Human Computer
Interaction

Chapter 03 - Interfaces of interactive
systems
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Upon completion of this lesson, students will be able to:
1. Recall the popular interaction models
2. Recall the contexts of interaction

3. Explain how interactive technologies provide usability
paradigms

4. Use interaction models for describing the intended
interaction between human and computer in the scope of
an interactive system.

Objectives
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1. Concepts
2. Interface through periods

3. Types of interactions

Content




Concepts * Interaction models

e Interfaces
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Interaction models

 What is the interaction model?
= Describe the representation of the process of interaction between human AND
and computer
e Research interaction models for what?

= Understanding what is going on in the interaction between the user and the
system

= |dentifying the sources and causes of difficulties in the interaction process
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Classification

« From the user’s side: Norman'’s execution-evaluation cycle

 From the interaction’s side: Abowd and Beale's interaction framework
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7.
Evaluate
the
outcome

6.
Interprete
the system
state

5. Perceive
the system
state

1. Form
the goal

Execution-evaluation cycle

2. Form
the
intention

3. Specify
the action

4. Execute
the action

e Problems are identified
as gulfs of execution
and evaluation

= Interaction cycle has two
major phases : execution
and evaluation

* 7 steps, each step
defines an action of the
user.

= 4 major stages:
intention, selection,
execution, evaluation
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4 stages of an interaction: user activities when performing a task

Mental activity

4. Evaluate the outcome
scheck the results of
executing the action
scompare it with the
expectations
*e.g. see if emacs

editor is on the display,

and verify that buffer
name is
"business.letter”

2. Selecting an action
sreview possible

actions and select most

appropriate

ssimilar to mapping
between task and
compute semantics
*e.g. "use the emacs
editor to create a file
business.letter”

1. Forming an intention: “What we
want to happen”

sinternal mental
characterization of a goal
*may comprise goals and sub-
goals (but rarely are they well
planned)

_ ssimilar to task semantics
Intention ee.g. "writing a business letter’

expectation

U

Evaluation

3. Executing the action:

carry out the action using
the computer

similar to mapping
between semantics and
computer syntax

e.g. type “emacs -nw
business.letter”

Perception

&

Physical activity
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How to use ?

« Some systems are harder to use this model than others

e Gulf of execution:

= user's formulation of actions # actions allowed by the system ?

e Gulf of evaluation:

= user's expectation of changed system state # actual presentation of this state ?
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Case study: making a business letter look better
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Gulf of Evaluation and Execution model

Pros

 Close to our understanding of user interaction

Users form action plans
Action plan is executed by computer

During the execution, the user observes the
results returned through the interface and
decides on the next actions

The Norman model is a useful means of
understanding interactions: simple, specific

Cons

* Only consider the
system from the user's
point of view, not
paying attention to
communicating with
the system through
Interaction
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Interaction framework
model

e Provides a more realistic
description of HCI

« 4 components, each
component has its own
language:
= Core
= Task
= |nput
= Qutput

(Core) S

(Input)

{Output)

U (Task)
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Example of interaction framework

* User — Input: (articulating a goal)
= How easy is it to translate a goal requirement into sl
the input language? Perormance
* Input — System: (Core) S

= Can all system stimuli be articulated by user

Presentation

language?
and DOM Object

System — Output (execution & evaluation)

= Can system output device provide a complete
view of system state?

Output — User (interpretation by user)

= |sinformation presented to user in a way that is
easy to interpret ?

(Input)

(Output)

Command line,
clicks, WIMP

Articulaton

U (Task)

Observation

CS8S, XSLT,
WINDOW, XHTML
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How to use this framework ?

Translated into actions at the interface
Translated into alterations of system state

Reflected in the output display
Interpreted by the user

* Interaction is achieved through both the
= Dialogue design
» Interface styles

 Execution and evaluation depends on
» Theinputlanguage (dialogue)
= The user's ease in manipulating the interface through the input device.
» Clear mapping from dialogue to task
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Norman'’s cycle vs. Abowd & Beale’s framework

Execution phase of cycle

Performance

192

Core (4) §

1. Establish the goal

2. Forming the intention

3. Specifying the action sequence
4. Executing the action

Articulation
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Norman'’s cycle vs. Abowd & Beale’s framework

