IT-201
(Human Computer Interaction)

Chapter 05 — Direct Manipulation and Virtual Environments

:(Introduction) 4eia

shaad) asdicial) cilgal g aa ddai jal) Aulady) el

.(Mastery of the interface) 4e) sl (e (&4l

.(Competence in performing tasks) aleell ¢l 3 5ol

and in assimilating ) &l & el Glagivl 5 (the system originally) L) aail) ala 8 4 seu
.(advanced features

.(to retain mastery over time) (<l e &Y ksl (Confidence in the capacity) 34l 8 A4l
.(Enjoyment in using the system) aUaill aladin) 8 atadll

.(the system off to novices) usxisall Jeidill 2Uss (Eagerness to show) Jlebs) e a all

Desire to explore more powerful aspects of the ) alaill 858 JSY) il sall CaliSinl 8 4 )
.(system

:(Examples of Direct-Manipulation Systems) 4 5 ydlial) cilaladl) o AL

word ) gagaill allaag (display editors) saall s, (vs) diis (Command line) sl s¥) Jhw
:(processors

Dbl (5 me e IS B (training times with display editors) sl (s e ae il &l s

.(are much less than line editors)

.(in generally more flexible and powerful) 38545 30 I aa S 5hul) 5 e

:(The advances of WYSIWYG word processors) u= saill oallas (e ilessil)

.(Display a full page of text) g=ill Ll dxbia = 2 -1

Ailedl) debdall oy Laxie jedass 3 (Display of the document in the form) JS&ll 8 situdl (= e -2
.(that it will appear when the final printing is done)

.(Show curser action) Jésall S )a (a e -3

daplall 5 Lily 3 daal 6l Jilu sl (Control curser motion through) Y& (e jdisell 48 s oSaill -4
.(physically obvious and intuitively natural means) 4wl

.(Use of labeled icon for actions) <lel sl ddiaall <l @Y aladin) -5

.(Display the results of an action immediately) il JS5 o) 2 &l (2 e -6

.(Provide rapid response and display) g oaye 53y ybds -7

.(Offer easily reversible actions) & ses JS AnSall Do) ja¥) s -8

:(Technologies that derive from the word processor) uagaill gllaa (pa baaiual) i)

.(Integration) g2l

.(Desktop publication software) «iSall mh p&i duna p
.(Slide-presentation software) sl zil i dana 3
.(Hypermedia environments) 4&iall Jilu oIl il
.(Improved macro facilities) &iusall 5 SWl (38 50

(a
(b
(c
(d
(e
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.(spell checker and thesaurus) < jall (a8 5 SSY) G821 (F
.(Grammar checkers) 4 s~ill ) @l aalé (g

:(and its descendants) Yl j2aia g The VisiCalc spreadsheet
in watching the program ) gelill i <l juxie 33aLa (S (delighted) Ol VisiCale Al (ooddinss -
.(across the screen) 433l e (propagate changes
a better model ) @l sll Juadl 73503 8 53 (spatial representations) Sl cadialll ¢Vl ey 4 -
.(of reality
Oy e il (successful spatial data-management systems) daalill & Hla¥) cllll 5 ylal dakail -
:(choosing appropriate) a5l
bl Emy v
.(Graphical representations) asew )l <l v/
.(Natural and comprehensible data layout) 4« se&all 5 papdall clilad) cillasads v/
:(Video games) suil) cilali
:(Computer-aided design) «slal) 3.8 ey azasail)
.(use direct manipulation) bl Jaladll 223505 (CAD) e sulal) Bac by aaanatll -
.(Manipulate the object of interest) 4alaall (S aa Jaladll -
.(Generate alternatives easily) dsew Jlu 2l -
.(Explain the impact) =l SV 7548 -
.(Problem solving by analogy to the real-world) adall Allall ae Guilaill 505k e L da -
:(Office automation) ¥ Jadall cisa
.(was a pioneer with sophisticated formatting) _skiall (Guiill aa 823 ) <5l Xerox Star -
Apple Lisa system -
.(Rapid and continuous graphical interaction) 3_aiwall g day yuall ila g ) Jelss -
.(MS is a descendant) 4Dbs A Cd gy Sila jsay -

