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I am a computer scientist

5



I am a computer scientist

6

Why do I need to care 
about people?



Interfaces are 
ubiquitous
As Computer Scientists and Engineers, we build many



Interface

An interface is a device or a system that unrelated 
entities use to interact.



Computer Interface
The meeting point between a computer 
and something or someone outside of it.

Graphical user interfaceDesktop Interface 3D Desktop Interface

Web Interface Mobile Interface Table-top Interface

Button Interface





We (engineers) love LEDs!



Network Switch Port LED and 
Status LED Guidelines



What does the slow 
blinking amber mean? 



Fancy LED interface

Awesome 
piece of 
technology

Soft sensor

It affords 
hugging



Meant for social communication



Aimed for subtle feedback, but it is very difficult to 
understand!

Nunez, E., Hirokawa, M., Perusquía-Hernández, M., Suzuki, K. Effect on Social Connectedness and Stress Levels by Using a Huggable Interface in Remote Communication. 
Proceedings of the 8th Affective Computing and Intelligent Interaction Conference. 2019. DOI: 10.1109/ACII.2019.8925457



A User Interface 
is like a joke
if you have to 
explain it
is not that good
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An interface is a 
communication tool.

As with any other 
language, we have to 
agree on its meaning.

What people 
understand depends 
on the mental models 
they have.





You are NOT the user





Why is hard to predict how users will 
react?

People are not rational
People are not like you
People will not use your product the way you imagine
Even people themselves cannot tell what they will like

This is why psychology-based design guidelines are so 
useful





Design principles

Visibility Can I see it?
Feedback What is it doing?

Affordance How do I use it?
Mapping Where I am and where can I go?

Constraint Why can I do that?
Consistency I think I have seen this before…



Design principles

Visibility Can I see it?
Feedback What is it doing?

Affordance How do I use it?
Mapping Where I am and where can I go?

Constraint Why can I do that?
Consistency I think I have seen this before…



Affordance

Perceived and actual properties of an object that give 
clues to its operation











Natural Mapping

The relationship between a control and its resulting 
function
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Guidelines are helpful
But people will always surprise you!







User-centered design is better 
than any engineering logic



Ask the user, then ask again
Fail fast, recover fast
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Kamebő: Personal robot assistant for elderly with dementia



I am a computer scientist

42

People use 
computers

I test computers when people 
use them



Participatory design
people destined to use the system play a critical role in designing it. 

Schuler & Namioka, 1993, p. xi







XR are perceptual systems
They cannot exist without a human in the loop to perceive what is 
happening

46



Test fast
Is it possible in XR?

47





Perusquía-Hernández, M., Kriening, H., Palumbo, C., Wajda, B. User-Centered Design of a Lamp Customization Tool. Proceedings of 
the 5th Augmented Human International Conference, Article 36, 2 pages. 2014. DOI:10.1145/2582051.2582087



To-keep-thinking...

Perusquía-Hernández, M., Kriening, H., Palumbo, C., Wajda, B. User-Centered Design of a Lamp Customization Tool. Proceedings of the 5th Augmented Human International 
Conference, Article 36, 2 pages. 2014. DOI:10.1145/2582051.2582087
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Prototypes are not only 
good for testing

They are also a 
communication tool





Time

Money



Usability effort can be more efficient 
at the start of the project
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Prototype as soon as you 
can
Storyboards, concept drawings, anything in paper is useful

57
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User study methods

60
https://www.nngroup.com/articles/which-ux-research-methods/



User study methods

61https://www.nngroup.com/articles/which-ux-research-methods/



Quick tests

• Heuristic evaluation
An expert who knows basic design heuristics evaluates a design 
prototype

• User evaluation
Users do a task in a prototype

• Observation
• Thinking aloud
• Simple performance metrics (task finish)

