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GEIST research group 
2017+ (est. 2009)

Cooperation within projects and researchers from international 
universities in areas of:

• Semantic knowledge engineering

• Knowledge graphs

• Context-aware systems

• Ambient intelligence

• Sensor data analysis

• Affective computing

• Industrial AI

• Explainable AI (XAI)

• AI and Law

• Semantic data mining

Research staff mobility and position “upgrade”.

In 2020 we moved from AGH to Jagiellonian!



Areas of 
interest, 
projects, and 
activities

• Hybrid AI systems 
combining Intelligent 
data analysis with 
human knowledge

• Contextual sensor data 
analysis

• Applications of AI 
methods over a range 
of domains

• Interdiscip. workshops: 
SEDAMI (ECMLPKDD), 
PRAXAI (DSAA), AfCAI 
(IWINAC), XAILA (JURIX)

• CHIST-ERA Pacmel 
project: data analysis 
models for I4.0

• CHIST-ERA XPM project: 
PdM with XAI in I4.0

• NCBR projects in AI for 
marketing

• BIRAFFE: affective 
computing AfC

• PANBA: experiments in 
AfC

• HULCKA: human in the 
loop data clustering



Why humanized, 
human centric AI?

• AI has been (so far) made by humans and 
for humans

• H knowledge is de facto the driving factor 
in AI

• H factors are in important in interaction, 
feedback, context

• Hs are users of AI, thus need to 
understand and accept it

• H-centric perspective might be critical for 
future AI, e.g. embodiment



Source: Presentation @ DSAA2021



Source: https://www.mdpi.com/1996-1073/13/24/6630/htm



Improvements of cluster analysis with XAI and 
human in the loop approach

• Data is multidimensional and 
unlabelled

• Main goal is to discover, 
assign meaning and analyse
patterns in the data

• Coarse expert knoweldge exists
and possibly contradicts with 
knowledge discovered from 
data

• Domain experts may not 
have full expert knowledge
about technical details of the 
machinery



Motivation

• Having expert labelling and 
automated labelling we wanted 
to confront it, and possibly 
refine the former

• The refinement should include 
merging and splitting expert 
clusters

• The recommendations for splits 
and merges should be 
explained

• It should be possible to 
measure the quality of 
explanations
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Knowledge Augmented Clustering (KnAC)

https://github.com/sbobek/knac

Bobek S., Nalepa G.J., Augmenting Automatic Clustering with Expert Knowledge 
and Explanations, In:Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. 
ICCS 2021. Lecture Notes in Computer Science, vol 12745. 
Springer, Cham. https://doi.org/10.1007/978-3-030-77970-2_48

KnAC: an approach for enhancing cluster analysis with background knowledge and
explanations, S. Bobek, M. Kuk, J. Brzegowski, E. Brzychczy, and G. J. Nalepa.
ArXiv: https://arxiv.org/abs/2112.08759

https://doi.org/10.1007/978-3-030-77970-2_48
https://arxiv.org/abs/2112.08759


Select candidates for splits and merges

SPLIT EXPERT CLUSTER

E_1

INTO CLUSTERS

[(C_1, C_2)]

(Confidence 0.87)

Decrease in silhouette 
score between splitted 

clusters

Linkage distance between 
merged clusters

https://github.com/sbobek/knac

Bobek S., Nalepa G.J., Augmenting Automatic Clustering with Expert Knowledge 
and Explanations, In:Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. 
ICCS 2021. Lecture Notes in Computer Science, vol 12745. 
Springer, Cham. https://doi.org/10.1007/978-3-030-77970-2_48

KnAC: an approach for enhancing cluster analysis with background knowledge and
explanations, S. Bobek, M. Kuk, J. Brzegowski, E. Brzychczy, and G. J. Nalepa.
ArXiv: https://arxiv.org/abs/2112.08759

https://doi.org/10.1007/978-3-030-77970-2_48
https://arxiv.org/abs/2112.08759


Explanations of splits and merges

C_1: x1 <= -0.30 (Precision: 0.99, Coverage: 0.49)