Evaluation phase of cycle

S

Core

presentation

Input

[riter

—n
@

P

el

4. Executing the action

5. Perceiving the system
state

6. Interpreting the system
state

/. Evaluating the system
state w.r.t. goals and
intentions

Task (1,2)

observation
(5,6,7)




Interfaces

[

Human interface User interface
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Human Interface

« Exchange information and interaction between people and
systems
= Operational methodology
= Sequence of operations
* Information display method

« taking into account factors such as people, devices,
environment, society, community

Interaction/
Device(s)

community
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User interface

« ISO 9241-110:2006: A user interface is all components of an
interactive system (software or hardware) that provide information
and control to the user to complete specific tasks with the interactive
system.

Interactive system Human user

Interaction
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Main components of user interface system

* Input: keyboard, mouse, trackball, one's finger (for touch-sensitive
screens), and one's voice (for spoken instructions).

« Output: how computers transmit information to users by
= Display screen
= Voice

= Sound

* The use of senses: touch, smell has not really been implemented.
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Role of user interface

 User interface (Ul) is one of the most important components of any
computer system
= Ul allows the user to hear, see, and interact with the system.

= The functional design (application core) is often transparent to the user, the user
is in direct contact with the communication devices such as the monitor,
keyboard and mouse.



Command line, Menus, Question and response, Forms

Type of
interactions

Natural language

Direct manipulation / WIMP / point and click

Virtual reality
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Command line

« Expresses instructions directly to computer by using function keys, single
characters, abbreviations or whole word commands

- Advantages

= powerful, flexible, quick

- Disadvantages
» poor learn-ability, no cues, experts usually, inconsistent features, typing errors

 Exercise: cite out some examples of command line style
=  DOS or UNIX operating systems
» programming languages
» natural language interaction
= accelerated access in menu screens in window systems
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no excess functionality

cautious use of powerful destructive operations
= eg.DEL**

tailoring the language to suit different users

a unifying concept, model, or metaphor can be
useful

consistency in the ordering of keywords and
parameters

a hierarchical structure for a large number of
commands

consistent abbreviation strategies should be used

mnemonics should be meaningful

Guidelines for command lines

e CAWINDOWS\system32\cmd. exe

C:“Documents and Settings“Administrator>
C:Documents and Settings“Administrator>
C:“Documents and Settings“Administrator>dir
Uolume in drive C has no label.

Uolume Serial Mumber iz 7829-55C8

Directory of C:\Documents and Settings“Administrator

28.-85.-2018 H <DIR>

28852018 H <DIR> .

14872007 H <DIR> .gegl-A.8
37842018 H <DIR> ~gimp-2.6
07-84-201068 H 6 244 _recently—used.xbel
i4.-87-2009 H <DIR> -thumbnails
228728009 H <DIR> Bluetooth Software
917832018 H GB8 128 db.dat

34892018 H <DIR> Desktop

288728009 H <DIR> Favorites
h

A% 8% .-2018 H 16 873 hz_err_pid3848.log
0?7 .-86-201068 H <DIR> My Documents
B4.-87.-2007 H <DIR> Start Menu

3 Fileds> 1@ 445 hytes

18 Dirds> 1280 263 A72 bytes free

IC:\Documents and Settings“Administrator>
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Menu interaction style

* Menu selection is especially useful when users:

have little training
do not use the system frequently
are unfamiliar with the terminology of the system

need help in structuring their decision making process.
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Menus Design Issues

which kind to use

what to include in menus at all

« words to use (action or description)

* how to group items

choice of keyboard accelerators




LSNH "LD140 [o0ydS

uonoessiu| JeIndwoD) uewny

Semantic organization of menu

* Primary goal for menu designers: create a sensible,
comprehensible, memorable, and convenient semantic
organization relevant to the user's task:

» breakinto logical categories

» Hierarchical decomposition: every item belongs to
a single category

» Organization is done before considering the screen
display.

Choices for sequencing

Chronological ordering
Numeric ordering
Alphabetically sequence of terms
Groupings of related items (functional)
Most frequent items first

More important items first
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Guidelines for item presentation sequence

* by natural order, if any

« it small number of options (7 or less) order by:
= sequence of occurrence
= frequency of occurrence
= importance

* alphabetical order for long lists

e consistency in ordering

Y

Vietham Airlines i)

Flight Info Book Your Trip Before You Fly The Experience Frequent Flyer

Promotions
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Guidelines for linear menus

e The user should:

» be able to go back to previous screens
» be able to terminate or restart the sequence
» be presented with the choices in an order that matches their expectations

= have a feeling for where they are in the sequence.

