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Timing

« Each Monday: lecture, every 2nd Thursday: practice

Monday Tuesday Wednesday Thursday Friday Saturday
3-Sep-2018 Task definition 6-Sep-2018 1stclass
10-Sep-2018
17-Sep-2018 20-Sep-2018 Sport's Day
24-Sep-2018
1-Oct-2018 4-Oct-2018
2-Oct-2018 13-Oct-2018 Replacement for 22
15-Oct-2018 18-Oct-2018 1st presentation and evaluation
el Holiday
29-Oct-2018 1-Nov-2018 Holiday
5-Nov-2018
12-Nov-2018 15-Nov-2018
19-Nov-2018
26-Nov-2018 29-Nov-2018 Reporting
3-Dec-2018 Reporting
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Requirements

* No mid-term tests

 Exam

* Practical exercises (70% required)
« Material on Lectures (and practice)
« Recommended exam grade
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Practical exercises

« Task for 4 persons / group

« September 4. : definition of tasks

— Design and/or evaluation and/or implementation of
Smart city related user interfaces/interactions

— ... OWN IDEA!
 Demonstration on last class(es)
* Written report + subtasks

 Recommended grade: 50% correct answer on
Kahoot and good performance on tasks

* 15 October: 1st presentation,
* 29 November and 3 December: final presentation
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Assessment

 Task 1 4x5 points = 20 points
« Task 2 10+10+20 points = 40 points

 All sub-points should reach 40 % (2/5 points,
4/10 points, 8/20 points)
— 0-39% solution failed
— 40-54%: just acceptable solution,
— 55-69%: normal, no extra
— 70-84%: nice solution
— 86-100%: high quality, could be an example
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Deadlines

Deadline Task Format Quantity Upload
2018. September 10.8:00 0 — Team forming txt Sample document filled Upload
2018. September 24. 8:00 1/a — Interview pdf Script 2.0. Upload

mp3 Sound material min 5, Upload

max 15 min. 128kbit/sec

pdf Assesment 1.p. Upload
2018. October 8. 8:00 1/b — Storyboard pdf Drawings 4x2 piece A4 Upload
page 8.pages.
pdf Assesment 1.p. Upload
2018. October 15. 8:00 1/c — Presentation ppt v. pdf min 5, max 10 slides Upload
2018. October 24. 8:00 1/d - Paper prototype pdf Drawings 2.p. Upload
pdf Assesment 1.p. Upload
2018. November 19. 8:00 2/a — Assessment pdf Assessment strategy 1.p. Upload
pdf Assessment plan 2.pages Upload
pdf Assessment report 1.p. Upload
pdf Assessment 1.p. Upload
2018. December 3. 8:00 2/b — Presentation ppt v. pdf min 8, max 15 slides, Upload
url video about the interfacel Upload

min 1 minute, max 3
minutes, YouTube link

2018. December 10. 8:00 2/c — Task documentation pdf Documentation 10.pages Upload

Zip Final program, sources,  Upload
etc.
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Late upload

* If there is some sense: (no delay for ppt)
— 1 day: -1 point
— 2 days: -2 points
— 3 days : -3 points
— 4 days : -4 points (failed for 5 point task)
— 5 days : -5 points
— Over 6 days: not acceptable
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Signature

» All sub-tasks are at least 40% (and the
average is also at least 40%)
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Recommended grade

* [n-term Kahoot tests are at least 50 %, and
based on the performance during the semester:
— 0-54%: no recommended grade
— 955-69%: +1 for the exam, if at least 2 is reached.
— 70-84%: 4
— 86-100%:5

« Kahoot: on all lectures, about the material of the

previous class or practice or the material
presented on the given class.
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Project ideas

 Team forming: 4 persons

— Who are the members, everybody should

work, tasks may be divided, but everybody
should know everything!!!!

» Task: desing and implementation of user
interface for a small touchscreen (max. 10
inch) controlled device

* Deadline: Sept 10. 8:00
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Platform

* Application for a small screen device

— max. 10’

— May be unique device: smart watch, smart
glass, smart chair, self-driving car ....