C_2: x1 > -0.30 (Precision: 1.00, Coverage: 0.49)

SPLIT 

EXPERT CLUSTER E_1

INTO CLUSTERS

[(C_1, C_2)]

(Confidence 0.87)

https://github.com/sbobek/knac

Bobek S., Nalepa G.J., Augmenting Automatic Clustering with Expert Knowledge 
and Explanations, In:Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. 
ICCS 2021. Lecture Notes in Computer Science, vol 12745. 
Springer, Cham. https://doi.org/10.1007/978-3-030-77970-2_48

KnAC: an approach for enhancing cluster analysis with background knowledge and
explanations, S. Bobek, M. Kuk, J. Brzegowski, E. Brzychczy, and G. J. Nalepa.
ArXiv: https://arxiv.org/abs/2112.08759

https://doi.org/10.1007/978-3-030-77970-2_48
https://arxiv.org/abs/2112.08759


Better explanations for clusters differences

Kuk M., Bobek S., Nalepa G.J., Explainable clustering with multidimensional bounding boxes, 
2021 IEEE 8th International Conference on Data Science and Advanced Analytics, DSAA 
2021. https://doi.org/10.1109/DSAA53316.2021.9564220

Bobek S., Kuk M. Nalepa G.J.,
Enhancing cluster analysis with explainable AI and multidimensional cluster prototypes
(Submitten to IEEE Access)

Rule no.​​ Rule​​ Cluster​​ Certainty​​

1​​ F1 > 0.68 and F2 > 2.99​​ 0​​ 0.48​​

2​​ 0.68 < F1 ≤ 1.77 and F2 > 1.64​​ 0​​ 0.64​​

3​​ -1.14 < F1 ≤ 1.77 and F2 > 1.64​​ 0​​ 0.54​​

4​​ F1 > 0.68 and F2 ≤ 2.99​​ 1​​ 0.44​​

5​​ F1 > -1.14 and F2 ≤ 1.64​​ 1​​ 0.68​​

6​​ F1 ≤ -1.14​​ 2​​ 0.25​​

7​​ F1 ≤ 0.68 and F2 ≤ 2.99​​ 2​​ 0.43​​

https://doi.org/10.1109/DSAA53316.2021.9564220


Local Uncertain eXplanations (LUX)

@relation lux

@attribute x1 @REAL

@attribute x2 @REAL

@attribute class {1,0}

@data

0.94,0.01,1[0.48]

0.87,-0.04,1[0.64]

1.02,-0.16,1[0.78]

1.14,0.08,1[0.37]

1.01,-0.21,1[0.83]

1.10,-0.19,1[0.81]

0.80,-0.13,1[0.81]

0.91,-0.23,1[0.87]

0.77,-0.12,1[0.83]

1.01,-0.28,1[0.89]

0.97,-0.28,1[0.89]

...

• We use neighbourhood as uncertain
dataset

• Instead of probability calculated as 
frequency, we average the probability
obtained from ML model

• We modify Information Gain split
criterion to use these measure and 
build decision tree

https://github.com/sbobek/lux
Bobek S., Nalepa G.J., Introducing Uncertainty into Explainable AI Methods, 
In: Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. ICCS 
2021. Lecture Notes in Computer Science, vol 12745. Springer, 
Cham. https://doi.org/10.1007/978-3-030-77980-1_34

https://doi.org/10.1007/978-3-030-77980-1_34


Future works: evaluation of explanations
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Bobek S., Mozolewski M., Nalepa G.J., Explanation-Driven Model Stacking, 
In: Paszynski, M. et.al. (eds) Computational Science – ICCS 
2021. Lecture Notes inComputerScience, vol 12745. Springer,
Cham. https://doi.org/10.1007/978-3-030-77980-1_28

https://doi.org/10.1007/978-3-030-77980-1_28


Future works: evaluation of explanations

Bobek S., Mozolewski M., Nalepa G.J., Explanation-Driven Model Stacking, 
In: Paszynski, M. et.al. (eds) Computational Science – ICCS 
2021. Lecture Notes inComputerScience, vol 12745. Springer,
Cham. https://doi.org/10.1007/978-3-030-77980-1_28