? Request » Select flights » Review Itinerary » Payment » ConfirmationBaggage and QOptional
Service Charges
Click here for taxes and fees information

Departure Flight Options

Hanoi , VW To Hha Trang , WH Tuesday, January 01

Sat 29 Dec Sun 20 Dec H,-!Dn a1 Dec Wed 02 Jan Thu 33 Jan Fri 04 Jan

Tue M J
1,584 000 WMD 1,584 000 WHDE 529 000 W e = (529, 000 W 529, 000 W (529, 000 W
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Guidelines for tree structure menu type

* A general or main menu

» Use terminology from the user's task

domain [ ]

/ ¥\>
* Breadth is preferred over depth | | |l ||l |
« No more than three or four levels | | 1] % 1| ] 1| 1]
deep without logical categorization, — \
imit choices to 4-8 items L1 tree-structured
* Distinct items - hierarchical
. | - pull down
« A printed index, or "map", for large - pop-up
systems to orient users _circular

« Improve design after feedback from
users.
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Approaches for quick access in menus

* Menus with type ahead

= userstypes a string / character to represent particular menu choices

= ensure distinct first letters of each item in menu layer

e Menu names and item numbers

= option toinitially type these in and go to the particular item

e Menu macros

* individual tailoring of the system to represent frequently used choices

= users define own pathways with macro, and assign own name to macro
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Questions and answers style

e Use with:

= novice or casual users

= some specific application areas

« CAL ~ computer aided learning

 Note:

= Limited in functionality and power compared to other interface styles.

DSS ~ decision support systems
ES ~ expert systems

m ﬂ
e
1
egorylD :l
2goryhame ProductMame CustomerID
cripkion SupplierID ProductMarne EmployesID
are CategoryID ;l UnitPrice ;I OrderDate ;l
e
] 3
Field: * | CateqoryM arme ProductM ame ProductS ales: Exter Order—
Table: | Categories Categories Products Order Details Extenc Order—
Tatal | Group By Group By Group By Sumn "Wher
Sark: Azcending
S ho:
Zriteriar Betwn
or; l
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Guidelines for question-and-answer dialogues

1. Which flights are available for online booking?

* One idea or question a-t a tlme Criling ooking curnaily ks aaitanie on aimost 2l Insmational and domestic Tighes operated by Wietnam Alrlines.

2. How do | use the E-Ticket | purchased?
AL check-in, Jest show pourvalkd pesspor and T2 credl cand pou weed B purciEse jour Electronic Thkets 10 resehe your boanding pess(es). Howeer, do noe
. . i I e el 2ard ks ROt producsed S werineation, VIeam AlMines resenes e Mgt 10 oeny e Tkt Rolker(s) from boanding.
* make questions precise
3. Which payment methods are available?
Whe Ofr e SIWIng TS of payment for onling DosKing:

b Shor't user regponseg + Immediziz payment wsing Infemational Payment Cards: ViSA and MasterCard.

* Immediste pEyment using Vietnam Domestic Cands (Cands MUST be regisiersd inemet Eanking senics wit e Issuing bank)

Cormect 24 - Visloombank
Fist Accsss and Filist Acoess — | - Techoomioark
Vs — VIE Bank

V-Top - Eximinank of Vistram

MuRHFunctional card lssued by Dongd Bank
E-Pariner card ssued by Vislingank

ACE 365 Stles cand lssued By Asla Commencial Bank

Dbt cards lssued by Milkary Bank

D cards Issued by Markime Bank

Pius 3nd Passpon Plus cands kssued by Sal Gon Commercial Bank

e fields are left-centered + B3y r W 12 2 Socking 200 2 216 Pours e e

0 Connect?d cand at Vietcomoank ATk machines
0 Techcombank account Trough Fast HEank sendce 31 wiww lechoomibani coman
0 ATM cards kzsued oy Bank for Investment and Development of 'isinam at BIDY ATM machines

d distinguish computer Mmessages from keyed D ACE 300007 BTDUgh ACE | Bak senioss 3t Wi 30007Ine SO (306000 Must be reglstened ACS | Bak sendos)

(=]

* keep previous questions displayed

e field widths 25-40 characters

[ R Y )

(=]

entries
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Form

« Advantages :
= easyto learn
= easyto use

= jsreassuring, because the
user can see the whole screen
of data at once

= s quick

» needsfew instructions

YaHoO!

