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Com o que interagimos?

 Ubiquidade de objetos,
quantos deles “maquinas”?

You Can Touch This:
Eleven Years and 258218 Images of

Objects

Figure 1: All objects touched by
Alberto Frigo in January 2004,
2009 and 2014. Every line shows
the images of the touched objects
for one day. Please use the
magnifying functionality of your
PDF reader to take a closer look at
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operated using touch. In addition to interacting with digital
artifacts, people touch and interact with many other objects
in their daily lives. We provide a unique photo dataset con-
taining all touched objects over the last 11 years. All photos
were contributed by Alberto Frigo, who was involved early
on in the “Quantified Self” movement. He takes photos of
every object he touches with his dominant hand. We ana-
lyzed the 258,218 images with respect to the types objects,
their distribution, and related activities.
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the photos. Introduction & Context

Touch interaction is heavily studied in the area of human-
computer interaction (HCI). From research in the area of
tangible computing [8, 10] to research enriching touch as an
input modality [3, 20], the topic has gained growing impor-
tance in the field. In addition to using touch to interact with
the digital world, like a computer mouse or a smartphone,

Runge, Nina, et al. "You can touch this: Eleven
years and 258218 images of objects.” Proceedings
of the 2016 CHI Conference Extended Abstracts on
Human Factors in Computing Systems. 2016.



Human-Computer Interaction (HCI)

e Histdria breve:
 1960s-1970s: interfaces baseadas em linha de comando — pouco intuitivas
e 1980s: primeiras interfaces graficas — mais visuais e faceis de compreender

* 1990s-2000s: uso massificado de desktops + expansao interaccao por toque
— interfaces mais naturais(?)

e 2010s-2020s: uso massificado de telemoveis de nova geragcao + expansao
para voz e gestos — utilizacao sem mao e multimodal

e Tendéncias atuais: 3D? realidade virtual?




Human-Computer Interaction (HCI)

* Interface = fronteira entre o humano e o computador

* “the space where interactions between
humans and machines occur” (Wikipedia)

e “the medium through which the
communication between users
and computers takes place”
(LaViola Jr et al., 2017)

CANT YOU DO
ANYTHING RIGHT?

3D USER
INTERFACES

THEORY AND PRACTICE

https://en.wikipedia.org/wiki/User_interface
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Human-Computer Interaction (HCI)

e |Interface centrada no utilizador

* “the part of the system that you
see, hear and feel” (Lauesen, 2005) Comerciais Software Documentacéo
* “may center on the software

N/
controlled dialogue, but it also Ao
includes any documentation and it > Ul @ <« ™
training that are part of using the
computer. It includes colleagues, Val ) 2N
consultants, system administrators, Administradores Consultores Colegas
customer support, and field service
representatives, when they are

available” (Gudrin, 1993)

Lauesen, Soren. User interface design: a software engineering perspective. Pearson Education, 2005.
Grudin, Jonathan. "Interface: An evolving concept." Communications of the ACM 36.4 (1993): 110-119.



B file.txt Info

Human-Computer Interaction (HCI) I

General:

 |nterface = acoes disponiveis para o utilizador

Size: 853 557 bytes (856 KB on disk)
Where: Macintosh HD » Users » hpacheco
» Downloads

* "the way you accomplish tasks with a product S e
— what you do and how it responds”

Locked

(Raskin, 2000)

 E.g., em Mac, como mudar o icone de um ﬁ
ficheiro?

Comments:
Open with:

@ TextEdit.app (default)

Use this application to open all documents
like this one.

Preview:
Sharing & Permissions:

You can read and write

Name Privilege

® hpacheco (Me) < Read & Write
22 staff ¢ Read only
222 everyone ¢ Read only

@ v

Raskin, Jef. The humane interface: new directions for designing interactive systems. Addison-Wesley Professional, 2000.



@%\ r/literaciafinanceira - 1 mo. ago

4
* fabcpinho

Site da Seguranca Social mudou para pior

ry ~y 9
So as a Oes E impressdo minha ou o site da seguranca social passou de bastante bom para
- muito mau?

Vocés conseguem fazer alguma coisa la? Antigamente era tao facil consultar

» quase toda a informagao e agora parece que cada botao em que carregamos vai
® N OVO Site da SEGU RANCA SOClAL para uma wiki sobre o tema, em vez de nos levar ao assunto em questao.
DIRETA

Sou o Unico a achar isto?

* Integracao entre o atual Portal Informativo R @ @
e a antiga Seguranca Social Direta

& Voltar

O que posso fazer online?

