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Stranky predmétu
(http://mrl.cs.vsb.cz//people/sojka/uro course.html)

Uzivatelska rozhrani
(User Interfaces)

Prednasky Eduard Sojka

Na pfednaskach jsousbyly letos pouZity nasledujici prezentace:

For Students
Prednaska 1 (Uvod, pfistupy, chyby) (pdf) Computational Geometry
Digital Image Processing

Prednégka 2 (Clovék a UT) (pdf)
Computer Graphics [

Prednaska 3 (Mentalni modely, design 1) (pdf) User Interfaces

Pfednaska 4 (Volba barev) (pdf) Image Analysis

Diploma Theses
Prednaska 5 (Prezentace textu) (pdf)

D¥odni&lng

Prednaska 6 (Kompozice fotografie) (pdf)
Pozor: pdf soubory budou vzdy
aZ po odpovidajici prednasce.

Pfednaska 7 (Prezentace (ppt) a resume) (pdf)

Cviceni

Ve cvi¢enich se fidte pokyny vyucujicich, které byste méli nalézt na jejich strankach (



Prakticka poznamka

Pokud mé neuslysite (a chtéli byste, :-) ), tak mi ithned
nadejte, Zze mluvim potichu !



O Cem predmét bude? ()

Nase téma: Graficka uzivatelska rozhrani
(URO, nebo snad GURO, nebo GUI?)

O jeho vzhledu (jak by mélo vypadat)
O jeho realizaci (jak jej naprogramovat)

O jeho testovani (jak zjistit, zda vyhovuje
uzivatelr)



O Cem predmét bude? 2

GUI: Graficke rozhrani (,,interfejs*) mezi
pocitaCovym programem/webovou
prezentaci a obsluhou. Pohledy na GUI jsou
velmi kompexni (nestaci, Ze funguje).

usability, learnability, —

e eq eqe . Efficiency of use
visibility, efficiency,

user errors, accessibility, Ease of learning
1 1 M bilit
graphic design, ... emorability
Error frequency

and severity
Subjective Satisfaction




O Cem predmét bude? )
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O Cem predmét bude? ()

iDNES.cz

Spol im Expres iDNES.tv

LékaF vraci pohyb svym ochrnutym Neitengsi  Oniine
pacientum, neumi to ale presn@ vysvetlit oo vCesemonis e BN BRI SR A

10:48 Vondrou$ova postoupila v Dubaji pfes
Stearnsovou do osmifinéle

fiprava prijimaciho fizeni Absolventské Fizeni Doktorské studium Kontrolni sestavy Mobility

10:42 Nebyla to trasa pro zaéateéniky, fekl u
soudu svédek tragédie na rakouské
ferraté

40 Vrazda ik i ho vezeni, STY
10:40 VraZda, mini trestanci z Navalného vézeni.
Zdravotni péée tam neexistuje

10:31 Ze odejdu z Bra? Spekulace, hlavu mam 7 P - - - =
nastavenou na Kometu, hlasi Furch ‘ 2023/2024 letni i | @ Pouze mé pfedméty O Viechny pfedméty

10:27 Tretina Cechd lituje, Ze neinvestovala, ‘ . |
zaroven ma strach z podvodu, ukdzal

Nabizet jen platné utvary

Dal3i dnesni &lanky (94)
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-« = Také ale o designu
www stranek

Zemvel Andreas Brehme. V roce
1990 rozhodl fotbalové
mistrovstvi svéta

Zemrel Andreas Brehme. Némeckému

fotbalistovi a mistru svéta z roku 1990 bylo
63 let. O jeho...




O Cem predmét bude? )

Pozor ale: Jsme soucasti Sirsi oblasti HCI
(human-computer interaction).

HCI je odbornost. Ma svoji histor1i, souasnost (a
praxi), ale také neustaly vyvo;.