https://doi.org/10.1007/978-3-030-77980-1_28


Future works: evaluation of explanations

Perturb
data accordingly

Bobek S., Mozolewski M., Nalepa G.J., Explanation-Driven Model Stacking, 
In: Paszynski, M. et.al. (eds) Computational Science – ICCS 
2021. Lecture Notes inComputerScience, vol 12745. Springer,
Cham. https://doi.org/10.1007/978-3-030-77980-1_28

https://doi.org/10.1007/978-3-030-77980-1_28


Ensemble explanations

https://github.com/sbobek/inxai
Bobek S., Balaga P., Nalepa G.J., Towards Model-Agnostic Ensemble Explanations,
In: Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. ICCS 
2021. Lecture Notes in Computer Science, vol 12745. Springer, Cham. https://doi.org/10.1007/978-3-
030-77970-2_4

https://doi.org/10.1007/978-3-030-77970-2_4


Methods for cluster analysis

KnAC

•[1] Bobek S., Nalepa G.J., Augmenting Automatic Clustering with Expert Knowledge and Explanations, In: Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. ICCS 
2021. Lecture Notes in Computer Science, vol 12745. Springer, Cham. https://doi.org/10.1007/978-3-030-77970-2_48 (140 Ministry points)

•Contribution: method proposal and design, prototypeimplementation, scientificsuperision, evaluation design

•In this work we present a preliminary work on enhancing cluster analysis with eplainable AI and domain background knowledge

•[2] Bobek S., Kuk M., Brzegowski J., Brzychczy E., Nalepa G.J., KnAC: an approach for enhancing cluster analysis with background knowledge and explanations (submitted to 
Applied Itelligence) (70Ministry points, IF: 5.09)

•Contribution: method proposal, prtotype implementation, design of evaluation experiment, evaluation execution and analysis

•In this work we present a method for cluster analysis with explainableAI and domain knowledge according to human in the loop paradigm. 
We present en evaluation on benchmark and real-lifedatasets.

CLAMP

•[3] Kuk M., Bobek S., Nalepa G.J., Explainable clustering with multidimensional bounding boxes, 2021 IEEE 8th International Conference on Data Science and Advanced Analytics, 
DSAA 2021. https://doi.org/10.1109/DSAA53316.2021.9564220 (140 Ministry points)

•Contribution: method proposal and design for bounding boxes generation, scientific supervision, evaluation design

•In this paper we present an approach for explainable clustering based on lightweight cluster representation in a form of multidimensional bounding boxes

•[4] Bobek S., Kuk M. Nalepa G.J., Enhancing cluster analysis with explainableAI and multidimensional cluster prototypes (Submitted to IEEE Access) (100 Ministry points, IF: 
3.37)

•Contribution: method proposal and design, scientific supervision

•In this work we present a methodology for generating multidimensional representations of clusters in a form of bounding boxes and perform explanations on 
the differences between clsuters. We present en evaluaiton on benchamrk and real-life datasets.

https://doi.org/10.1007/978-3-030-77970-2_48
https://doi.org/10.1109/DSAA53316.2021.9564220


Methods for enhanced XAI

LUX

• [5] Bobek S., Nalepa G.J., Introducing Uncertainty into Explainable AI Methods, In: Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. ICCS 
2021. Lecture Notes in Computer Science, vol 12745. Springer, Cham. https://doi.org/10.1007/978-3-030-77980-1_34 (140 Ministry points)

• Contribution: method proposal and design, prtotype implementation, evaluation design and analysis

• In this work we present a novel method for generating explanatinos based on local approximation of classifier decision boundary with uncertain decision trees.