Carreira contributiva

Ocultar a¢ées disponiveis ~

Consultar carreira contributiva -

Consultar carreira Verificar documento
contributiva emitido

Verificar documento emitido -

Continuar para agdes -

Consultar carreira contributiva

[O Consulte a sua carreira contributiva. j

Caso exista carreira contributiva fora do ambito da x
Seguranca Social, a informacado apresentada pode nao
estar completa.



User eXperience (UX)

* A soma dos efeitos (sentimentos e percepcoes) causados quando uma
pessoa utiliza uma solucao digital

* inclui nao so as interacc¢oes directas com o produto, mas também a

forma como este se enquadra no processo global de realizacao de tarefas
dos utilizadores

 todos os pontos de contacto entre utilizador e fornecedor do servico

estao incluidos na experiéncia total do utilizador (independentemente de
estarem, ou nao, sob o controlo direto do produto)

* inclui aspectos como a usabilidade, a funcionalidade, a estética, a
acessibilidade e a relevancia



create a user

experience

“One cannot not communicate”
Paul Watzlawick

Axioms of communication (https://www.paulwatzlawick.de/axiome.html)



Conceitos relacionados

o Utility

* Proposito para o qual um produto pode ser utilizado
 Usability

* Quao bem o produto suporta o proposito?
 Likeability

* Pode estar relacionado com utility e usability mas nao necessariamente...
pessoas podem ser complicadas (e.g. valores morais?)



Ul vs UX?

Still the
slowest ketchup
In town.




1ISO 9241-11:2018
Usablllty Ergonomics of human-

system interaction

* "Extent to which a system, product or service can be Part 11: Usability: Definitions
used by specified users to achieve specified goals and concepts
with effectiveness, efficiency and satisfaction in a |
specified context of use” (ISO 9241-11:2018)

» effectiveness - accuracy and completeness with which users achieve
specified goals

» efficiency - resources used in relation to the results achieve (time, human
effort, cost, materials, etc)

e satisfaction - extent to which the user's physical, cognitive and emotional
responses that result from the use of a system, product or service meet the
user’s needs and expectations

https://www.iso.org/standard/63500.html



£ MartinLeBlanc @ ¥
@martinleblanc
A user interface is like a joke. If you have to explain it,
It’s not that good.

6:56 PM - May 14, 2014

Q) 63 13 2.3k Q 21K ] 54 T,



“Usability is not a quality that
can be added later to a design,
It's a fundamental characteristic
that is either present or not”

Steve Krug

https://sensible.com/




Affordances

 Affordance = possibilidade de * Perceived affordance = quando,
acao entre o utilizador e o objeto olhando para o objeto, o utilizador sabe
cOmo 0O usar (encontra a affordance)

THE ORIGIN OF THE CONCEPT OF AFFORDANCES

estalt psychologists recognized that the meaning or value of a thing seems cc = |
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pchology (Koffka, 1935): o Beh g sy At AL U s Eat whether the user

*,me’, water says ‘Drink me’; thunder says ‘Fear me’; and woman says ‘Love me’
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Gibson, James J. "The theory of affordances:(1979)." The people, place, and space reader. Routledge, 2014. 56-60.



Perceived affordances?

4 Hangzhou Spremium Bathr... @ ArchiExpo e-Magazine $ Science Alert a8 Amazon.com

Modern Design Bathroom... Let It Flow: Faucet Designs in...

Pq Design Group t Tapron ¢ Multipure
Water faucet design | Hi tech tap ... The Evolution of Tap Design | Tapron UK

& ManoMano a Amazon.com J Goldenwarm J Goldenwarm

This Tap Saves Wat... Waterfall Bathroom Fauc...

Designer Faucet - Brus...

- o |

» Pentair a Amazon.com ¢ Multipure
Everpure Designer... Designer Water Fil... Designer Faucet - Matte ...
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Depende de questoes culturais
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https://www.youtube.com/watch?v=Uk_vV-JRZ6E

Em suma

 Para uma boa interface é necessario compreender

* Os utilizadores: a usabilidade deve ser definida em relacao a um tipo
especifico de utilizador — mas existem caracteristicas gerais dos humanos
que podem/devem ser consideradas.

 As acoes que pretendem/devem realizar: A usabilidade deve ser definida
para tarefas especificas que o sistema deve suportar — no entanto, o
sistema acabara muitas vezes por ser utilizado de formas nao previstas
iInicialmente.

O contexto em que o devem fazer: O contexto em que o sistema vai ser
utilizado pode influenciar nao s6 a usabilidade do sistema, mas a forma
como os testes podem decorrer.



