IT-201 (Human Computer Interaction)
Chapter 05
Direct Manipulation and Virtual Environments

* Positive feelings associated with good user interfaces:
saall axituall cilgal s A yall Aplagy) el
» Mastery of the interface
agal sl o)
= Competence in performing tasks
algall ol 3 5ol
= Ease in learning the system originally and in assimilating advanced features
Lastiall Ol Jpaall calagind (A 5 Sal allail) alas 8 4) g
= Confidence in the capacity to retain mastery over time
3 (e ST YL Lliay) e 5 a8 8 480
* Enjoyment in using the system
AUail) Al asiuly aias
= Eagerness to show the system off to novices
Ofisall allail) el e a a
= Desire to explore more powerful aspects of the system
Akaill s 8 ST il s CaliSiia) i A
Examples of
Direct-Manipulation Systems
8 pdial) Adlaal) aladiicd) Aalaiy ALia)
Command line vs. display editors and word processors
o saill lallaa s Gyl Gase Jilia el Y1) sl
* Training times with display editors are much less than line editors
DB (e e S J8 (i pall G sme ge il a4
« Line editors are generally more flexible and powerful s 58l s 455 3 I aa sl (S () jaall bad

Display a full page of text = saill (0 AklS Andia e
Display of the document in the form that it will appear when the final printing is done o<=_=
L) AeLdall (e olgii¥) e jedage o3 23 sl 8 atiall
3. Show cursor action sisall 48 ja lela)
4. Control cursor motion through physically obvious and intuitively natural means
daanla 5 L daal g Jila s DA (e R85 AS e 2Sa0))
5. Use of labeled icon for actions <! a3 ddiaall ¢l @)1 aladiul
6. Display of the results of an action immediately 15 Jexl) 2 G e
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7. Provide rapid response and display 4z s dlaiv) s oa e b5
8. Offer easily reversible actions 4 s lguSe g Cile) ja Yl aas
Examples of
Direct-Manipulation Systems: WYSIWYG word processing
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Aligning Temporal Data by Sentinel Events:
Discovering Patterns in Electronic Health Records
Toeowsi Wang, Catherine Planant, Alex Quinn, Remn Stanchak, Den Shoeilermas
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NOTVATION

Technologies that derive from the word processor:ua saill zdlaa (pa baaiwal) il
A. Integration g2l

Desktop publication software «iSall phace & daa 5

Slide-presentation software. ga_all 7 1 due

Hypermedia environments. 4l il ol il

Improved macro facilities. 5_ shall 5 SWll 331 5

Spell checker and thesaurus <3l gl (s sald 5 ¢ ey (3820
G. Grammar checkers s s>l (38aall

The VisiCalc spreadsheet and its descendants 4a gig ity J g3

mmo oW

= VisiCalc users delighted in watching the program propagate changes across the screen.

PRI e Q‘)Nuaﬂ\ ‘).3.\.'1} GADJJ\ '&AAL&A,! o)z U:\AJA:\MAM
= |nsome cases, spatial representations provide a better model of reality
28151 =3 s bl AplSall Ol i 58 Vsl oy
Successful spatial data-management systems depend on choosing appropriate:
ealiall JUEA) o daiag ralil) Auilal) clild) 5 )3 alai:
v Icons &b 5!
v' Graphical representations e ss )l <l
v" Natural and comprehensible data layouts 4« seie 5 4k UL cillaglass
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Nintendo Wii, Sony PlayStation, and Microsoft XboxwS s (s} < g ySala g | i (630 (P gmn (59, 50

Field of action is visual and compelling gita 5 2 2 Jas Olaw

Commands are physical actions whose results are immediately shown on the screen
ALl o 16 el et gledll cile] a) o el Y

No syntax to remember _S3Y dlea ol

Most games continuously display a score bl e e JSi QlalY) aliza (e

Direct manipulation in SimSity (s & bl cae Ul

Second Life virtual world (sl 8% allall 8 430l slal)