InXAI

• [6] Bobek S., Balaga P., Nalepa G.J., Towards Model-Agnostic Ensemble Explanations, In: Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. ICCS 
2021. Lecture Notes in Computer Science, vol 12745. Springer, Cham. https://doi.org/10.1007/978-3-030-77970-2_4 (140 Ministry points)

• Contribution: method proposal and design, scientific supervision

• In this work we present a preliminary approach for combining multiple explanation models into one ensemble explanation

• [7] Bobek S., Mozolewski M., Nalepa G.J., Explanation-Driven Model Stacking, In: Paszynski, M. et.al. (eds) Computational Science – ICCS 2021. ICCS 
2021. Lecture Notes in Computer Science, vol 12745. Springer, Cham. https://doi.org/10.1007/978-3-030-77980-1_28 (140 Ministry points)

• Contribution: method proposal and design, scientific supervision, evaluation design

• In this work we present a preliminary approach for combining multiple machine learnign models in order 
to optimize explanations with respect to selected measures such as stability, consistency, etc.

https://doi.org/10.1007/978-3-030-77980-1_34
https://doi.org/10.1007/978-3-030-77970-2_4
https://doi.org/10.1007/978-3-030-77980-1_28


Application area of Industry 4.0

Industry 4.0 Applications

• [8] Jakubowski J., Stanisz P., Bobek S., Nalepa G.J., Anomaly detection in asset degradation process using 
variational autoencoder and explanations, Sensors 2022, 22, 291. https://doi.org/10.3390/s22010291 (100 Ministry points, IF: 3.58)

• Contribution: methods proposal and design for explainable anomaly detection in time series, scientific supervision

• In this work we propose a method that allows for explainable anomaly detection in time series for industrial processes that 
originates from LSTM-based variational autoencoder

• [9] Bobek S., Tadeja S.K., Struski L., Stachura P., Kipouros T., Tabor J., Nalepa G.J., Kristensson P.O., Virtual reality-
based parallel coordinates plots enhanced with explainable ai and data-science analytics for decision-making processes, Applied Sciences 
2022, 12, 331. https://doi.org/10.3390/app12010331 (100 Ministry points, IF: 2.68)

• Contribution: proposal, design and implementation of explainable AI layer in IPCP environment

• In this work we demonstrated applicability of clustering and explainable AI methods in visual analytics to support interpretation 
of immersive parallel coordinate plots.

• [10] Kuk M., Bobek S., Nalepa G.J., Comparing explanations from glass-box and black-box machine-learning models, In: D. Groen et 
al. (eds.): ICCS 2022, Lecture Notes in Computer Science vol. 13352. https://doi.org/10.1007/978-3-031-08757-8_55 (140 Ministry points)

• Contribution: methodology proposal, evaluation design, scientific supervision

• In this work we compared efficiency of inherently interpretable methods and black-box models and XAI algorithms with respect to 
the accuracy and comprehensability.

https://doi.org/10.3390/s22010291
https://doi.org/10.3390/app12010331
https://doi.org/10.1007/978-3-031-08757-8_55


Application area of Industry 4.0

Industry 4.0 Applications

• [11] Nalepa G.J., Bobek S., Kutt K., Atzmueller M., Semantic data mining in ubiquitous sensing: A survey , 
Sensors 2021, 21, 4322, https://doi.org/10.3390/s21134322 (100 Ministry points, IF: 3.58)

• Contribution: analysis of XAI methods in semantic data mining, analysis of applications of semantic data mining in Industry 4.0

• In this work we present an overview of semantic data mining methods in areas which concerns multidimensional time series

• [12] Jakubowski J., Stanisz P., Bobek S., Nalepa G.J., Explainable anomaly detection for Hot-rolling industrial process, 2021 IEEE 8th International 
Conference on Data Science and Advanced Analytics, DSAA 2021. https://doi.org/10.1109/DSAA53316.2021.9564228 (140 Ministry points)

• Contribution: method proposal, scientific supervision, evaluation design

• In this work we propose a method that allows for explainable anomaly detection in time series for industrial processes that originates from LSTM-
based autoencoder

• [13] Jakubowski J., Stanisz P., Bobek S., Nalepa G.J., Performance of Explainable AI Methods in Asset Failure Prediction, In: D. Groen et al. (eds.): ICCS 
2022, Lecture Notes in Computer Science vol. 13353. https://doi.org/10.1007/978-3-031-08760-8_40 (140 Ministry points)

• Contribution: scientific supervition

• In this work we evaluated multiple explanation mechnism for the task of anomaly detection in industrial processess.