Co z HCI ponechame stranou? ()

Dnes mozna ponékud nepopularni rozhrani

eda@eda-alwr: ~/sw_do_brna/record_video_ts

File Edit View Search Terminal Help

eda@eda-alwr:~$ cd sw_do_brna/
eda@eda-alwr N $ g++ -std=c++11 -Ofast -o explore_video_. -1 [usr/local/include/opencv4 explore_video_ISA.cpp -lopencv_

core -lopencvfhighgu{ -lopencv_imgcodecs -lopencv_videoio -lopencv_imgproc
g++: explore video ISA.cpp: No such file or directory
eda@eda-alwr:~/ 0_br 1s

EEE! caml_20231120_122225.map my_parec-simple.c  record_video.cpp run_camera.sh
analyse.cpp frame_num_transl.txt openpose.bin record_video_jakub run_cameraX.sh
anomaly_detector.cpp kd_tree.cu pacat-simple.c 'record_video_jakub (another copy).cpp' 'run_more_camer
as (copy).sh’

anomaly_detector_demo.cpp  kd_tree.h point_n.h 'record_video_jakub (copy).cpp' run_more_camer
as_NEW.

anomaly_detector.h Makefile promluva.raw record_video ORIG.cpp run_more_camer

Makefiley randvareval.cpp \ 3 run_more_camer

cam@_20231120_125207.map randvareval.h record_video_X

camf_202311260_132608.map my_pacat-simple.c record_video run_camera_NE

eda@eda-alwr _ cd record_video_ts/

eda@eda-alwr: _br g d_video_ts$ g++ -std=c++11 -0fast -o explore_video_ISA -I /usr/local/include/opencv4 explore_video_I
SA.cpp -lopencv_core -lopencv_highgui -lopencv_imgcodecs -lopencv_videoio -lopencv_imgproc

eda@eda-alwr:




Co z HCI ponechame stranou? ()

Pro nas ponékud specialni rozhrani




Co z HCI ponechame stranou? @)

Polularni, pro nas ale zatim hire ,,vstirebatelna*
rozhrani. (Uvitame vas na naSich magisterskych kurzech.)




Co jesté ponechame stranou? @

DalSi specialni rozhrani

Komunikace mluvenou reci

Komunikace gesty

A jmna ...



HCI: Historie o)

ENIAC (1943), IBM

Mark 1 (1944), Harvard University



HCII: Historie

Zuse Z11, D 1956/57



HCI: Historie @)

e s

= Y

Univac, USA 1958 AP



HCI: Historie @




HCI: Historie ¢

Honeywell Bull, F 1971




% HCI: Historie )

PDP 11, Digital,
kolem roku 1975




HCII: Historie 7

Analog, ?




HCI/GUI: Co se tam déje? ()

HCI je odbornost. Ma svoji historii, souCasnost (a
praxi), ale také neustaly vyvoj. HCI (1 GUI) jsou
multioborove discipliny.




HCI/GUI: Co se tam déje? ()

Konstruovani nastroju HCI/GUI si1 vynutilo studovat
jak vnima Clovek. Jake jsou jeho schopnosti v tomto
ohledu (uvidime pozdéj). To je ukazka vyuziti
kognitivni psychologie. Na zaklade€ souhrnu ze vSech
ruznych odvétvi vznikly navody, ktere jsou dnes
Casto prezentovany (ukazky pozdéj). Je ale dobre
veédet pro€ a jak ty navody vznikly. (V Cem je jejich
rationale z pohledu lidskeho vnimani).



HCI/GUI: Co se tam déje? @)

HCI/GUI neustale prodélava pohyb vpied. Ma svuy
vyzkum, vyvoj, novinky atd.



HCI/GUI: Co se tam déje?

Human-Computer Interaction: Journals and Magazines

& Permalink | 2 Email this Guide

G Search Recommended Journals

Here are some recommended journals to browse or search individually.

Start
Article Databases
ACM Tr i on A iblk ACM Transactions on Applied

Journals and Magazines Computing Perception
Library Books + ACM Transactions on Accessible « ACM Transactions on Applied
Professional Societies Computing g Perception «g*

Full text of articles from 2008 to Full text of articles from 2004 to
Ranking Journals in HCI present available in ACM Digital present available in ACM Digital

Library Library

Last Updated: Nov 28, 2023 9:33 AM

A

inH Comp
Interaction

Advances in Cognitive Psychology

» Advances in Cognitive Psychology
a8

Open access journal; full text freely

= Advances in Human-Computer
Interaction &

available in PubMed Central from Open access journal; full text freely

2007 to present available on journal web site from

2008 to present

Cognitive Psychology

Foundations and Trends in Human-

« Cognitive Psychology <a* (T TN E

Full text of articles from 1995 to

resent available in ScienceDirect
P Computer Interaction <

Full text of articles from 2007 to

present available from publisher's web

Human Factors
site; some back issues available in

« Human Factors < aggregator databases

Full text of articles from 1999 to

present available in Sage Journals

IEEE Transactions on...
Online
« |EEE Transactions on Systems
[, e t] lof H Man, and Cybemnetics Part A:
k
Computer Interaction Systems and Humans <g