Spore ¢ s

Myst well received s Al Cue

.DOOM and Quake controversial Jaall 3 yiall JHIV 3 5 & sall

Computer-aided design (CAD) use direct manipulation sacluay asaaill aladiuly il cae Sl
Sisaasl)

Manipulate the object of interest alaials gl sall g Jalail

Generate alternatives easily 4 sg Jiladl 2 3

Explain the impact Ll & i

Problem solving by analogy to the real-world &éall allalls Leulisy 215N Ja

Xerox Star was a pioneer with sophisticated formatting _ skiall Gaill 1805 Sl (5505
Apple Lisa System Ja 134 aUas

Rapid and continuous graphical interaction & _saiuwall 5 day yusll dle i) Cila g I

Microsoft Windows is a descendant s s < g5 Sila

Direct-Manipulation interfaces are being used in a wide range of applications,

e.g. management dashboard for a retail store
A Aa 1500 Jie ccalphaill e Ao g daila 85 piliall Aallaal) aladiin) Cilgal 5 a2
) = e §) 2o e Se

ol an aday At )l
]
jj

3|Page By Huda AlBasheer




#fActive

Excutive Summary

85,875
15,051

Total Members:
Total Collections:

Wish List Stats

Most Popular Widget:
Orange Large Bag
Total: 863

Collection Stats

Most Popular Widget:
Orange Mandy
Total: 2249

v | by Month

Sep. ————\  March

Roneamber Jarnry tarch
Pebniry

| Details |

Top 10 Products by Collection v

Chart by: | Collection v Uil =

Members /Store Clicks by State v

24000

Site Stats
Top Stores: - |

20000 2 ‘
F 16000
? 12000 g 00
2000 fasit” L 20
4000 - 100 .
- o

1. Store NorthWest o

New York, NY N Store NorthWest Store East Store West

Store North Store South

0 40 80 120 160 200 240 280

2. Store North i] Stores per State

Discussion of Direct Manipulation ksl el A8

Problems with direct manipulation

Spatial or visual representations can be too spread out ba i o (Saal) (e 45 all ) dlSal) i)
High-level flowcharts and database-schema can become confusing

ASH e i) 32018 Jaladia 5 (5 sinall dagd ) Aplpust¥) llabaddl) e () (S

Designs may force valuable information off of the screen 4iLal (e z 5 A1l dasdll Sl slaall joat 38 assliall
Users must learn the graphical representations e swll COliail) (pardivall ales o sy

The visual representation may be misleading Jlias (sSs 38 (5 el Jiail)

Typing commands with the keyboard may be faster g sl ¢ sS5 38 ziiliall da 5l aa sl Y1 4US

Principles of Direct Manipulation 5_slmal) dallaal) (sl

1.

Continuous representations of the objects and actions of interest with meaningful visual
metaphors. & e <13 Ay yuay <l jlxial g 32380 Cile) 2l 5 QLAY Jiad ) i

Physical actions or presses of labeled buttons, instead of complex syntax.

8aaa Alaa ol (e Jau 1Y) e dasdal) o dualdl culel Al

Rapid, incremental, reversible actions whose effects on the objects of interest are visible

immediately.
3 pdilae 4y (3585 AN il e Lal 31 uSe syl Fiall dag pudl Sile) Y

Interface-Building Tools <iga) o) sl &) g

Visual Thinking and lcons sl 5 (s ) Sl
* The visual nature of computers can challenge the first generation of hackers
DSt (e W) daa) (santi ol i gaeSl) 5 3¢y A jea) daplal
* Aniconisanimage, picture, or symbol representing a concept

pseie Jiai ) gually 5e )l
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Represent the object or action in a familiar manner 4 slle 48 ylay <l a1 5 LUK Jis