• [14] Szelążek M., Bobek S., Nalepa G.J., Semantic Data Mining Based Decision Support for Quality Assessment in Steel Industry (Submitted to Expert
Systems) (70 Ministry points, IF: 2.59)

• Contribution: scientific supervision, method verification

• In this paper we present a method that improves the six-sigma based approach for porcess controll with machine learning and explainable AI.

https://doi.org/10.3390/s21134322
https://doi.org/10.1109/DSAA53316.2021.9564228
https://doi.org/10.1007/978-3-031-08760-8_40


How to design 
intelligent assistants 
of the future?

G. J. Nalepa, K. Kutt, and S. Bobek, “Mobile platform for affective context-aware systems,” Futur. Gener. Comput. Syst., vol. 92, pp. 490–503, Mar. 2019



How to design 
intelligent assistants 
of the future?

o Get the tasks done right...

G. J. Nalepa, K. Kutt, and S. Bobek, “Mobile platform for affective context-aware systems,” Futur. Gener. Comput. Syst., vol. 92, pp. 490–503, Mar. 2019



How to design 
intelligent assistants 
of the future?

o Get the tasks done right...

o ...and react to emotions...

G. J. Nalepa, K. Kutt, and S. Bobek, “Mobile platform for affective context-aware systems,” Futur. Gener. Comput. Syst., vol. 92, pp. 490–503, Mar. 2019



How to design 
intelligent assistants 
of the future?

o Get the tasks done right...

o ...and react to emotions...

o ...in the affective loop!

G. J. Nalepa, K. Kutt, and S. Bobek, “Mobile platform for affective context-aware systems,” Futur. Gener. Comput. Syst., vol. 92, pp. 490–503, Mar. 2019



How to design 
intelligent assistants 
of the future?

o Get the tasks done right...

o ...and react to emotions...

o ...in the affective loop!

Our universal framework as a basis 
for interaction design in intelligent 
systems!

G. J. Nalepa, K. Kutt, and S. Bobek, “Mobile platform for affective context-aware systems,” Futur. Gener. Comput. Syst., vol. 92, pp. 490–503, Mar. 2019



Affective computing exists, but...

It does not work well
"in the wild"



Affective computing exists, but...

It does not work well
"in the wild"

o There is a need for 
ecological experimental
environment!

G. J. Nalepa et al., “Analysis and Use of the Emotional Context with Wearable Devices for Games and Intelligent Assistants,” Sensors, vol. 19, no. 11, p. 2509, 2019.



Video game-based 
affective environment

Rich (as a real life) &
controllable (as a classical experiment)
context-based research environment!

G. J. Nalepa et al., “Analysis and Use of the Emotional Context with Wearable Devices for Games and Intelligent Assistants,” Sensors, vol. 19, no. 11, p. 2509, 2019.



Video game-based 
affective environment

Rich (as a real life) &
controllable (as a classical experiment)
context-based research environment!

Game: London Bridge

Goal: Affective vs neutral feedback?

G. J. Nalepa, B. Giżycka, K. Kutt, and J. K. Argasiński, “Affective Design Patterns in Computer Games. Scrollrunner Case Study,” in FedCSIS 2017, pp. 345–352.



Video game-based 
affective environment

Rich (as a real life) &
controllable (as a classical experiment)
context-based research environment!

Game: Affective SpaceShooter

Goal: Asteroid color = Emotional stimuli

G. J. Nalepa et al., “Analysis and Use of the Emotional Context with Wearable Devices for Games and Intelligent Assistants,” Sensors, vol. 19, no. 11, p. 2509, 2019.



Video game-based 
affective environment

Rich (as a real life) &
controllable (as a classical experiment)
context-based research environment!

Game: Freud Me Out

Goal: Peaceful vs aggressive scenario

G. J. Nalepa et al., “Analysis and Use of the Emotional Context with Wearable Devices for Games and Intelligent Assistants,” Sensors, vol. 19, no. 11, p. 2509, 2019.