« Foundations and Trends in Human-

Chat/Email/Appointments

ACM Tr Ail on C
Human Interaction

« ACM Transactions on Computer-
Human Interaction <gr
Full text of articles from 1994 to
present avallable in ACM Digital
Library

Behaviour and ti:
Technology

« Behaviour and Information
Technology <&
Full text of articles from 1996 to
present available from the publisher's

website
« B&IT - older issues 72

Issues from 1985 to 2007 available in

print in the library

$ar Int

Human-Comp tion

« Human-Computer Interaction <g*
Full text of articles from 1985 to one
year ago available in Academic

Search Elite

Informatien Technelogy and People

« Information Technology and People
Full text of articles from 1995 to one



HCI/GIU: Co se tam déje?

International Journal of Human-Computer Interaction > Enter keywaords, authors, DOI, etc This Journal a
Volume 39, 2023 - Issue 9: Al in HCI

Advanced search

& Free access

Editorial
. Special Issue on Al in HCI
ons to date Margherita Antona &, George Margetis, Stavroula Ntoa & Helmut Degen
1 Pages 1723-1726 | Published online: 21 Feb 2023

Altmetric && Cite this article https://dol.org/10.1080/10447318.2023 2177421 ) Cheskrundates

ull Article [Eal Figures & data & References k& Citations Ll Metrics & Reprints & Permissions [A View PDF <& View EPUB

Related research @

People also Recommended Cited by
read articles

£ Previous a View issue table of contents Next article >

The discussion around the rapid evolution and omnipresence of Artificial Intelligence (Al) is already rich, and

. . . . . Transitioning to Human Interaction with AT

Al is expected to be integrated into most aspects of everyday life. At the same time, Human-Computer S A T O S el
Interaction (HCl), based on the strong foundations of ergonomics, cognitive science and psychology, Professionals to Enable Human-Centered AT 3
constitutes a field critical in shaping the development of technology that is usable and useful to all users. In e

view of the emerging spread of Al in computing systems of everyday use, it is becoming apparent that Al International journal of Human-Computer In

Published online 2022
and HCl can mutually benefit from each other in fruitful cooperation. Cisnes e




HCI/GIU: Co se tam déje? ¢s)

INTERACTION
DESIGN

)
REMIER P.EFEI?E[\JCE SOURCE

HUMAN CoMpyr
INTERACTION

Concepts, Methodologies, Toals, and Applications

ALAN DIX, JANET FINLAY,
GREGORY D. ABOWD, RUSSELL BEALE

HUMAN_COMPUTER =
INTERACTION 7NN Human-Computer
ond human-com puter inte

D\ o - e (]
AR Yiore00 éth Edition lnteractlon
NG w,( 310010

K. M

PEARSON



HCI/GUI: Co se tam déje? ()

Resume: Porozumét principum HCI a principum
tvorby GUI neni totéz, co naucit se pouzivat jednu
n¢jakou konkrétni knithovnu, nebo néjaky konkrétni
manual. Tomu jsme take podriidili koncepci tohoto
predmétu.



Koncept predmétu URO ()

Prednasky: Porozumét zakladnim principtiim. Pochopit
proC ruzné¢ manualy vypadaji tak, jak vypadaji.
Vysvétlit ty manualy z principidlniho pohledu.

Cviceni: Pohled radéj do Sifky nez do hloubky. (Proc¢?
Projdéte si ruzne Zebricky nastroju pro tvorbu GUI nebo
webu. Uvidite, kolik jich je. Budete-li je sledovat v
case, uvidite, jak se poradi v Case muze 1 ménit.) Cilem
je, abyste se zasadné nebali zadného z nich, 1 kdyz jej
zatim neznate.



Koncept predmétu URO (2

Top 10 Python GUI Frameworks for
Developers

The graphical user interface (GUI) is one of three main cornerstones of any
application. Here are the top 10 Python GUI frameworks for developers.