« OS: Win 8, 8.1, 10, iI0S, android,...

* The user interface may be connected to a
project lab, BUT! You cannot sell the same
thing twice, and should not depend on it!!
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1. Upload

2018. September 24. 1/a - Interview pdf

8:00 mp3

pdf
2018. October 8. 8:00 1/b - Storyboard pdf

pdf

2018. October15. 1/c — Presentation ppt v. pdf
8:00

2018. October 24. 1/d - Paper pdf

8:00 prototype odf

Script 2.p.

Audio material min
5, max 15 minutes
128kbit/sec

Assesment 1.p.

Drawings 4x2 piece
A4 8.pages.

Assesment 1.p.

min 5, max 10
slides

Drawings 2.pages

Assesment 1.p.
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2. Upload

2018. November 19. 2/a — Assessment  pdf Assessment strategy 1.p.
8:00
pdf Assessment plan 2.p.
pdf Assessment Report 1.p.
pdf Assessment 1.p.

2018. December 3. 2/b — Presentation ppt v. pdf min 8, max 15 slides,
8:00
url video using the interface
min. 1 minute, max 3
minutes YouTube link

2018. December 10. 2/c - Task pdf Documentation 10.pages

8:00 documentation
Zip Final program, sources,

etc.
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HCI

 Human Factors

 Human—-computer interaction

16
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Why do we need it?

e Economics
« Security

17
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Examples

« Laptop

* Three Mile Island

18
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What will be covered?

* Graphics

* Audio / speech
 Non-conventional
« Web

* Mobile (small display)

19
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History

* Beginnings

20
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History

 Current

21
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Gartner Hype Cycle

expectations
4 ; At the Slidinginto Climbing the Entering the
On the Rise 9 g 9
Peak ; the Trough Slope Plateau
Activity beyond eary
Sup plier adopters
proliferation
Negative
Mass media press begins
hype begins— High-growth adoption
Supplier phase starts: 20 to 30
consolidation percent of the p otential

Early adopters
investigate

First-generation
products, high
price, lots of
customization

and failures

of venture capital
funding

Second/thirdrounds

Methodologies and best
practices developing

audience has adopted
the innovation

needed Less than 5 percent of
the potential audience

has adopted fully

Third-generation produds,
out of the box, productsuites

Startup

companies, first
round of venture
cap ital funding

R&D

Second-generation products,
some services

time
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Gartner Hype Cycle

e = C—

/ mimepeak ~
/- e e | T Sliding into
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| e
- i ond Lnitures High-growth phase
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Deployment: _13_ n‘ 23

Sourcs: Gartner Research (May 2000
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expectations
Gesture Recognition
3-D LCDs
Pico Projectors _
Haptics ®
Fabric Sensors
Alugmented Reality
Wearable Computers

Surface Computers
Speech-to-Speech Translation —~X
Eye Tracking —&
Head-!Vlounted Displays
Emotion Detection — A chi
{\Chip Implants A Rich Presence
Tangible User Interface £\ Home Health
Monitoring ™
Volumetric (Holographic) Public Virtual Worlds Qg A _0
Displays Virtual Assistants T

Mobile Transphones Virtual Reality

3-D Flat-Panel Displays
- ' Computer-Brain Interface

Human Augmentation A\

£\ Ambient and Glanceable Displays

)
Presence

Speech Recognition

2
T Organic Light-Emitting Devices

Machine Translation
Handwriting Recognition

Electronic Paper

Remote ECG Monitoring
Digital Pens

Biometric Authentication to
Mobile Devices

As of July 2009
Peak of
Technology Trough of . Plateau of
Trigger Ex:)rg(l:?:i?)ns Disillusionment Slope of Enlightenment Productivity
time >
i ion: 24
Years to mainstream adoption: obsolete

Olessthan2years © 2to 5 years

® 5to 10 years

A more than 10 years  ® before plateau
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. 3D Flat-Panel TVs and Displays
expectations 4G Standard
Wireless Power Activity Streams