Video game-based 
affective environment

Rich (as a real life) &
controllable (as a classical experiment)
context-based research environment!

Game: Room of the Ghosts / Jump! / 
Labyrinth

Goal: Short levels aimed at restricted set 
of emotions

L. Żuchowska, K. Kutt, et al., “Affective Games Provide Controlable Context. Proposal of an Experimental Framework,” in MRC@ECAI 2020, vol. 2787, pp. 45–50.



Video game-based 
affective environment

Rich (as a real life) &
controllable (as a classical experiment)
context-based research environment!

Game: Not-Named Affective RPG

Goal: Bartle's Types of Players vs 
Personality & Emotions

L. Żuchowska, K. Kutt, and G. J. Nalepa, “Bartle Taxonomy-based Game for Affective and Personality Computing Research,” in MRC@IJCAI 2021, 2021, pp. 51–55.



Affective computing exists, but...

It does not work well
"in the wild"

o There is a need for 
ecological experimental
environment!

o There is a need
for personalization!

K. Kutt, D. Drążyk, S. Bobek, and G. J. Nalepa, “Personality-Based Affective Adaptation Methods for Intelligent Systems,” Sensors, vol. 21, no. 1,p. 163, 2021.



Adaptation and personalization

K. Kutt, D. Drążyk, S. Bobek, and G. J. Nalepa, “Personality-Based Affective Adaptation Methods for Intelligent Systems,” Sensors, vol. 21, no. 1,p. 163, 2021.

We want to know something about this particular user:
"Big Five" factors of personality as a base!

1. Start by determining the user's personality
(personality computing)

2. Select one of pre-trained models for personality
profiles (no "cold start" problem!)

3. The system is pre-adapted to the user (better than
general model!)

4. Later, collect the interaction-related data to more
accurately personalize the model for that particular
user



BIRAFFE series of experiments & datasets

BIRAFFE2

• 103 participants (33% female)

• Classical experiment & games session

• "Big Five" personality traits

• Detailed game & procedure logs

• ~60 min of recordings for each participant: 
ECG, EDA, gyroscope, face images

Available under CC licence at Zenodo

K. Kutt et al., “BIRAFFE2, a multimodal dataset for emotion-based personalization in rich affective game environments,” Sci. Data, vol. 9, no. 1, p. 274, 2022.



Future Works: BIRAFFE3

• More signals: mobile EEG!

• More person-related data:
EPQ-R (personality), Bartle
Taxonomy of Players!

• Brand new affective game!

• New sensor kit: biosignalsplux
provides better ECG and EDA!

• Better face images!

• Wider range of emotions: fear!

• Pilot: July & September 2022
Actual study: Autumn 2022
New dataset: January 2023

Analyses:

• Pre-adapted models

• Multimodal fusion

• High-level context extraction

• Process mining on game logs



Loki: semantic wiki

K. Kutt, and G. J. Nalepa, “Loki – the Semantic Wiki for Collaborative Knowledge Engineering,” Expert Systems with Applications, submitted in May 2022.



Loki: semantic wiki with KR modules (BPMN)

K. Kutt, and G. J. Nalepa, “Loki – the Semantic Wiki for Collaborative Knowledge Engineering,” Expert Systems with Applications, submitted in May 2022.



Loki: semantic wiki with KR modules (SBVR)

K. Kutt, and G. J. Nalepa, “Loki – the Semantic Wiki for Collaborative Knowledge Engineering,” Expert Systems with Applications, submitted in May 2022.



Loki: semantic wiki with CKE support

CKE agile process support:

o Reasoning unit tests

o Change ontologies

o Semantic changelog

o Metrics of changes

o Gamification-based
incentives for users

o Usability: code hint and 
completion

K. Kutt, and G. J. Nalepa, “Loki – the Semantic Wiki for Collaborative Knowledge Engineering,” Expert Systems with Applications, submitted in May 2022.



Loki is the whole ecosystem

https://loki.re/

K. Kutt, and G. J. Nalepa, “Loki – the Semantic Wiki for Collaborative Knowledge Engineering,” Expert Systems with Applications, submitted in May 2022.