What are the best cross-platform C++ GUI toolkits ?

1. PyQt5
Pl TkilltEI' BEST CROSS-PLATFORM C++ GUI TOOLKITS PRICE PLATFORMS POPULAR LANGUAGE BINDINGS
3. Kivy ,

a ?"Hf.',f? wxWidgets FREE Windows, Linux, Mac, BSD, Solar..  wxPython, wxLua, wxRuby, mo..
4. wxPython
5. Libavg m il Qt FREE / PAID  UNIX/Unix-like (X11, Wayland), m... C++, Python, QML
6. PySimpleGUI o

. ‘F " Ultimate++ FREE Windows, Linux, Mac
7. PyForms '

8. Wax . l FLTK FREE Windows, Linux, Mac
9. PySide2
. n ImGui FREE

10. PyGUI



Bootstrap
Alternatives

2023

Bootstrap is great, but it's not the only way to build a website. In this post, I'll introduce you to nine

alternatives that will help you create a website in less time and with fewer headaches.

Here is an article with nine alternatives that may help you out as we head into 2023 and beyond.

However, if you are still a Bootstrap fan, check out our free/premium templates and Bootst




Koncept predmétu URO @)

Height + width = shape. We all learned basic

shapes in grade school - triangles, squares,

circles and rectangles. 0dd or lesser seen

shapes can be used to attract attention.
I

There are three basic types of shape:

geometric (triangles, squares, circles etc),

natural (leaves, animals, trees, people), and

B abstracted (icons, stylizations, graphic —

—

representations etc).
A line is a mark between two points. There are various types of lines, from

straight to squiggly to curved and more. Lines can be used for a wide

range of purposes: stressing a word or phrase, connecting content to one

another, creating patterns and much more.

COLOR

Value is how light or how dark an area looks. A gradient,
shown above, is a great way to visualize value -
everything from dark to white, all the shades in-between,
has a value. Use value to create depth and light; to create
a pattern; to lead the eye; or to emphasize.

ELEMENTS
OF DESIGN

Color is used to generate QUiCk reference Sheet information. Use it effectively

emotions, define importance, to: give the eye a rest; define

create visual interest and more. importance; lead the eye

CMYK (cyan/magenta/yellow/ /‘ IA heough.adesion.a 2

black) is subtractive; RGB

i PRINCIPLES OF DESIGN

Some colors are warm and

active (orange, red); some are 1

cool and passive (blue, purple). —- The principles of design are balance, proximity, alignment, repeti
- ==

There are various color types SE———

(primary to analogous) and Texture relates the to surface of an N . B e
relationships (monochromatic to object; the look or feel of the elements used in the design and organize the composifion as a whole.
triad) worth learning more about Concrete has a rough texture;
as well. drywall has a smooth and subtle
texture. Using texture in design is a

great way to add depth and visual

interest. Printed material has actual, type on the page, so that it feels more comfortable to viewers and makes

textile texture while screen material
ALIGNMENT CONTRAST
) () ) ()

(Q.Q-ti has implied texture. a greater impact.
PROXIMITY REPETITION

Space is the area around or
between elements in a

contrast and white space. The principles govern the relationships between

Successful design incorporates the use of the principles fo communicate the
inftended message effectively. They help designers organize the images and

i

BALANCE
(




Koncept predmétu URO )

THE ELEMENTS 0
TYPOGRAPHICSTYL

Robert Bringhurst
S=co  PPONIMIty
'G) - Alignment

M Repelition
conirast

L
White Space

There are many books about typography,
Tt books about I

and some of them are models of the art
they teach. But when I set myself to com-
pile a simple list of working principles,

one of the benchmarks I first thought of . )
was William Strunk and E.B. White’s L S eye
small masterpiece, ‘The Elements of Styl& |
Brevity, however, is the essence of Strunk

and White's manual of literary technique.

This book is longer than theirs, and for

y = Shorten your
< columns

thar there is a cause.

“A " Proper usage
- Of white

=" Smart font
». e choices

Watch
_your
alignment

9 Offer
easy access

Use
Io contrasting
i colors




A o ¢cem tedy URO bude?