62

https://www.nngroup.com/articles/how-to-conduct-a-heuristic-evaluation/



Heuristic evaluation

63

https://www.nngroup.com/articles/how-to-conduct-a-heuristic-evaluation/



Heuristic evaluation for VR
1. Visibility of System Status

2. Match Between System and the Real World

3. User Control and Freedom

4. Consistency and Standards

5. Error Prevention

6. Recognition Rather than Recall

7. Flexibility and Efficiency of Use

8. Aesthetic and Minimalist design

9. Help Users Recognize, Diagnose, and Recover 
from Errors

10. Help and Documentation
64

https://www.nngroup.com/articles/usability-heuristics-virtual-reality/



Match with the real world

65



Genera&ve to evalua&ve methods

Bylinskii, Z., Herman, L., Hertzmann, A., Hutka, S., & Zhang, Y. (2022). Towards Better 
User Studies in Computer Graphics and Vision. arXiv preprint arXiv:2206.11461.



Questions?
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Rigurous evaluation for 
publication
Experiments are necessary

68
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Does it work?
Yes or No

70

If only it were 
this easy



Are people 
going to use it 
without 
errors?
Probability distribution

71



Is a joystick better than a keyboard?

72



73



Open Science 
Framework

74

Landing page: 
https://www.cos.io/

Lectures:
https://www.cos.io/events



Open Science 
Framework

75



Tools to manage the research cycle

76
https://github.com/scienceverse
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Collaboration 
and sharing



Pre-registration

The process of documenting a study's hypotheses, 
methodology, and analysis plan in a public, time-stamped 
registry before data collection begins.

It is highly valuable because it prevents bias (e.g., selectively 
reporting only positive outcomes), distinguishes planned 
research from accidental discoveries, and increases the 
overall credibility and transparency of scientific findings.

78



If you 
preregister, you 
are not 
tempted to 
change half-
way to find 
what is 
convenient to 
find

79

https://www.cos.io/blog/
prereg-for-research-
communities

Otsubo et al. 2024. First-Person Perspective Induces Stronger Feelings of Awe and Presence Compared to Third-
Person Perspective in Virtual Reality. In Proceedings of the 26th International Conference on Multimodal 
Interaction (ICMI '24). https://doi.org/10.1145/3678957.3685753



Questions?
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Experiment protocol template
実験計画のテンプレート

https://docs.google.com/document/d/118Crarfw62Z1odOkCYw2bjbrqtM4fQ_NtFUsptNJxic/edit?usp=sharing
https://docs.google.com/document/d/1RrFIGOOfHreyHFAYICkkuOFIdev8qmTUfftALOyevYg/edit?usp=sharing
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TastinessSugar
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実験の背景

社会への貢献
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TastinessBrownie
Sugar
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実験の背景

社会への貢献



Hypothesis 仮説
A proposed explanation or educated guess for a phenomenon, 
often acting as a starting point for scientific investigation

Core Characteristics:
• Testable: You must be able to measure and observe it through 

experiments or data collection
• Falsifiable: There must be a possibility to prove the hypothesis 

wrong
• Specific: It outlines exactly what you expect to happen between 

variables

88



Research question
The hypothesis is an expected answer

89

How does sugar in brownies 
affects their tastiness?



Hypothesis

90

How does sugar in brownies 
affects their tastiness?



Hypothesis

If taste affects preference, then mean preference indices will 
be higher with higher concentrations of sugar.

91

It is an educated guess; please add a rationale from 
the literature

Otsubo et al. 2024. First-Person Perspective Induces Stronger Feelings of Awe and Presence Compared to Third-
Person Perspective in Virtual Reality. In Proceedings of the 26th International Conference on Multimodal 
Interaction (ICMI '24). https://doi.org/10.1145/3678957.3685753



Hypothesis

If taste affects preference, then mean preference indices will 
be higher with higher concentrations of sugar.

92

Dependent variable

Independent variable



Hypothesis

If taste affects preference, then mean preference indices 
will be higher with higher concentrations of sugar.

93

Dependent variable

Independent variablePrediction



Hypothesis

If taste affects preference, then mean preference indices 
will be higher with higher concentrations of sugar.