Future Works: Loki

• In progress: Loki Engine migration from Prolog to triple store

• Then:
• Use Loki with domain experts, e.g., in Digital Humanities

• Adaptive UI (based on logged user actions)

• More gamification



Knowledge graphs: J.A.N.E.

K. Kutt, S. Skoczeń, and G. J. Nalepa, “A Voice-Based Travel Recommendation System Using Linked Open Data,” in ICCS 2021, Part III, 2021, pp. 370–377



Knowledge graphs: JARVIS

S. K. Tadeja et al., “Jarvis for Aeroengine Analytics: Using Speech and Knowledge Mining in Virtual Reality,” IEEE Transactions on Aerospace and Electronic Systems, 
submitted in January 2022. Preprint: https://arxiv.org/pdf/2107.13403.pdf



Knowledge graphs in goods and vehicle monitoring

K. Kutt et al., “Smart Data for Goods and Vehicle Monitoring – Practical Considerations on Data Semantization,” in ICTAI 2021, pp. 1216–1220.

Sensory data semantization
solution:

o Ontology for sensory data in the 
logistics domain

o Implementation using state-of-
the-art tools (Jena, Blazegraph)

o Detailed description of several
challenges (with their solutions)

o Real-time inference with large
amount of incoming data and 
complex model is not possible



Publications [Affective computing]

1. [BIRAFFE] K. Kutt, D. Drążyk, L. Żuchowska, M. Szelążek, S. Bobek, and G. J. Nalepa, “BIRAFFE2, a multimodal dataset for emotion-based personalization in rich 
affective game environments,” Sci. Data, vol. 9, no. 1, p. 274, 2022, doi: 10.1038/s41597-022-01402-6 (140 Ministry points, IF: 6.444)

1. The presentation of the BIRAFFE2 dataset (Data Descriptor)

2. [BIRAFFE] K. Kutt, P. Sobczyk, and G. J. Nalepa, “Evaluation of Selected APIs for Emotion Recognition from Facial Expressions,” in IWINAC 2022 Proceedings, Part II, J. 
M. Ferrández Vicente, J. R. Álvarez-Sánchez, F. de la Paz López, and H. Adeli, Eds. Cham: Springer International Publishing, 2022, pp. 65–74.

1. Practical evaluation of two most popular APIs on benchmark datasets

3. [BIRAFFE] K. Kutt, D. Drążyk, S. Bobek, and G. J. Nalepa, “Personality-Based Affective Adaptation Methods for Intelligent Systems,” Sensors, vol. 21, no. 1, p. 163, 
2021. (100 Ministry points, IF: 3.275)

1. Summary of our approach for pre-adaptation followed by further personalization with results from BIRAFFE1 experiment

4. [Other] L. Żuchowska, K. Kutt, K. Geleta, S. Bobek, and G. J. Nalepa, “Affective Games Provide Controlable Context. Proposal of an Experimental Framework,” in 
MRC@ECAI 2020, vol. 2787, pp. 45–50.

1. Proposal of the Unity-based framework for the generation of game-based experiments and in-game questionnaires

5. [Other] G. J. Nalepa, K. Kutt, B. Giżycka, P. Jemioło, and S. Bobek, “Analysis and Use of the Emotional Context with Wearable Devices for Games and Intelligent
Assistants,” Sensors, vol. 19, no. 11, p. 2509, 2019. (100 Ministry points, IF: 3.031)

1. Summary of experiments conducted before the emergence of personalization/adaptation ideas (pre-BIRAFFE)

6. [Other] G. J. Nalepa, K. Kutt, and S. Bobek, “Mobile platform for affective context-aware systems,” Futur. Gener. Comput. Syst., vol. 92, pp. 490–503, Mar. 
2019. (100 Ministry points, IF: 3.997)

1. Proposal of context-aware architecture for affective computing systems



Publications [Knowledge graphs]

1. [Loki] K. Kutt, and G. J. Nalepa, “Loki – the Semantic Wiki for Collaborative Knowledge Engineering,” Expert Systems with Applications, submitted in May 2022.