Modelo de Interacao (7 fases de acao de Norman)

Fosso da Execucao

Intencao

Planeamento

Execucao

Objetivos

Modelo Mental

Avaliacao

Interpretacao

-
O
7
7
O
Q
W
z
L

oedel

Percepcao

Mundo Real

e

The DESIGN

of EVERY DAY
THINGS

DON
NORMAN




Modelo de Interacao de Norman

Objetivo: Gravar
f_ videos longos \

Intencao: Limpar Avaliacao: Nao grava
telefone videos longos
: l T
g >
) Plano: Apagar lixo, Interpretacao: Video 2
8 cache e videos muito curto %’
X Q)2
n l T O

Percepcao: Telemovel
nao esta a gravar

Executar: acoes de
limpeza definidas




Modelo de Interacao de Norman

 Fosso da Avaliacao
 Esforco que o utilizador tem que realizar para perceber a interface

e Distancia entre o que a interface fornece e os objetivos do utilizador

A Como a informacao é apresentadal
 Fosso da Execucao
 Esforco que o utilizador tem que realizar para efectuar determinada tarefa

e Distancia entre os objectivos do utilizador e como os executar na interface

A Como apoiar a definicao de tarefas!




Fosso da Avaliacao

e Sera que o utilizador sabe:
 Em que estado o sistema se encontra”?

e Se 0 estado atual € o estado desejado?




Preencher Declaracao

i _ - A

Rendimentos de Trabalho Dependente e

Pensoes

Anexo B 205479332
Rendimentos da Categoria B

e Sera que o utilizador sabe:

c Adicionar Anexo

* Em que estado o sistema se encontra”?

e Se 0 estado atual é estado desejado?

n M himenios Suee 1 ' 1oxas | e attrias 1 an | P do CIRS

£20 - Jutos ¢ cutras

451 500197814
e

o Adicanat Linka

! Erros

Anaxs [ » Ousdeo 4

Az rgtonctios na forte declorscas ubhrapaasam o hmeo dobeedo por e (D34F)

= = e

Anexo B

Anexo C

Anexo D

Anexo E

Anexo F

Rendimentos da Categoria B
Rendimentos da Categoria B, Regime Contabilidade Organizada

T,

nsparencia

)

iscal e Heranga Indivisa, Imputac&@o de Re

Rendimentos de Capita

W

Rendimentos Prediais

Anexo G Mais-Valias e Outros Incrementos Patrimoniais

Anexo G1

Mais-Valias ndo Tributadas

Anexo | Rendimentos de Heranga Indivisa

[Anexo J Rendimentos Obtidos no Estrangeiro )

Anexo L

Residente ndo habitual

Anexo SS Seguranga Socia

2554 ¢

0



Fosso da Execucao

e Sera que o utilizador sabe:
* Que acoes sao possiveis?

e Se as acoes sao faceis de executar?

i
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W




Fosso da Execucao

d} Adicionar Unidade Curricular
e Sera que o utilizador sabe:

Tipo de Universidade: | Ensino Superior Publico Universitario v

Umversidade: | Universidade do Minho v

* Que acoes sao poo Lotivo [aorveers [
pOSSIVeiS? Curso: | Licenciatura em Ciéncias da Computacao v

Unidade Curricular: | INTRODUCAQO A INFORMATICA v

ectras | ---Selecione uma opgao
Cutro

» Se as agoes sao faceis Ry m——
de executar?

Avaliacao da UC: |0

N.° de Horas Lecionadas no Semestre: Tebricas: 0 Turnos: |1
Teorico-Praticas: 0 Turnos: |1
Seminarios: 0 Turnos: |1
Tutoriais: 0 Turnos: |1
Laboratoriais: 0 Turnos: |1

Total de Horas Semestrais: 0 horas

Total de Horas Semanais: 0 horas

Reqistar Atividade de Ensino

Atengao:

Clique em Registar Atividade de Ensino.

Apos efetuar as adictes de atividades devera ir para

0 separador de topo 'Editar Reqgisto’ e escolher uma das opcoes
‘Guardar ou ‘Guardar e Sair para gravar definitivamente 0s seus dados.



Fosso da Avaliacao vs Execucao

 Qual a melhor UI?