:(Discussion of direct manipulation) i) Jalail) 4d8lia

:(Problems with direct manipulation) bl Jataill aa JSUial)

can be ) Jaa 3 e (5585 of iS4l (Spatial or visual representations) 4 el sl 4l cadialll -1
.(spread out

ol (Ses (High-level flowcharts and database-schema) s siwall dle bl 5308 lalada s 33 i sldll -2
.(can become confusing) 4% x zual

design may force valuable information off of ) 4Ll (4 & s A1) (e dagll Cilasleall jiad S8 apaliaill -3
.(the screen

.(the graphical representation) 4w sl GO alad (perdiuall Je ay -4

.(may be misleading) Alas (585 8 iyl Jiall -5

.(may be faster) g sl 585 3 (Typing commands with keyboard) zliall da sl ae el ¥ dcli -6
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:(Principles of direct manipulation) sdtall Jaladll sl

of the objects and ) <lsl oY) ikl dsas A& (Continuous representations) 5 _aiuall <Ol
.(with meaningful visual) size 53 48 3 &l =il ae (actions of interest

e Y «(or presses of labeled buttons) dduad) 5, W) GudSa i (Physical actions) &k il cile) )
.(instead of complex syntax) s3izall Jasll uS 53

wlils Je i A (Rapid, incremental, and reversible actions) awSall 5 duag 53l  day jud) cile) )
.(are visible immediately) _ilw JS& 43 e (585 (whose effects on the objects of interest) 4alal)

:(Interface-building Tools) g1 sl sl < g3)

-1

-2

-3

:(Visual Thinking and Icons) <UisaNlg A all Sl
S e JsY) daall saa ) ki (the visual nature of computers) <l i suaSl) (e 435 jal) daglall -
.(of hackers)
.(representing a concept) as¢is Jies symbol sl picture sl image oo 3ke A LAN) -
:(Icon-specific guidelines) dimall Ui si¥) Slgn 5 -
.(in a familiar manner) 4éslle 45 ). & (Represent the object or action) ¢! a¥) sl A<l Jisi -1
.(Limit the number of different icons) 4iisall i &) &8 ) yass -2
.(Make icons stand out from the background) 48lall (je 5,8 QL&Y Jas -3
.(Consider three-dimensional icons) sla¥) 453 b @) & lall -4
is visible ) 83ase aall Gl Y e 4 e 05S5 Of 0 (Ensure a selected icon) sasall & @) laca -5
.(from unselected icons
.(Design the movement animation Olaasil) 48 ja araai -6
e—\M—\
.(Add detailed information) dlais ila slae 4zl -7
t0 ) s el ) Sl S (LisY (Explore combinations of icons) ddasl sie il sl CaliSiul -8
.(create new objects or actions

:(4D Interfaces) ¥ 456 clgal g

bl Jis (have strong utility in some contexts) <l (azy 4 4y @ Zadia Lol "Pure” 3D Interfaces e
dgs (585 38 (more constrained interaction) saiall COlelll o Sl (VA (any 4 il aranal
.(to simplify interactions) <elidll sl (may actually be preferable) il
can ) sl Allall e dca s jiall 35l (e Julil b aeluy of 4lSaly <a8) Yl e Juadl <“Enhanced” Interfaces e
providing ) )y <y o) ¥ L 68 JAd Jus Je ¢ (help reduce the limitations of the real-world
.(simultaneous views
:(Features for effective 3D) Jlxill ¥l 4500 &l jaa @
Use occlusion, shadows, perspective, and ) Jisy Al 3D sy ) shaiall g Sl g JusY) aladsinl -1
.(other 3D techniques carefully
for ) pealen Oad¥ (pexdinall (Minimize the number of navigation steps) Jaiill &l sha se Jl&5 -2
.(users to accomplish their tasks
.(Keep text readable) 3¢)_all L& Laill c&) -3
Avoid unnecessary visual ) 45 sl 4 jall ClulSai¥) 5 il iy il 5 el guall ciind -4
.(clutter, distraction, contrast shifts, and reflections
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.(Simplify user movement) a3l &S ja Japuii -5