Media Tablet .
Augmentad Reaality . - Cloud Computing

2 Cloudiweb Platforms
Frivate Cloud Compuling
Internet TV &

Speech-to-Speech Tlarts_!at!nn
30 Printing Q Gesture Recognition
Social Analytics .
Mebile Robols . &sh Networks: Sensor
Pen-Centric Tablet PCs 3,
Video Search D Microblogging .
- A Electronic Paper
Autonomous Vehicles > ol 5 nR nition
Extreme Transaction Processing ~— E-Book Readers T Location-Aware Applications
Tangible User Interfaces A <— Video Telepresence . Predictive Analytics
=) Interactive TV
Terahertz Waves ) Internet Micropaymenl Systems
Computer-Brain Interface —J& =t - Biometric Authentication Methods
T Broadband Over Power Li . N
Context Delivery Architecture il Aistants Mobile Application Stores
Consumer-Generated Media
Public Virtual Workls
Az of August 2010
Peak of
Technology Trough of Plateau of
Trigger E“mﬂ:’;na Disillusionment Slope of Enlightenment Productivity
time >
Years to mainstream adoption: obsolete

Olessthan2years ©2toSyears @ 5to10years A morethan 10 years @& before plateau
25
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Visibility

‘ Key: Time to Plateau

O Less than two years

O Two to five years

Speech Recognition

for Mobile Devices () @ Five to 10 years

Electronic Ink/ A\ More than 10 years

Digital Paper,

Synthetic
Characters/
Chatterbots

Wearable O Natural-Language Search

Computers

Haptics /3 Speech Recognition

Augmeried feality 48 g Speech anéotrhgeéeeﬁlhggﬁter
ecognition pom)
Emotion Detection/ for the ggéﬁ:%%@%?ﬁgéis
Affective Computing Desktop
Retinal Displays Machine
Translation
Gaze Tracking /A s
_ N Handwriting
Chip Implants £} /\/ Recognition
Gesture Recognition T
Reality
/X Computer-Brain Interface/ Dimensional
a Thought Recognition Web Az of May 2003
Technology Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
Maturity
26

Source: Gartner Research (May 2003)
Figure 1. Hype Cycle for Human-Computer Interaction, 2003
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visibility

1

Speech Recognition for Mobile Devices O Q Digital Paper/E-Paper

Wearable Computers

Haptics Text-to-Speech/Speech Synthesis
Telepresence s hR ition for Teleph d
Gesture " peech Recognition for Telephony an
Speech-to-Speech Translation X Recognition R Deskiop Video Contact Center Applications
2 . 00
Augmented Reality ‘
Emotion
Retinal _jR Detection
Dhginys Chip Implants ®
for Identification
Smartphone
Gaze
Tracking Y ™ Machine Translation
Natural-Language Search . Handwriting Recognition
> Videoconferencing
Computer-Brain Digital Pens
Interface Speech Recognition for the Desktop
Virtual Reality
Tablet PCs
Synthetic Characters/Chatterbots
Intelligent Agents As of July 2006
Peak of
Technology Trough of ; Plateau of
: Inflated T Slope of Enlightenment S
Trigger Expectations Disillusionment Productivity
- |
time
Years to mainstream adoption:
obsolete

Olessthan2years O 2to5years @ 5to10years A more than 10 years ® before plateayp7
Source: Gartner (July 2006)
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Legend: Time to plateau
O Less than two years

> .

5 O Two to five years

o Natural Langua _ @ Five to ten years

o Search Web services @ Beyond ten years
>

PDA phones Text-to-s
N peech
Speech Recognition 55 5006

in Call Centers Cr
2006 Wireless
LAN 802.11

Nanocomputing

Natural Language

Search 2006 _ Bluetooth
Web
Speech Recognition
on Desktop 2006 [Gartner 2002, 2006]
MATURITY
Technology Peak of inflated ~ Trough of Slope of Plateau 0%8'
trigger expectations  Disillusionment Enlightenment  Productivity
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expectations Cloud Corrpting
‘ E-Book Readers
L
Internet TV o3 ) Microblogging
o— Green [T
3D Printing "—— Video Telepresence
Augmented Reality A hesh Metwarks: Sensar

