archive messages) Jikw )}l 433 51 (e
.(Systems are low cost and reliable) 42 s ga 5 44l<il) ALaddia ¢ 585 daliiy)

:(Voice information systems) 4 gall <ila glaal) dalii)

amy Sl ) 5 Age sSall Glarsll s ¢(tourist sites) duabud) a8l sall s Glaslas il sale aadiud el (3383 -1
.(after-hours messages for organizations) <lekiall Cilelu

it

.(Voice prompts) &sisa slsl -3

.(Deep and complex menus frustrating) Aamsa saéxall y Adsaall 23l @l -4

ephemeral ) @ladll JI5) de ju daph s (Slow pace of voice output) < gall Sils i A 2ol oday -5
all 5 A gaall sl JSUEa 5 ¢(nature of speech

.(Voice mail) Gisall 2,0 -6

.(Handheld voice recorders) 2L 4 geaall & puall CBlaise -7

.(Audio books) 4 ga S -8

.(Instructional systems) dzadeill dakas¥) -9
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:(Speech generation) cladl) Ja
gkl sda a8 "Jd) Gla¥) e IS A" Cadll Jia of (1982) Michaelis and Wiggins 81 -

:(under these circumstances)

Al o sSALL -1

Bowal (S AN -2

.(The message will not be referred to later) =¥ <y ) Alu Il s b o) -3

.(The message deals with events in time) cauliall i Il & Claal) ae Jalai Aol -4

.(an immediate response) 3 il dilaiul Al )l i -5

The visual channels of communication are ) Jweaill (& 4da jia 5 oS5 Juai™l 43 jall <l gl -6
.(overloaded

=335 ¢(too poorly lit) 13 (o IS5 claa s (too brightly lit) Jas adie J<5 selian o K54l -7
el il slaal) Jail duilie ye (5 30 4ali (e sl ¢(subject to severe vibration) wad ) 5ia¥
.(otherwise unsuitable for transmission of visual information)

:Audio tones, audiolization, and music e
A S5 o)) (S (Sound feedback) 4 seall Jadll 250, -
.(to confirm actions) <lel a¥) asll -1
.(offer warning) =3 pa,e -2
.(for visually-impaired users) L_ra: fladll (perdivnadl -3
Y Ul Jis e «(mood context) ) el Gl sl ardiud Gassd) -4
with ) Aaiaall L pal) SV 3lSas aa 1Bl i o aadtiunall () 338 e i Of (S -5
.(simulating various musical instruments

1 8l) g 5 iuall — (Display) a9 2l

1A sasl) (e aadiceall Jadl) 353,00 i ) jaaall sl (The display) oaad) e
il (A5 dagall Dl jaall (e 2=l 4] (i Bl -
.(usually the diagonal dimension and depth) esll s s kil 3l (5% Le sale — a3l SaY1 (1
e Jusdl sae — (Resolution) 481 (2
O daa s dalidl ) Y1 2 (3
.(Luminance, contrast, and glare) @& sll5 ol 53,6Y1 (4
.(Power consumption) 4l lBleiul (5
-l 5 Glaasdl ~leudl (sufficient) 481S — (Refresh rates) cuasill @¥a=a (6
Alssll (7
.(Reliability) &8ssl (8

:(Usage characteristics distinguish displays) oasadl jual aladiud) pailbad o
.(Portability) Je=ll 4L (a3
(Privacy) dxapadll (b
[(Saliency) el (c
.(ubiquity) OSe JS A asase (d
.(Simultaneity) o<l 3 (e
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:(Display technology) & ad) 45

:Monochrome displays

IS (i) Cuus (attractive) 4035 (are adequate) 488 S5 -

:RGB shadow-mask displays

sl=s (small dots of red, green, and blue phosphors) G ¥ s sad¥ls sea¥l ) shudll (e 3 ypua Llii -
.(packed closely) ¢y JS

:Raster-scan cathode-ray tube (CRT)

Jsal (sweeping out lines of dots) Lladl L shaa = jla ~Ua3 (electron beam) s3SIV gladll -
.(to form letters) <5l

Al JS 370 ) 30 o (refresh rates) Cwasill Jaxa -

:Liquid-crystal displays (LCDs)

AL <l sl e 8 ppiea OV puS e i) e 5 (Voltage) ) s -

(flicker-free) sl e & -

.(size of the capsules limits the resolution) 483l (e 3ay A gl aan -

:Plasma panel

Al ) el (e B phea ks ) Y g€ S (e 403 seall DY) (e L Leliad o A88Y) DY) (10 Cagha -
Ol e

Light-emitting diodes (LEDs)

Agall 3kt o Latic 5 g Cund Aigma 48 clalaa -

8 gAY (el Leasaad (K b puiaall A Clalocall sds Caghia -

:(Electronic ink) (938N juadl

.(Paper like resolution) 43al) Jic 43 ,, -

Ll s Lol 40 il Clasaal) (40 3 ja OV S -
:(Braille displays) J: » uas

.(output for the blind) 0 #Sall ) JA) %5 Pins -

:(Large displays) 5 =Sl (a9l

.(Informational wall displays) «3e! Dl (e -
.(Interactive wall displays) Ael&i Jlaa (e -
.(Multiple desktop displays) 333 Jlas (e -

:Heads-up and helmet mounted displays

a partially ) s JSh dumd Ly o o g 5 piall Gl glae 1B Jiss e aakaivn A heads-up display -
3okl i 3 il o (silvered widescreen

35l a3 pall & jay A helmet/head mounted display (HMD) -

3D g -
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:(Mobile device displays) JWill jlga a5

WL el lae e (for brief tasks) 3s sal) aleall Laddive Lils A 3 62y o
.(Optimize for repetitive tasks) s__Siall algall (ppuni @

Jes S e 823 (Custom designs) dusliie) axlai @

.(allows compact overviews) el Adall Glsalll =ews Datalens e
e cull mhal e

Aoma (585 O LSl i) o) jal oSIg ddadldl ) il Okay

:(Animation, image, and video) sl g ¢ gl g AS jalial) a g )

.(Accelerated graphics hardware) dc jusiall Cila s )l 3 36l @

usl o Lty JSTAS it cilaglas @

.OCR Iy ,sall Scanning e

O DI

CD-ROMs and DVDs o

.MPEG J2& (1« (Compression and decompression) bzl 1 ) g laall o
.(Computer-based video conferencing) « sl e sadizall gadll &) jaige @

End of Chapter 08
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