Prednasky:
22.2. Intro, ¢lovek
7.3. Mentalni modely
21.3. Graficky design
4.1. Prezentace barev
18.4. Prezentace textu
2.5. Fotografie
16.5. Shrnuti, test :-)



Tri pilire tvorby GUI

B T L T R —

GUI
Design Reall- Testo-
zace vani
Modely Knihovny Experiment




»INEKOliKk slov* o designu (detaily pozdgji)

Studujte potreby uzivatele. Vy sami jim
nejspise nebudete!

Vim dost o tom,

kdo bude uzivatelem (v€k, vzdé€lani, atd.)
co presn¢ potrebuje,
jak bude s produktem pracovat?

To vSe zjistit nemusi byt ani rychlé ani levné.



Proces realizace GUI o

Hruba specifikace funkci (slovné)

1

Nakresy na papire

1

Modely na pocitaci

1

Realizace GUI a jeho vestavéni do aplikace



Proces realizace GUI

Doopravdy i na papire:

R C,_:)Ei’gﬂﬁ@/\_,!_«_ g) gTean -
y f-_{‘.-_ _;Ji| [ 0"‘) ‘r'.‘clﬁi -U.-'I.'v‘.ﬁl?w_\" H“‘%P —— I{_ﬂ;@] :E

7; — | £ s o
At Gl S s G, Ty
C_a;i;»d’f Aipim. R e~ = A—

B \o. Kl
oD . B RO

P‘r\ﬁ"b |

f [ __ Flecnomsds— (A2-Cl4 2D =00 /o) [
—— —1 Pcccony MNumaEse ; '— ————
Coiiibie T T | fecoomts  _—0 —
© T ACT [ iTEs & EEE, oemamn: | _'C foa fae ]

O tneaTion: | 1 1) [ 21 -0t uie D ge)

~ e~ ey 8]
Ageses.  1Zve  [¥

160 Cacie & !

r' OyauraRs ALIE
l‘ i T3 82

TR, S0 any

o |
Ssouncee A%0°8ss ) Haroey



Testovani GUI o

" Kontrola expertem

" Dotazovani uzivatelu

" Testovani s uzivateli



Testovani GUI

Kontrola expertem

Kontrola splnéni obecné platnych pravidel a
pravidel platnych v organizaci

Kontrola konzistence: Jednotny vzhled
obrazovky, jednotna terminologie, format
vstupul, barevnost

Prochazka: Simulace prace uzivatele
provedena expertem



Design GUI: Firemni pravidla

®0o0 Imagetype Changer Preferences

General Editing: ® Select existing image
() Add a margin around image

Size: points

™ Reposition windows after change
B Remember recent items

Clipboard Settings: ) Copy selection from image only
() Erase selection from image

"] Dither content of clipboard

Color Optimization: # Calculate best color table
™ Verify color tabe integrity
E Notify on loss of color information
E Notify before CMYK to RGB conversion

@ ( Cancel ) 0K




Design GUI: Firemni pravidla

eon Imagetype Changer Preferences
I
General Edi
e6n ImaLpre Changer Preferences
I
il e®nn Imagetype Changer Preferences
14 4
General Editing] |® Select existing image
: ") Add a margin around image
T
Size: points
Clipboard Sett 8

Clipboard
12
12

Color Optimiza

Color Optir
12
12

o)

Reposition windows after change
Remember recent items

Clipboard Settings] [ Copy selection from image only
() Erase selection from image

| Dither content of clipboard

Color Optimization Calculate best color table

Verify color tabe integrity

Notify on loss of color information
Notify before CMYK to RGB conversion

2] | Cancel ) €0k




Design GUI: Firemni pravidla

[ Developer News Discover Design Develop Distribute Support Account

Design Overview  What'snew  Guidelines  Resources = -

© Fiter Human Interface Guidelines

> Platforms
s Foundations The HIG contains guidance and best practices that can help
) Pattermne you design a great experience for any Apple platform.

> Components

> Inputs

. New and updated
> Technologies
Designing for visionOS Spatial layout Immersive experiences

Ornaments SharePlay

App icons Motion Buttons

https://developer.apple.com/
design/human-interface-

Featured c 1 q-
guidelines

A

]




Design GUI:

https://m3.material.io/

Firemni pravidla

Material Design

Material 3 is the latest version of Google’s open-source design system. Design and
build beautiful, usable products with Material 3.