Surfac e Computers

Mohile Robots :
deh avioral Economic s [

Speech B ecodnition

L2 Onlineideo )
Corpaorate Blogging 7T S04
N Location-Aware Application s
Wideo Search Harme Health A ks
| quﬁnrlng N Electranic Papet
Public Virtual World =T e Tahlet PO
[dea M anagement
E.. Context Delivery Architecture Webh 2.0
Zuantum Computing social Metwork Analysis
3D Flat-Panel Displays Ower-th e-Alr Mobile Phone Payment Sy sterns,
_ Developed Markets
Human Augmertation L RFID (Case/Pallet) As of July 2008
Peak of
Technology Trough of . Plateau of
Trigger Inflate_d Disillusionm ent Slope of Enlightenment Produ ctivity
Expectations
time -
Years to mainstream adoption:
ohsolete

O less than 2years  © 2toSvyears @ 5to 10years A maorethan 10years @ before plateau
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expectations
Gesture Recognition

3-D LCDs
Pico Projectors
Haptics O . .
® (A Ambient and Glanceable Displays

Fabric Sensors
A‘ugmented Reality

Wearable Computers
Surface Computers
Speech-to-Speech Translation
Eye Tracking

Head-!ﬂounted Displays

Emotion Detection

7/ \

A\ Chip Implants O Rich Presence

Tangible User Interface £ Home Health
: Monitoring
Volumetric (Holographic) 4 Public Virtual Worlds Q A0
Displays = Virtual Assistants

Mobile Transphones Virtual Reality

3-D Flat-Panel Displays @
Computer-Brain Interface

Human Augmentation A

et
Presence

Speech Recognition

o
#T Organic Light-Emitting Devices
Machine Translation
Handwriting Recognition
Electronic Paper
Remote ECG Monitoring
Digital Pens

Biometric Authentication to
Mobile Devices

As of July 2008
Peak of
Technology Trough of . Plateau of
Trigger Ex:)r;ftl:tigt;i(cims Disillusionment Slope of Enlightenment Productivity
time >
Years to mainstream adoption: obsolete

Olessthan2years © 2to5years

® 5to 10 years

A more than 10 years @ before plateau
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expectations gnmpg"ﬁ““
Wirslass Power Complex-Evant Procassing

rid Clowd Conmpulin .
LML o ARy~ Social Analytics .
B Private Cloud Computing

. Applicalion Stores
Big Data —~. 4 A~ Augmented Reality
Crowdsourcing i In-Memaory Database Management Systems
Speech-to-Speech Translation Activily Streams
Silicon Anode Batteries —4 "*““"‘T;l, NFC Payment
Matural-Language Question Answering Audio Mining/Speech Analytics
Internet of Things WFC O Cloud C .
Moile Robots — Machine-to-Machine Communication Services
Autonomous Vehicles Mesh Metworks: Sensor .
L]
_ | i Emnnﬁm Gesture Control . Predictive Analytics
Automatic Confent Recognition Spesch Recognition
L
[} Consumer Telamalics
Vaolumetric and Holographic Displays T 1368 Mansgembat
; . . . _—
10 Bioorinting n Analytics i wr.lt-ﬂlﬂhmlﬂhﬂﬂ Methods
Quantum Computing Text Anshytics - . . Consumerization
Human Augmentabion . Macha Tablets
Home Health Manitoring Mobile OTA Payment

Hosled Virtual Desktops
Wirbual Workds

Az of July 2012

Peak of
Technology inflated Trough of g Plateau of
ope of Enlightenment
Trlngfi." ....... Expectations D'l.lllll.llln-mrl‘l Productivity
time >
Plateau will be reached in: obsclete
A more than 10 years @ before pﬁﬂtﬁglil

