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The two themes

Explainable Al Gesture Interfaces
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Explaining Black Box Models

Conceptual diagram showing the different
post-hoc explainability approaches available
for a ML model M

Arrieta, Alejandro Barredo, et al. "Explainable
Artificial Intelligence (XAl): Concepts,
taxonomies, opportunities and challenges
toward responsible Al." Information Fusion 58
(2020): 82-115.
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Conceptual Framework

Understanding People m

Explaining Al Conceptual framework for
Reasoned Explanations that

How People should Reason and Explain I How XAI Generates Explanations . .
* Explanation goals Bayesian probability descrlbes how human reasonlng

filter causes | generalize and learn | predict and control rior | conditional | posterior H

fter causes | tlearn | ‘ prier| > processes (left) informs XAl

ransparency | improve decisions | debug model | moderate trust «  Similarity modeling . .
« Inqyiry and reasoning clustering | classification | dimensionality reduction | rule bogndaries tEChnlques (rlght).

induction | 1nafogy | deduction + Intelligibility queries

abduction | hypothetico-deductive model inputs | outputs | certainty | why | why’not | whaft if | how to

I

. Caus.al explanatio.n and causal attribution « XAl elements . .

contrastive | counterfactual | attributio attribution | name | value | clause Dandi ng \Nang' Q|an Yan g, Ashraf
«+ ~Rational choice decisions * Data structures 1 I

probability | risk | expected utility lists | rules | trees | graphs | objects Abdu |I and Brlan Y' LI m' 201 9'

* Visualizations Designing Theory-Driven User-
tornado plot | saliency heatmap | partial dependence plot . .
d Centric Explainable Al. In
How People actually Reason (with Errors) How XAI Support Reasoning (and Mitigate Errors) H
| | Proceedings of CHI 2019, paper

* Dual process model * Mitigate representative bias

system 1 thinking (fast, heuristic) | system 2 thinking (slow, rational) similar prototype | input attributions | contrastive 60 1

* Mitigate availability bias
prior probability
* Mitigate anchoring bias
* System 2 Weaknesges . input attributions | contrastive
lack of knowledge | misattributed trust Mitigate confirmation bias
prior probability | input attributions

Moderate trust
transparency | posterior certainty | scrutable contrasts

« System 1 Heuristic Biases
representativeness | availability | anchoring | confirmation
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Evaluation: Proxy VS Real Task
Proxy Real

The Al must decide: Is 30% or more of the nutrients on this plate fat? Is 30% or more of the nutrients on this plate fat?

Fact: 30% or more of the nutrients on this plate is not fat,

This Al recommended answer is:

NO, 30% or more of the nutrients on this plate is not fat.

What will the Al decide?

What is your decision?

NO, 30% of the nutrients on this plate is not fat. | YES, 30% of the nutrients on this plate is fat. NO, 30% of the nutrients on this plate is not fat. | YES, 30% of the nutrients on this plate is fat.

Zana Buginca, Phoebe Lin, Krzysztof Z. Gajos, and Elena L. Glassman. 2020. Proxy tasks and subjective measures can be
misleading in evaluating explainable Al systems. In Proceedings of IUI '20. (ACM) 454—46L4.
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Engineering Interactive Systems

—— past ——— now —— future — Carcangiu, A., Spano, L. D., Fumera, G., & Roli, F.

Y g
(2019). DEICTIC: A Compositional and Declarative
Gesture Description Based on Hidden Markov
Models. International Journal of Human-Computer
Studies, 122, 113-132

Dessi, Stefano, and Lucio Davide Spano. "DG3:
Exploiting Gesture Declarative Models for Sample
Generation and Online Recognition." Proceedings
of the ACM on Human-Computer Interaction
(2020).

feedback feedforward

Opening the Al Blackbox for a Better HCI - Lucio Davide Spano



Universita degli Studi di Cagliari

Dipartimento di Matematica e Informatica

Thank you!
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