With a Yahoo! Account, get free email and other leading web
Sernvices.

Mame

Gender - Select One - -
Birthday - Select Month - -

Country  Vietnam -

Language English -
Postal Code

Select an ID and password

Yahoo! 1D and Email @ vyahoo.com - | Check
Password Password Strength
N | -

Re-type Password

In case you forget your ID or password...

Alternate Email (optional)

Secret Question 1 - Select One -

Your Answer

Secret Question 2 - Select One -

Your Answer
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Guidelines for form fill-in design

« meaningful title
« comprehensible instructions

* logical grouping and sequencing of

fields
* nice layout
e familiar field labels

* consistent terminology and
abbreviations

* visible space and boundaries for fields

convenient cursor movement: tab,
arrows

error correction for characters and

fields

error messages for unacceptable
values

optional fields clearly marked
explanatory messages for fields

completion signal
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Natural language style

* Speech recognition or typed
natural language

« Advantages:

Familiar to user

the user does not have to learn a
command syntax or mode of
operation.

 Problems:

ambiguity of input
possibility of misunderstanding
requires lengthy, slow, data entry

the user may not be given help in
structuring input

pointing and selecting from visual
displays may be more attractive to
users

e Solution ?

try to understand a subset
pick on key words
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Direct manipulation

* Allows users to select and manipulate objects from screen in order to
perform tasks.

« Continuous representation of object of interest
 Physical actions not syntax or commands

* Response is immediate

* Easily reversible, visible action

« Example: icon based imagery in drawing package, desktop
metaphor
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Description

Advantages:

engenders enthusiasm

novices learn basic functionality quickly
experienced users work rapidly

error messages are rarely needed

users can see immediately if their actions are
furthering their goals, and how to change it

user experiences less anxiety, actions are reversible

user gain confidences since they initiate the action,
feel in control and predict system responses

Disadvantages
* not all tasks can be described as concrete objects
* notall actions can be performed directly

* Example:
=  How to make concrete the concept of a buffer

»  Apple Macintosh overcame this through cutting,
pasting and hidden clipboard.
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WIMP interface

« WIMP: Today's interface, in PC and desktop workstation areas ( MS Windows, Mac
OS, Unix window-based systems)
»  Windows: elements of the screen that act as independent terminals
= |con

small picture to represent a closed window

represent other aspects of system - waste-basket
» Menus (or Mice): menu bar, pop-up menus, pull down menus, circular menus
» Pointers (or Pull-down menus)

point and select

modes

hot spot - location where the image points

« Elements of WIMP interface are called widgets
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WIMP interface

* Buttons
= user can push to initiate a display

= multi-choice - radio buttons

 select one feature from a set of mutually
exclusive options, such as sizes in font

* binary selection: - on / off

* eg page orientation
e also called check boxes

e Palettes

= acollection of icons to represent
various modes of interaction

= eg drawing package - pixel colour or
pattern

= toolbar palletes may be torn off from
toolbar

 Dialog Boxes

* information window used by system
to bring user’s attention to important
information
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WIMP - WINDOW

—- S —— - . pr— e —
=| v s | Pictures 2= m] X
‘ Home Share View AN a

; ER PR Select all
* 2 «Moveto~ X Delete ~ '_L v il H
o Tl Select none
Pinto Quick Copy Paste . Co v | -] New Properties
py to Rename 5] .
aoraes [ tolder 5 o & Invert selection
Clipboard Organize New Open Select
« v 41 = > ThisPC > Pictures v O £ Search Pictures
A A

v 3 Quick access
m Desktop |COﬂS

»
& Doviiloads P tmp.drivedownl Camera Roll DJI
oad
= Documents b g
-
= Pictures » : \\&
« GoogleDriveSolCT »* = I% = 2
- = =
Giang day * = \‘ 1 | SCfO'l Bar
\ ~
Downloads b g

v Feedback New documents Saved Pictures Vv
54 items =~




WIMP - Icons

L A& Sal 3/
SO&F I P

@Fe il Pp=
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=TEW | ¥,

=Qwead
!\iﬁl
2= K:
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WIMP - Menu

AutoSave (@ off) Dy (O EF <

File

Z

Draw

Input Mode

Home

Draw

Insert Design

—
~ ~, |

LY

_——

-

\

N A
S,

Drawing Tools

a) 2 levels

Insert

Draw Design Transitions

able

ables

Pictures =
v

u 51 Screenshot v

2] Photo Album v

v

Insert Picture From

P This Device...