QOlessthan2years O Z2toSyears @ 510 10 years



Budapesti MUszaki és Gazdasagtudomanyi Egyetem

Tavkozlési és Médiainformatikai Tanszek

expectations

4

Speech-to-Speech Transtation

Internet of Things
Matural-Language Question Answering

Vaarable Lizarinlerfaces

Autonomous Vehicles ggnﬁs:g:&%l::nﬁng
Smart Aduisors Complex-Evenl Processing
Data Sclence O Big Data
Prescriptive Analytics 5 In-Mermary Database Management Systems
Meurobusiness —e S Content Anahtics
Biechips
s o Vot g
Smar Robols AunmantadResiny SpeechRecognition
3D Bioprinting Systems Maching-to-Maching " Consumer Telematics
Valumetric andHolographic Gisplays Communication a0 Scanners
Software-Defined Anything Senices .
Ciuantum Computing ; o
Htrin AugmEn =~ Cuzntified Sell ::Egsﬂ:;ﬂlm ot 1 EntormseJ0 Frinkng
Brain-Computerinienface “ Acthity Streams
Connected Home : 7 in-Memory Analytics
Cloud {:umpﬁg Gesture Controd
Virlual Personal Assistanls W Virtual Real
Digita] Secarit SmarlWorkspace ity
Bioacoustic Sensing A
i As ol July 2014
Innovation Peak of Trough of Plateau of
Trigger Eu:a"e'-]fnﬁﬂns Disillusionment Slope of Enlightenment Productivity
time »
Plateau will be reached in: aheolde
Olessthan 2years ©2toSyears ®5to10years A morethan 10years @ before plateau
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Advanced Analythcs With Zaif-2endce Deisery
llpﬂtﬂﬂﬂl‘l! Autonomous Vehicles
| Internet of Things
| Smat Addsors — DS Spaech-10-Speach Transiabion
|Micro Distz Cenlers - Machine Leaming
| Digital Daxerty Wearables
Software-Defined Secy LANRInCH:S
| Hmmmmaaﬂﬁ ) Consune 30 Printing
Citizen Dala Sciencs - Mabural-Language Queshon Answenng
| Beochips — o
laT Platorm
ConnededHoms
Altectne Computing
Sman Robols
30 Bloprinting Systems for Organ Transplam 2 Hybrid Clowd Computing
Volurmetic Displays
Hurran Augraentation
Brain-Compuler interface — 4 i
Cuantum Comgputing Augmented Raality - Enterprise 30 Printing
Gesture Control
i) 4 Wirual Reality
s s Crnplocurmency Exchanpe T Auonamous FleldVehicles
People-Literate Technology
Digital Sacuri
» g — Virtual Personal Assistants
Smart Dust
As of July 2015
. Peak of
Innovation Trough of Plateau of
Trigger " I“ﬂnmdmrr Disillusionment Slope of Enlightenment Productivity
time w
Plateau will be reached in: R

Clessthan 2years ©2toS5years @ S5to 10years & morethan 10 years @ before plateau
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Expactmc;ggm - ‘:W"' s !"f&ﬁ":ﬂmm
ﬂ e _ Autonomous Vehicles
Hobaots L 5
| mmmtﬁm B~ MNarotube Elechronics
Gasture Contral Devices L} Software-Dsfined _ﬁ":rmng {EDH]
! laT Platiom
Commercial LAV [Drones)
Alective Computing
Esmart Data Discovery
Virluad Perscnal Assistants 5 Matural-Language Question Answering

Brain-Computer Inlerace —4&
Conversational User Inleraces

Valumetric Displays ~ f, Enterprese Taxonaomy and Ontology Management
Smarl Workspace A Human
Personal Analytics = 1™ Augmentatian

Cuantum Compuling
Data Broker Paal (dvPaa’)

Mesromorphe: Harchyane

Context Brokening Virtual Fleality
| BOZ.1tax — 4 Augmented Reality
Ganeral-Purpaas Madhing Inl&ﬂgm‘rm
40 Printing '
Srnar Dust &
[ A% af July 2016
| - Paak of
Innovation Trough of Plateau of
I Trigger EK:JTI:I::;:;H'E Dislilusisnment Slope of Enlightenment Productivity
time >
Years to mainstream adoption: obsolete

Clessthan Zyears © 2toSyears @ 5i010years A more than 10 years & before plateau
Sourcs: Gartnor (uly 2016
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Standardisation