Limit the number of different icons 4alisall j sa )l 5 a22ll (4a 2all

Make icons stand out from the background 4lall fe 355 ) se )l Jza

Consider three-dimensional icons =lxs¥) 4l b @) I il

Ensure a selected icon is visible from unselected icons s il eyl (3o W je 23aa 3y lea
Design the movement animation 4S8 )aiall a su )l araias

Add detailed information Jeadilly s slaall 48l

Explore combinations of icons to create new objects or actions
Slelpa) ol Baas S LLIY ) sasll (e e sana LIS

“Pure” 3D interfaces have strong utility in some contexts, e.g., medical, product design. In
other situations, more constrained interaction may actually be preferable to simplify
interactions. <YWl (mey 8 geiiall aranai s calall Jio 4 58l i) iany 8 4 58 dadie Lyl (g2 o
e @l Lol Aladal) Aida o 65 38 0l el e ST

“Enhanced” interfaces, better than reality, can help reduce the limitations of the real-world,
e.g., providing simultaneous views. 58 (e 3l 3 aclud () (S @8 5l (e a3 ) Jaal) Clalal sl
Adel el il cilgal s 5 Jie Lidall lall

Avatars in multiplayer 3-D worlds saasiall sas¥) 4530 Al e 8 4 Je )l ) sucal)

First person games uaad Jsl el

Use occlusion, shadows, perspective, and other 3D techniques carefully.
a5 A g0 3 Gl ) shaiall  JOUall 5 JUEY) alasia]

Minimize the number of navigation steps for users to accomplish their tasks.
Keep text readable.ss!_ill jaill BlEay) g dalall dlgall Slady Gperdioall Jailll el gadll sae i) o8
Avoid unnecessary visual clutter, distraction, contrast shifts, and reflections.
il 5 el Y saig eled) s Led as 3 Y Ay eadl) ia il Cain

Simplify user movement. axaicall 48 ja oy

Prevent errors. slaal) aie

Simplify object movement (&l A4S s Jagas

Organize groups of items in aligned structures to allow rapid visual search.
4 il ay pall Gl ~landl 3 jlaiall JSQA%;)AM\QAQ&WM

Enable users to construct visual groups

A0 yal) Ale ganall el (e peddiiall (=S40
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1. Provide overviews so users can see the big picture 45, (peadivall (Ko dun dale Slaal 418
Allow teleoperation (s »lill ~laul|

Offer X-ray vision so users can see into or beyond objects. saaline (peadiuall i 53 4l 42iY)
S 7 sy Ja

Provide history keeping gmtll Jaés 5 53

Permit rich user actions on objects axaiwall GUGEKIL die el jal

Enable remote collaboration sl ¢ sbill (S

Give users control over explanatory text and let users select for details on demand.
gﬁdhywbaﬁm¢H¥}dchwﬂdyﬁim&mh}gjyﬁuah;cEﬁQMH&Mﬁlmﬂch

8. Offer tools to select, mark, and measure. (Lall s ciladlall g paaill <l a1 i g

woN

N o vk

1. Implement dynamic queries to rapidly filter out unneeded items.
e e yall e pualiall dpdiaide ju 4Saaliny Gl s,

2. Support semantic zooming and movement LxS3ll a3l 5 Jasil) aca

3. Enable landmarks to show themselves even at a distance e ia agudil el alleall ¢S
Adliwal)

4. Allow multiple coordinated viewssaaxie dauia lai cilea sl #landl

5. Develop novel 3D icons to represent concepts that are more recognizable and memorable
335 S el Jiil 53 5 A 255 ok

Two “parents”: ¢pall gl G i)

1. direct manipulation in personal computers and process control in complex environments
Baie iy A aSall dlae 5 Lpaddl) 55l 5 jead (8 aluad) e DU

2. Physical operation is remotexsall lxdll (il

* Time delays <&l uals

= transmission delays Jw ¥ sl

= operation delays 4]l ,als
— Incomplete feedback AlaiSa ye J2é 35
—  Feedback from multiple sources 3232 jalias (je 43321
— Unanticipated interferences 4a8sill je <Al
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Virtual and Augmented Reality (<) 58Y) Jjaal) g 23) 5l