Shapes Icons

Animations

rC) 'E.j €D 3D Mc

25 Smart,
|:|]Chart

Illustrations

kAl Stock Image

P& Online Pictul

b) Multiple levels

Pictures

Insert pictures from your computer
or from other computers that
you're connected to.

@ Tell me more
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WIMP - Pointer

e Context-sensitive

7l

aero_alt

Ly

aero_helpsel

I

aero_ns

I

aero_select

[

JEF0_arrow

W

aero_link

“

JEr0_NWse

N

aero_unayail

O

aero_busy

2

aero_move

N

dero_pen

T

aero_up

=

aero_ew

S

Aer0_Nesw

o

dero_prec

IZ?

aero_working




Point and Click Interfaces

e usedin ..

= multimedia
= web browsers

* hypertext

* just click something!

= icons, text links or location on map

e minimal typing
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Virtual Reality

* Interaction styles
= sense of direct physical presence: cues include visual, aural or haptic (touch)

" sensory cues in three dimensions

» Sound is used to aid navigation and location, being aware of other activities in the virtual
world

« Example: aircraft training
» natural interaction: gestures typical of manipulating everyday objects

* picking up, turning around, throwing and so on.
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Immersion vs. desktop

* Immersion
= “looking in” perspective
= Providing a subjective feeling of environment, e.g:

* helmet, data gloves and 3D world

* metaphor of racing car travel compare to theme park activity - 3d world

 Desktop
» “looking at” perspective
= Changing environments to indicate motion, e.g.:

* single screen for input and output, 3d mouse and keyboard, use of shadow

* metaphor of moving through rooms as in games and 3d web environment:
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VR technologies

* visual display
» 60 degrees vertically, 10 degrees horizontally

* head position sensing
* head movement shows differentimagery

* hand position sensing
» data glove provides very accurate input

» force feedback
» hand-operated devices

» sound input and output
* bouncing balls, beating hearts, dropping objects

« other sensations - tilting, vibrating, smell?
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Guidelines for virtual reality

« Users should be able to select actions rapidly by pointing or gesturing
* Need incremental and reversible control

* Need immediate display feedback

* No complex syntax

* Minimize computer concepts

* The VR should contain representations for objects and actions, e.g. a tool to
change the shape of windows, as well as the windows.

 Designers should gain knowledge of cognitive psychology and human
perception, so as to give feelings such as depth and movement realistically.
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Exercices: Interaction styles

Interaction Main advantages Main disadvantages Application
style examples

Direct Fast and intuitive May be hard to implement.
manipulation interaction Only suitable where there is a visual
Easy to learn metaphor for tasks and objects.
Menu Avoids user error Slow for experienced users.
selection Little typing required Can become complex if many menu
options.
Form fill-in Simple data entry Takes up a lot of screen space.
Easy to learn Causes problems where user options
Checkable do not match the form fields.
command line Powerful and Hard to learn.
flexible Poor error management.
Natural Accessible to casual Requires more typing.
language users Natural language understanding

Easily extended systems are unreliable.

Video games
CAD systems

Most general-
purpose systems

Stock control,
Personal loan
processing

Operating
systems,
Command and
control systems

Information
retrieval systems




Text user interface

Evolution of Ul

Graphic user interface

Natural user interface

oW o=

Organic user interface
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User Interface Evolution

Text User
Interface

-

Command line
Termi

Progra ng
Swith pan
evel

-

E gl

"
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Text user interface

* Interface that only uses text, symbols and colors available on a given
text environment
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Text user interface

TUI Technology

® Keyboard input
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User Interface Evolution

cids s

TeXt User Interaction S ST T :"ﬂ:?f ==
Interface — 1995
Internet
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Graphical User Interface

GUI Technology
Direct manipulation

® Mouse / keyboard input

® Mouse input mapped to
windows, menus, etc.