.(Prevent errors) sl xin -6

.(Simplify object movement) Sl &S ja oy -7

gl S el Sl ~Leull (Organize groups of items ) 4d sias JSba (8 paliall (10 Cle gane wbaii -8
.(to allow rapid visual search)

.(to support spatial recall) el elediul) acal 44 o Gile gane el (o Gpeadinall S5 -9

:(Guidelines for inclusion of enhanced 3D features) 8 Jjzall 3D ) & jraa (pail Clga gl o

50 users can ) 3_xSl) 5 ) sall 3aalia (ppeadiuall aukaivy Cussy (Provide overviews) dwle Gladl jé s -1
.(see the big picture

.Allow teleoperation -2

see into ) LSl = A g JAbs saalia periiuall apkaivn Sy (Offer X-ray vision) x 4=l 45y 2 e -3
.(or beyond objects

.(Provide history keeping) &l laés 8¢ -4

.(Permit rich user actions on objects) (AN e dall aadiuall Gle) ab ~lendl -5

.(enable remote collaboration) 2 ce ostadll (S8 -6

Jralaill HLid) aeadival maws 5 (Over explanatory text) 4ssa gl (a saily LSl Gueadivdl clacl -7
.(on demand) <l xic

.(Offer tools to select for details on demand) Gstall 5 Aadlall g SR i ga¥) 2 e -8

.(to rapidly filter out unneeded items) 4,5 srdl sualiall day juall ddaill A80als Ol jlusdinal 285 -9

.(Support semantic zooming and movement) ¥l 4 jall g il aea -10

Enable landmarks to show themselves even at a ) 4dlus e Ja agudil jleda¥ alleall (pSai-11
.(distance

.(Allow multiple coordinated views) s23a%all Cilawiill (a s #leud) 12

are ) JSAL 3 a5 ) jadi I G <8 ) aalidl Jiadl (develop novel 3D icons) sxaall 3D <l gyl 6kt -13
.(more recognizable and memorable

:Teleoperation

cilin) 8 aSal) dallea g Apadidd) c i gaasl) & (direct manipulation) 4lelaall 43265 :Two “parents” o
JSadxal)
2 8 OS5 (Al Jadall e
in the architecture of remote ) 3 (& <linll waigh azaaill & (Complicated factors) saiaall Jalsall o
:(environments
:(Time delays) <85l ,3b (a
.(transmission delays) Jw ¥ & bl -1
.(operation delays) Jsdill & AUl -2
.(Incomplete feedback) JaiSe il Jadll 3, (b
.(Feedback from multiple sources) 33323 5 ybas (e J=dll 3 (c
.(Unanticipated interferences) 428 sia yall &3axill (d
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:(Virtual and augmented Reality) Jjxallg (ol 538Y) a3) ol)

(breaks the physical limitations of space) !4l 4 il 338l JusS3 (Virtual Reality) () 5231 a8 gl
.(to act as though they were somewhere else) AT (8a 8 153l ot LS Jaadly (ppaddiiciall rranidi g
an overly of additional ) ALY sUaill slad aa Addal) allall jed3 (Augmented Reality) Jjrall &8 5l
.(overlay
that surrounds ) <k kuaal) il allal) e cilaglea (Situational awareness shows) 20BN = ol s¢b
.(by tracking your movements in a computer model) JiszaSll zigai & lils a5 £Lk (you
:(Augmented Reality is an important variant) algd) Js2l) ga Jjaall 28i g1l
with an overlay of additional ) ¥ Jelill slae aa Adal) allall saalie (e (peddival (Say -

.(interaction
depend on the ) culwll zlaai¥l e adiad (Successful virtual environments) 4aalil) 4yl g8y el
:(smooth integration of

.(Visual Display) =!_8Y) = 21l (a

.(Head-position sensing) w1 g ses Jlaiiind! (b

.(Hand-position sensing) 2l g s Hladin¥l (c

.(force feedback) J=ill 32,54 (d

.(Sound input and output) ©sall zl Al R (e

.(Other sensations) 3 pulal  (f

.(Cooperative and competitive virtual reality) (8Uill y S glaill ol @Y &850 (g

End of Chapter 05
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