Get started

News & launches

Figma design kit Large screen guidance Material Design at Google /O
Jumpstart your M3 designs with the complete Get started adapting your layouts for a range See the full list of Material talks and tutorials
library of ready-made components of window size classes and hardware launching at I/0 2023

Design system updates



Testovani GUI )

Dotazovani uzivatelu

Dotazy typu:
V priipad¢ chyby mi chybove hlaseni vzdy
pomohlo k lokalizaci chyby.

V menu jsem piikazy vzdy nachazel na
mistech, kde jsem je oCekaval.

Odpoveédi od urcité ano do urcité ne.



Testovani GUI

Testovani produktu s uzivateli

Pro vzorek uzivatelu se hodnoti:

Jak dlouho trva, nez se nauci provadét vybrane
operace.

Jak dlouho jim pak provadéni operaci trva.
PocCet chyb (chybnych pokusu).
Jak dlouho si nauceny postup zapamatovali.

Subjektivni dojem uzivatelu.



Byva GUI vzdy v poradku? )

Komentar k nasledujicim ukazkam:

Nejveétsi problemy vznikaji tehdy, jestlize produkt neodpovida
stylu prace uzivatele (napf. Casto pouzivané prikazy jsou
schovany hluboko ve viceuroviiovych menu, nelogicka

struktura menu, nelogicka struktura dotazt, ...). To ale nebylo
mozn¢ zachytit na snimky...

Pro navrh GUI je typické fikat, co je Spatn¢ ... ©



Byva GUI vzdy v poradku? 2
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Restore Defaults |
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Byva GUI vzdy v poradku? (3)

i

AVIZOREALITY.cz | AWIZO-MOTOR.cz | INWEST.cz | JIE.cz | DAZA | SEX-MORSMVA.cz

:h AViZO.cz jako domovskou stranku

<’ Piidat AViZ0.cz do oblibemych

fﬂf"\' /iZO

P

rohlizeni Podavani

Informace

Predplathé

Hledat: Vlodte text pro wyhledani inzeratd | Wyhledat

AUTO-MOTO
Czobni vozidla, ostatni
vozidla, rizné, vetersni

REALITY

Bywty, nemovitasti,
prostory, nemavitosti -
WIMENE, PrON&jem,
podnEjem

L

o SEZNAMENI

‘ﬁ Intimni sluzhy,

SETNAmEni
PODEJTE si inzerat:

4

ELEKTRONIKA
Elektronika, wipodetni
technika, komunikacni a
kancelarska technika

PRACE 5
Praci hledaji, praci @

nakizi, prijmeme
tanecnice, spolecnice $M ‘%

Udélejte si ¢as
na sve konicky

DALS|I RUBRIKY
Fato-kino-optika,
naktytek, staroZitnost,
fimnance, sluzhy,
femesla ...

Sluzba
AKTUAL

Vam Setii ¢as

1.

na server AVIZO.cz

e soukroma bezplatng inzerce
o komeréni iNZerce b nounks

2. | do tisténjch novin AVIZO

soukrorms bezplatna inzerce
e sOUkMOmaA placena inzerce
e komertni Fadkova inzerce
« komertni centrovana inzerce

Ma semery Avizo.czje celkem 18838 inzeratd.

2 Piihlageni do systému:

Uzivatelska jméno:

Heslo:
Prihlasit

7] Zajimavosti

Hit
letogniho
i roku —

objednejte
=i zajezd pres
internet.
Jezdite na dovaolenou?
Casto mate zajem o
zajezdy Last Moment™
Pak asi vite, ze
obsahnout celou
soudasnou nabidhu
nékalika stowek walkoich i
malych cestovnich
kancelafl je prakticoy

Barvy?



Byva GUI vzdy v poradku — shrnuti )

Typicky problém konstrukce Ul / GUI:

Naprogramovano byva bezchybng...
(samoziejme, ale jen to nestaci)

Presto se ale uZivateli vibec nemusi libit. Nuti
ho pracovat nepohodIné€, pro néj nezvykle,
nelogicky ...

Nastésti — pro autory produktu — s1 pi1 tom uzivatel dnes
jesté Casto mysli, ze chyba je na jeho strané.



Byva GUI vzdy v poradku — shrnuti 2

Vyvoj GUI vyhovujiciho uzZivateli je obtizny.
(Sledujte, jak se GUI postupem ¢asu ménilo u
nékterych vyznacnych produkti.)
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