(3 . ' =20, C ) _ L ' -
BOLETIM DE IDENTIFICACAO DA ENTIDADE
*NIF: 0o :/lo 2llo 29 2/ 0 0o :0 0o :/lo
*Nome:
*Morada: (Rua, Av*., etc)
Localidade: D530 0
*Céd. postal: 0 :J[o +][o z](o ¢]- [0 ][0 ¢]l0 :
*Loc. do CP: 10 10
*R.Finan.: 0 E 0 5|l 0 E 0 =
*Telefone: (pode colocar varios n®.s)
Fax: (pode colocar varios n®.s)
*E-mail: Pess
N.° S.Social: 0o :Jlo ¢]J{o s][o s]Jlo s][o ¢J{o ¢]lo ¢]lo ¢][o ¢]lo 2 Fose1d0nL D_C S P
N° DE IDENTIFIC ACAO BANC ARIA (NIB)
*Banco: 0 2|0 5|0 ¢]lO +
*Agéncia: 0 +j(0 +/|O0 ][O ¢ o
*Conta: 0 +Jlo *Jlo o +Jlo =J]lo +/l0o +]l0o *+]lOo /(0 +JlO =
*Digitos de Controle: 0 +/lo =+
N° DE IDENTIFIC AC AO BANC ARIA ASE (s6 para Escolas)
*Banco: 0 +J[0O ~J|O ~/lO ~
*Agéncia: 0 :J]l0 #Jl0 +flO *
*Conta: 0 o :J[o :][o0 0 0 +/0 o :]lo 0 0
*Digitos de Controle: o :/lo0 3




Mau design pode ser embaracoso...



https://www.youtube.com/watch?v=eZSe4xVXHhI
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U t d I -
21.6.1990 EN Official Journal of the European Communities L 156/14

 EC Directive 90/270/EEC (1990, last revised 2019)

of 29 May 1990

on the minimum safety and health requirements for work with display screen equipment (fifth individual Directive within the

« employers must ensure the following when st o ok i Aoy v ol
d eS i g n i n g ) SeIeCti n g ) CO m m iSSiO n i ng O r m Od ifyi n g THE COUNCIL OF THE EUROPEAN COMMUNITIES, SRS

S Of.tW a r e . Having regard to the Treaty establishing the European Economic Community, and in particular Article 118a thereof,
u

Having regard to the Commission proposal (') drawn up after consultation with the Advisory Committee on Safety, Hygiene and Health
Protection at Work,

In cooperation with the European Parliament (%)

® 't h at |t | S SU ita b I e fo Y t h e taS k, easy to use an d Having regard to the opinion of the Economic and Social Committee (%),

Whereas Article 118a of the Treaty provides that the Council shall adopt, by means of Directives, minimum requirements designed to

ad a pt a b I e tO t h e u S e r ,S k n OW I ed g e encourage improvements, especially in the working environment, to ensure a better level of protection of workers' safety and health;

Whereas, under the terms of that Article, those Directives shall avoid imposing administrative, financial and legal constraints, in a way
which would hold back the creation and development of small and medium-sized undertakings;

Whereas the communication from the Commission on its programme concerning safety, hygiene and health at work (%) provides for the

® t h at it p rOV i d eS feed ba c k O n pe rfo rm a n Ce adoption of measures in respect of new technologies; whereas the Council has taken note thereof in its resolution of 21 December 1987

on safety, hygiene and health at work (°);

Whereas compliance with the minimum requirements for ensuring a better level of safety at workstations with display screens is
essential for ensuring the safety and health of workers;

® t h at it d i S p I ayS i n fo rm at i O n i n a fO rm at a n d at a Whereas this Directive is an individual Directive within the meaning of Article 16 (1) of Council Directive 89/391/EEC of 12 June 1989

. on the introduction of measures to encourage improvements in the safety and health of workers at work (°); whereas the provisions of
a Ce 'th at I S a d a ted t O th e u Se r the latter are therefore fully applicable to the use by workers of display screen equipment, without prejudice to more stringent and/or
p p specific provisions contained in the present Directive;

Whereas employers are obliged to keep themselves informed of the latest advances in technology and scientific findings concerning
workstation design so that they can make any changes necessary so as to be able to guarantee a better level of protection of workers'
safety and health;

[ ] u u
¢ t h at It C O n fO rm S tO t h e p rl n C I p I es Of S Oftwa re Whereas the ergonomic aspects are of particular importance for a workstation with display screen equipment;
= Whereas this Directive is a practical contribution towards creating the social dimension of the internal market;
ergonomics (ISO 9241-11)

Whereas, pursuant to Decision 74/325/EEC ("), the Advisory Committee on Safety, Hygiene and Health Protection at Work shall be
consulted by the Commission on the drawing-up of proposals in this field,

HAS ADOPTED THIS DIRECTIVE:

https://eur-lex.europa.eu/eli/dir/1990/270/0j/eng



E para sistemas criticos?

* O custo pode ser em vidas
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