Virtual reality breaks the physical limitations of space and allow users to act as though they
were somewhere else sl LS s paill (raadiuell #lawd) g coliadll Loalall 2 gall HuSy ol 8V &8 )
Al )5S

Augmented reality shows the real world with an overlay of additional overlay

Aflia) S) 55 S 5 pa uiall allall £8) 5300 ) jeda

Situational awareness shows information about the real world that surrounds you by
tracking your movements in a computer model

el 3 g 8 ey Lal Al S ja ity e Japmy (531 sl allall g e sbea lelal g lia sV o )
Augmented reality is an important variant  aee e a8l 5330 )

Enables users to see the real world with an overlay of additional interaction

Al Jeldll S ae Adal) alladl 4y ) (e Gaeddiusall (Sl

Successful virtual environments depend on the smooth integration of:

Cra adaad) Jalsil) | do aates daalil) dul yidYy) i)

Q: List the technologies on which successful virtual environments depend?

N o Uk wN e

Impact of this technology in our everyday lives
Aa sl Lila 3 Lia ) i) o3 il

Visual Display &= u=ae

Head position sensing wsl_lb & jlaiind) S s

Hand-position sensing 2L & jadinl) S 5

Force feedback J=dll 253,35 &

Sound input and output < gall z1 Al g Jial

Other sensations Al &l jlediul

Cooperative and competitive virtual reality
il g o slatll aal YY) &30 )
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Chapter 5 Questions and Answers

1. Define direct manipulation. Give four benefits of direct manipulation over command line interfaces.
Also list four problems of direct manipulation.

Definition: Interface design with visual representation of the world of action, immediate visibility of

the objects and actions of interest; rapid, reversible, incremental actions; and replacement of typed

commands by a pointing action on the object of interest. Dragging a file to a trash can is an example.
Analogical reasoning is tapped.

Benefits over commands:
1.  Control/display compatibility

2. Less syntax reduces error rates
3. Errors are more preventable
4.  Faster learning and higher retention
5. Encourages exploration
Problems:
6. Increased system resources, possibly

7. Some actions may be cumbersome

8.  Macro techniques are often weak

9.  History and other tracing may be difficult

10. Visually impaired users may have more difficulty

What are the three principles of direct manipulation?

Continuous representations of the objects and actions of interest with meaningful visual metaphors
Physical actions or presses of labeled buttons, instead of complex syntax.
Rapid, incremental, reversible actions whose effects on the objects of interest are visible
immediately.

2. What are the guidelines for effective use of icons?

Represent the object or action in a familiar and recognizable manner.

Limit the number of different icons.

Make the icon stand out from its background.

Carefully consider three-dimensional icons; they are eye-catching but also can be distracting.

Ensure that a single selected icon is clearly visible when surrounded by unselected icons.

Make each icon distinctive from every other icon.

Ensure the harmoniousness of each icon as a member of a family of icons.

Design the movement animation: when dragging an icon, the user might move the whole icon, just a

frame, possibly a grayed-out or transparent version, or a black box.

®  Add detailed information, such as shading to show the size of a file (larger shadow indicates larger

file), thickness to show the breadth of a directory folder (thicker means more files inside), color to

show the age of a document (older might be yellower or grayer), or animation to show
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Compare command language interfaces to direct manipulation interfaces with
respect to compactness, speed of performance and learnability?

Compactness: command lines take up less screen real estate

Speed of performance: one could argue negligible in today’s modern computers, however, some display

refreshes of maps, etc. do take some delay due to internet broadband capacity (i.e. download time)

Learnability: Direct manipulation clearly the winner here, as it maps to a visual paradigm, e.g. the airline

map displays in the previous question.