1. Development of modules for Loki to better support collaborative knowledge engineering, e.g., introduction of unit tests and metrics

2. [Other] S. K. Tadeja, K. Kutt, Y. Lu, P. Seshadri, G. J. Nalepa, and P. O. Kristensson, “Jarvis for Aeroengine Analytics: Using Speech and Knowledge Mining in Virtual 
Reality,” IEEE Transactions on Aerospace and Electronic Systems , submitted in January 2022. Preprint: https://arxiv.org/pdf/2107.13403.pdf

1. Knowledge graphs as a foundation for a dialog system supporting jet engine analytics in virtual reality environment

3. [Other] K. Kutt, P. Nowara, R. Szczur, G. Barnowska, and G. J. Nalepa, “Smart Data for Goods and Vehicle Monitoring – Practical Considerations on Data 
Semantization,” in 2021 IEEE 33rd International Conference on Tools with Artificial Intelligence (ICTAI), Nov. 2021, pp. 1216–1220.

1. Summary of triple store deployment for processing transport-related sensory data (e.g., parcel temperature or acceleration)

4. [Other] G. J. Nalepa, S. Bobek, K. Kutt, and M. Atzmueller, “Semantic Data Mining in Ubiquitous Sensing: A Survey,” Sensors, vol. 21, no. 13, p. 4322, 
2021. (100 Ministry points, IF: 3.275)

1. My contribution: review of methods for semantization of various environmental data

5. [Other] K. Kutt, S. Skoczeń, and G. J. Nalepa, “A Voice-Based Travel Recommendation System Using Linked Open Data,” in Computational Science – ICCS 2021, Part 
III, 2021, pp. 370–377, doi: 10.1007/978-3-030-77967-2_31 (140 Ministry points)

1. Proposal of J.A.N.E. -- intelligent assistant, which suggests travel directions based on user preferences and selected sets of linked open data



Recent 
activities

• Workshops

• SEDAMI -- The theme of the SEDAMI workshop is semantic data mining. We 
focus mainly on methods that allow include/utilize/exploit semantic
information and domain knowledge in the context of machine learning and 
data mining, focusing on domains and research questions that have not been
deeply investigated so far and to improve solutions to classic tasks.

• PRAXAI -- special session at The 9th IEEE International Conference on Data 
Science and Advanced Analytics focuses on bringing the research on 
Explainable Artificial Intelligence (XAI) to actual applications and tools that
help to better integrate them as a must-have step in every AI pipeline

• AfCAI 2022 – workshop at IWINAC 2022 aimed at bring together people
interested in research on affective computing, ambient intelligence, and 
context aware systems. We assume a goal-oriented yet multidisciplinary
research approach, including computer science, artificial intelligence, 
biomedical engineering, and experimental sciences

• Project activities
• Human in the Loop Clustering with Knowledge Augmentations (HuLCKA)

• Inicjatywa Doskonałości UJ
• Knowledge encoding methods and augmentation with clustering algorit

hms.
• Custom explanation mechanisms exploiting nature of the data 

and type of background knowledge.
• Optimisation of the guided process of merges and splits.
• Application and evaluation of results to different types of 

data, such as tabular data, time series and possibly images
• Personality, Affective Context and the Brain (PANBA)

• Inicjatywa Doskonałości UJ
• Analysis of data collected in BIRAFFE1 and BIRAFFE2
• Preparation of the BIRAFFE3 (new game, several extensions in the 

research protocol)



Areas of 
collaboration

• Specific challenges
• Explanation evaluation for time series (InXAI)
• Better Anomaly Explanations (LUX)
• Knowlege-based explanations – including expert

knowledge in explanation generation (or
evaluation)

• Pre-adapted emotion prediction models (on 
BIRAFFE2/BIRAFFE3)

• Affective games' logs exploration
• Use Loki with domain experts in a real-life 

scenario
• ML models in financial modeling
• Ontological modeling in humanities

• Open positions at JU: postdoc from the XPM 
project, assistant profesor (tenure track)



Thank you for 
your attention!

GEIST.re