• Each hypothesis has only one IV and one DV
• Each hypothesis has a statistical test associated with it 

(testable)

94

Dependent variable (DV)

Independent variable (IV)Prediction



Variables
変数

95



Independent variables 
操作変数（独立変数または実験条件）

If taste affects preference, then mean preference indices will 
be higher with higher concentrations of sugar.

96

Independent variable (IV)
Levels (cane 
sugar by mass):
1. 15%
2. 20%
3. 25%
4. 40%

Levels = experiment condition 
only when there is only one IV



Dependent Variables or 
Measurements 測定変数

97

Two questionnaires to measure 
preference (one variable) OK?



Hypothesis

If taste affects preference, then mean preference indices 
will be higher with higher concentrations of sugar.

• Each hypothesis has only one IV and one DV
• Each hypothesis has a statistical test associated with it 

(testable)

98

Dependent variable (DV)

Independent variable (IV)Prediction



Aggregated variables 
指標（または集計変数）

A combination of measurements in a single variable

99



Confounding factors
交絡

• Correlation is not causation
• Other variables not in your 

design can be 
”confounding” and affect 
your experiment

100

By Cmglee - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=90569350



Confounding factors
交絡

101
http://www.biostat.jhsph.edu/courses/bio621/misc/Chocolate%20consumption
%20cognitive%20function%20and%20nobel%20laurates%20(NEJM).pdf

Chocolate consumption 
is related to number of 
Nobel Laureates?

Maurage et al. 2013. Does Chocolate Consumption Really Boost 
Nobel Award Chances? The Peril of Over-Interpreting 
Correlations in Health Studies. The Journal of Nutrition, Volume 
143, Issue 6, Pages 931-933, 
https://doi.org/10.3945/jn.113.174813



Questions?
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Experiment design 実験計画
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Experiment design 実験計画
Between-subjects design 
被験者間

• Different groups of 
participants receive 
different levels of the IV

• Each participant serves in 
only one condition of the 
IVs

• Independent or matched 
samples are used in each 
condition

Within-subjects design 
被験者内

• One group of participants 
receives every level of the IV

• Each participant serves in all 
conditions of the IVs

• The same sample is used in 
each condition

104



Experiment design 実験計画

Within-
subjects 
design 
被験者内

https://www.chegg.com/writing/guides/research/within-subject-design/

Needs fewer 
participants

There might be 
order effects

Needs more 
participants

Conditions are 
independently 
measured

Between-
subjects 
design 
被験者間



Experiment design 実験計画
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Counterbalancing

• Randomization might 
randomly lead to repeated 
orders

• Counterbalancing is a 
method to minimize order 
effects without falling into 
unwanted imbalances

• The Latin Square method (
ラテン方法) is a widely used

107

https://online.stat.psu.edu/stat503/lesson/4/4.3

https://www.jspt.or.jp/ebpt_glossary/latin.html
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https://damienmasson.com/tools/latin_square/



Stimuli 刺激

109

Recipe for the 
brownies on each 
condition:
1. 15%
2. 20%
3. 25%
4. 40%

Make sure to 
give enough 
detail for it to be 
reproducible 
(Open Science 
Framework)



Taskタスク
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Wei, X., Liu, H., Perusquía-Hernández, M., Masai, K., Isoyama, N., Uchiyama, H., Kiyokawa, K. 
Unobtrusive Visual Acuity Monitoring: Using EOG to Detect Blurred Vision. 45th Annual 
International Conference of the IEEE Engineering in Medicine and Biology Society. 2023.

Wei, X., Liu, H., Hirao, Y., Perusquía-Hernández, M., Uchiyama, H., Kiyokawa, K. 
"Electrooculography-Based Detection of Refractive Vision Problems." IEEE Journal of 
Biomedical and Health Informatics (JBHI). DOI: 10.1109/JBHI.2026.3652204



Experimental procedure
実験手順
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Experimental procedure
実験手順
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Wei, X., et al. Unobtrusive Visual Acuity Monitoring: 
Using EOG to Detect Blurred Vision. EMBC2023.