European directive No. 90/270/EEC (1990)

* Health and Safety (Display Screen Equipment)

Regulations 1992 (HSE, UK)

» 50/1999. E(M rendelet

» General standards for qualtiy assurance

— 1SO 8402 (Quality Management and Quality Assurance - Vocabulary (Glossary))
— ISO 9000 series

* ISO 90003:2004 (Guidelines for the application of ISO 9001:2000 to computer software)
* Product oriented approach to software quality

— In details

» Ergonomics of human-system interaction (ISO 9241)

» Ergonomic principles related to mental workload (ISO 10075)

» Software ergonomics for multimedia user interfaces (1ISO 14915)

— Software Quality Characteristics (1ISO 9126)

— Software engineering -- Product evaluation (ISO 14598)

* Process based approach to software quality

— Systems and software engineering -- Software life cycle processes (ISO 12207)
— Life Cycle Management — System Life Cycle Processes (ISO 15288)

— Human-centred lifecycle process descriptions (ISO 18529)

— Human-centred design processes for interactive systems (ISO 13407, |ISO 9241-
210:2010))

— Systems and software engineering -- Measurement process (ISO 15939)
— Information technology -- Process assessment (ISO 15504)

36



Budapesti MUszaki és Gazdasagtudomanyi Egyetem

Tavkozlési és Médiainformatikai Tanszek — 9

In Hungary: 50/1999. EUM rendeiet
(based on Council Directive 90/270/EEC of 29 May 1990 )

A szoftver tervezése, kivalasztasa, bevezetése és modositasa, a
képernyGs munkafeladatok megtervezése soran a munkaltato az
alabbi elveket vegye figyelembe:

a) a szoftver felelien meg a feladatnak,

b) a szoftver minden betlit a magyar helyesirasnak megfelelé formaban
Jjelenitsen meg a képernybn es a nyomtatasban,

c) a szoftver legyen kbnnyen hasznalhato és szlikség esetén a
Szamitogep-kezelb ismeret- es tapasztalatszintiehez igazithato,
rendelkezzen magyar nyelvi sugoval, semmilyen a munkavallalo
teljesitmenyére vonatkozo mennyiségi vagy minéségi ellenorzesi
lehetéseget nem szabad igénybe venni a dolgozok tudomasa nélklil,

d) a rendszerek a képernyd elbtt dolgozohoz alkalmazkodo
formatumban és ltemben jelezzék ki az informaciokat,

e) alkalmazni kell a szoftver-ergonomia elveit, ktilbnbsen az ember altal
végzeftt adatbeviteli és adatfeldolgozasi feladatokban,

f) a rendszerek biztositsanak visszajelzést a munkavallaloknak a
teljesitmenyukral.
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Human perception

* Five classical sensory organs: vision, hearing,
taste, smell and touch

* |In reality we have far more senses:
— Pain
— Cold, heat
— Position of our body
— Balance
— State of our muscles, ...
— Blood pressure
— Unconsious information for our nervous system
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Distribution of information

* Most of the information from the outside
world arrives through vision (83%),
hearing (11%).

* Much less by smell (3,5%), touch (1,5%)
and taste (1%).
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Channel capacity of our sensory organs

Vision 7108 bit/s
Hearing 3-8*10° bit/s
Touch, pressure |2*10° bit/s
Cold, heat 2*103 bit/s
Smell 50 bit/s
Taste 10 bit/s
Pain 100 bit/s
Speech 22-55 bit/s
Reading 18-45 bit/s
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Memory
« Coding

— Sensory storage 1- some sec

« Storage
-~ STM-LTM

 Recall
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Memory

* Short-term memory:
—  Working memory

 Long-term memory:
— Implicit memory: procedural, ability
— Explicit memory: episodic and semantic
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STM

« 712 theorem (Miller’s law)
« 20 sec

* CONSCIOUS

» selective

e grouping
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LTM

* Practically unlimited
* Unconscious

* Fast

* Automatic

* Two search types, if underdefined:
— Based on similarity
— Frequent errors
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