Name two ways you could update the above interface to support the principles of
direct manipulation. Draw a sketch of your redesign.

v
v
v

<\

Larger buttons to match ‘finger’ interaction device

Drag and drop medication names from a pop-up list

Touch calendar dates on a pop-up, full-month calendar rather than pull-down calendar menu
options

Keyboard pop-up to enter your name

More consistent field size and length (see examples in Chapter 6 regarding Form Fill-in).

Also, make overall interface more modern (this one appears in a style guide matching Windows
XP or 2000)

Chapter Five Multiple Choice Questions

1. Which of the following is not a characteristic of direct manipulation interfaces?

2. Augmented reality is

a. Visibility of the objects and actions of interest.

b. Menu selection and form fill-in.

c. Rapid, reversible, incremental actions.

d. Replacement of typed commands by a pointing action on the object of interest.

a. The same thing as virtual reality

A type of dashboard displaying a large volume of information at one time.

An innovation in which users see the real world with an overlay of additional information.
The use of haptic interaction skills to manipulate objects and convert the physical form to a
digital form.

oo o

3. Drawbacks of direct manipulation include all of the following except

4. Remote environments are complicated by

a. Designs may consume valuable screen space.

b. Users must learn the meanings of visual representations.
c. Visual representation may be misleading

d. The gulf of execution is increased

a. The gulf of execution, the gulf of evaluation, and time delays.
b. Time delays, incomplete feedback, and unanticipated interferences.
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c. Supervisory control, lack of multiple coordinated views, and time delays
d. Lack of precision, supervisory control, time delays, and gulf of execution.

5. All of the following are good guidelines for use of icons except

a. Represent the object or action in a familiar and recognizable manner.

b. Carefully consider three-dimensional icons; they are eye-catching but also can be distracting.
c. Limit the number of different icons.

d. Make the icon blend in with its background.

6. Successful virtual environments will depend on smooth integration of what technologies?

a. Visual display

b. Head-position and hand position sensing
c. Force feedback and haptics

d. All of the above

7. The advantages of WYSIWYG word processors include all of the following except

a. Users see a partial page of text.

b. The document is seen as it will appear when printed.
c. Cursor action is visible and cursor motion is natural.
d. Immediate display of the results of an action

8. Relative flow dragging allows a user to

a. Move through a video by dragging an object of interest along its visual trajectory.

b. See alarge volume of information at one time and to directly manipulate it

c. Beinanimmersive environment that blocks out the world.

d. Avoid complex commands that the might be needed only during a once-a-year emergency.

9. A successful direct-manipulation interface must present

a. A complex series of user choices.

b. An appropriate representation or model of reality.

c. The option for users to enter a long string of commands.
d. Mixed metaphors so that users don’t become bored.

10. Which of the following is not a beneficial attribute of well-designed systems that use direct
manipulation?

a. Novices can learn basic functionality quickly

b. Experts can work rapidly to carry out a wide range of tasks

c. Knowledgeable intermittent users can retain operational concepts.
d. User actions are permanent and cannot easily be undone

11. is the name for the condition that exists when a remotely controlled device
transmits its current position, but does it so slowly that it does not indicate its exact current
position.

a. Incomplete feedback
b. Transmission delay
c. Insufficient feedback
d. Feedback delay
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12. One solution to the problems of the architecture of remote environments is

a0 oo

13. For virtual environments to be successful, displays must
a.
b.
C.
d.

Discourage the use of remote environments for critical tasks.

Make explicit the network delays and breakdowns as part of the system.

Add animation that allows users to see what happens if they move their input device.
Better user training

Approach real time in presenting images to the users.
Use low resolution when objects are not moving

Be head-mounted

Be boom-mounted

14. Allowing surgeons to look at a patient while they see an overlay of an x-ray is an example of

o oo

d.

Virtual reality
Visual Display
Augmented Reality
Force Feedback

15. Users have a strong sense of causality when

a
b.
c
d

Interface objects and actions are complex.

Users can select actions rapidly by pointing or gesturing.
Display feedback is delayed.

Inputs produce random results
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