Wei, X., et al. "Electrooculography-Based Detection of 
Refractive Vision Problems. JBHI2026



Experimental procedure
実験手順
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Wei, X., et al. Unobtrusive Visual Acuity Monitoring: 
Using EOG to Detect Blurred Vision. EMBC2023.

Wei, X., et al. "Electrooculography-Based Detection of 
Refractive Vision Problems. JBHI2026



Experimental procedure
実験手順
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Wei, X., et al. Unobtrusive Visual Acuity Monitoring: 
Using EOG to Detect Blurred Vision. EMBC2023.

Wei, X., et al. "Electrooculography-Based Detection of 
Refractive Vision Problems. JBHI2026



Blinding 盲検化

• Who knows about the experiment?
• It aims to prevent biases

124



Sampling plan サンプリング計画

125



Questions?
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Sample size サンプリングサイズ

128



The case of repeated measures

Between: 280 participants
Within: 73 participants

129



Effect size

• An effect size is a quantitative measure of the 
magnitude of a phenomenon or the strength of a 
relationship between variables in a study. 

• While a p-value tells you if an effect exists, the effect 
size tells you how large or practical that effect actually 
is in the real world.

• They are complementary; you cannot interpret effect 
sizes unless the results are significant.

130



Example: is there a yellow ball in this 
bag?

131



Cohen’s d

Small: d = .02
Medium: d = .50
Large: d = .80

132

https://en.wikipedia.org/wiki/Effect_size

Sullivan & Fein. 2012. Using Effect Size—or Why the P Value 
Is Not Enough. . 2012 Sep;4(3):279–282. doi: 10.4300/JGME-D-
12-00156.1



Statistical significance is 
the least interesting thing 
about the results. You 
should describe the 
results in terms of 
measures of magnitude –
not just, does a treatment 
affect people, but how 
much does it affect them.
-Gene V. Glass

133

The primary product of a 
research inquiry is one or 
more measures of effect 
size, not P values.
-Jacob Cohen

Sullivan & Fein. 2012. Using Effect Size—or Why the P Value 
Is Not Enough. . 2012 Sep;4(3):279–282. doi: 10.4300/JGME-D-
12-00156.1



Questions?
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Analysis

136



137



Why R?
Many useful libraries, and it is better documented than Python for 
scientific purposes

138



139https://tidyverse.org/
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https://psyteachr.github.io/books/

https://riseki.cloudfree.jp/?ANOVA%E5%90%9B



Questions?
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Institutional Review Board (IRB)

• An independent committee of scientists, ethicists, and 
community members

• It reviews and monitors research involving human subjects 
to ensure their rights, safety, and welfare are protected.

• They ensure:
• Participant protection
• Ethical standard enforcement
• Scientific integrity

144

Grady. 2015. Institutional Review Boards, Purpose and Challenges. 
Chest148(5):1148–1155. doi: 10.1378/chest.15-0706 



Institutional Review Board (IRB)

145

Grady. 2015. Institutional Review Boards, Purpose and Challenges. Chest148(5):1148–1155. doi: 10.1378/chest.15-0706 



The IRB decides whether 
you can conduct your 
experiment
The procedure protects participants, and also protects you against 
unexpected outcomes

146



Good practices and ethics

1. Guard human participants, their dignity, rights and welfare
2. Protocol for recruitment and explanation of the study
3. Informed consent
4. Availability of data and code (data transparency)
5. Ethics committee board approval
6. Be sensitive towards the individuals that participate in your 

study
7. Make clear that their personal information is safe



Questions?

148



Biosignal Processing for 
Affective Computing 
Applications in Virtual 
Reality

Monica Perusquía-Hernández
Nara Institute of Science and Technology (NAIST)

2026.09.07

149
perusquia@ieee.org



Topics

150



Thank you very much