® Keyboard input (search)
mapped to text index

Enables

GUI Interaction
User Is the expert
and recognizes
® \What functions exist
® \Where to go

® \What to click (and in what
order)

® \What to type
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User Interface Evolution

Text User
Interface

Comw




I’ . 0
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Motivated by human-human interaction

Interacting with a Librarian

=1

“Information about Hanoi”
“Chicago the city, university or food?” Hanoi?”
“City”
“History or travel information?” other libraries...
“Travel” Present choices

“Who knows about traveling to

Books, magazines,



LSNH "LDI40 [ooy2s

uonorIBIU| JoINdWoD) uewny

Natural User Interface (NUI)

1.

2.

3.

NUI Technology

Hear what you say
Typed, spoken, written

: =

Know what you mean
Analyze text

Consider context

Clarify using dialog

.

Do what you want
Broker and execute by
finding content / services

i B
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Alaskaair online assistant

* The use of natural human
language in Ul to
computers.

http://www.alaskaair.com

/content/about-

us/contact-us/online-

help.aspx?lid=footer:cont

actUs

Azk lenn - Google Chrome | = | = 22 J
g9

https://www.alaskaair.com/alaskawebui/Agent.aspx @

T,

Ask Jenn

Virtual Assistant

Jenn: Hi, I'm Jenn, Alaska Airlines' automated travel assistant. Far help on our website, type vour question below.
You Asked: hello

Jenn: Hello.

You Asked: how are you

Jenn: I'm fine thanks.

You Asked: could you tell me how to find a cheapest flight

Jenn: To view our fares, first enter your travel information here. On the following page you can choose to view your
results by schedule, calendar or price. View Fage
Here's More:

Deals or Specials

24 Hour Ticket Flexibility

Price Guarantee

Ask Me a Question

Type your guestion here.

ASK .JENN

i Turn Sound OF



http://www.alaskaair.com/content/about-us/contact-us/online-help.aspx?lid=footer:contactUs
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Motion-based video game

* Nintendo Wii U
 Microsoft's Xbox Kinect

VR controllers
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Reactable

e A multi-touch interface for
playing music.

 Performers can
simultaneously interact
with it by moving and
rotating physical objects
on its surface.

http://www.reactable.com/products/live/

http://www.reactable.com/products/mobile/



http://www.reactable.com/products/live/
http://www.reactable.com/products/mobile/
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Vodafone’s vision of the future

* Young musicians will be
able to create music
with friends in remote
places, all following or
creating a musical score
together.

* A wraparound screen
shows video images of
friends and displays the
digital score.

http://www.thefwa.com/site/vodafone-future-vision
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Rovio robotic webcam

« Wirelessly connected to
the Internet. It roams
around the home,
providing an audio and
video link to keep an eye
on family or pets when you
are out.

http://www.wowwee.com/en/products/tech/telepresence/rovio/rovio



http://www.wowwee.com/en/products/tech/telepresence/rovio/rovio
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Internet of things: intelligent environment
= " _— -« "AThing"

‘ ' ‘ connects to
’ = Internet and

3

I-“ ¢

T m
= l

participates with
' tasks

« Consequence
of Ubiquitous /

Cloud
Computing




LSNH "LD140 [o0ydS

uonorIBIU| JoINdWoD) uewny

Smart room

-~ Smart Room

Realistic Video Phone
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Virtual reality: game, repairing, manufacturing

: si

mobii'lle yo'u't'd'o’o'r auqmenled reillt,/ research
wearable com'pute’r l'ablyiscchoo'l of cistunisa
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User Interface Evolution Organic

User Interface

face
bpears

......

, . Any place,
Command line = . 2000 AAnr;/y dtg\r)i%e

1995 XML
Internet Web Services

-
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Organic User Interface (OUI)

OUl Technology

® [Information is communicated
through the everyday objects
instead through texts or
graphics

® The display shape can be
changed upon inputs

® The input and output devices
are not separated
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Example: Paper Tab

e https://www.youtube.com/watch?v=81iiGWdsJgg



https://www.youtube.com/watch?v=81iiGWdsJgg
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Thank you for Any questions?
your attentions!
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