UvA-DARE (Digital Academic Repository)

Exploiting Behavioral User Models for Point of Interest Recommendation in Smart Museums
Hashemi, S.H.; Kamps, J.
Published in:
30th Benelux Conference on Artificial Intelligence

Link to publication

Citation for published version (APA):
Hashemi, S. H., & Kamps, J. (2018). Exploiting Behavioral User Models for Point of Interest Recommendation in
Smart Museums. In M. Atzmueller, & W. Duivesteijn (Eds.), 30th Benelux Conference on Artificial Intelligence:
BNAIC 2018 Preproceedings : November 8-9, 2018, Jheronimus Academy of Data Science (JADS), 'sHertogenbosch, The Netherlands (pp. 77-78). (BNAIC; Vol. 30). 's-Hertogenbosch: Jheronimus Academy of
Data Science.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s) and/or copyright holder(s),
other than for strictly personal, individual use, unless the work is under an open content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please let the Library know, stating
your reasons. In case of a legitimate complaint, the Library will make the material inaccessible and/or remove it from the website. Please Ask
the Library: https://uba.uva.nl/en/contact, or a letter to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam,
The Netherlands. You will be contacted as soon as possible.

UvA-DARE is a service provided by the library of the University of Amsterdam (http://dare.uva.nl)
Download date: 27 Sep 2020

30th Benelux Conference
on Artificial Intelligence

BNAIC 2018 Preproceedings
November 8-9, 2018
Jheronimus Academy of Data Science (JADS),
’s-Hertogenbosch, The Netherlands

Editors:
Martin Atzmueller
CSAI/JADS, Tilburg University
Wouter Duivesteijn
Eindhoven University of Technology

Behavioral User Modeling for Point of Interest
Recommendation in Smart Museums
Seyyed Hadi Hashemi and Jaap Kamps
University of Amsterdam, Amsterdam, The Netherlands,
Email: {hashemi,kamps}@uva.nl

1

Introduction

The Internet of Things (IoT) holds the promise to blend real-world and online
behavior in principled ways, yet we are only beginning to understand how to
effectively exploit insights from the online realm into effective applications in
smart environments. Such smart environments aim to provide an improved, personalized experience based on the trail of user interactions with smart devices,
but how does recommendation in smart environments differ from the usual online
recommender systems? And can we exploit similarities to truly blend behavior
in both realms to address the fundamental cold-start problem?
In this article, we experiment with behavioral user models based on interactions with smart devices in a museum, and investigate the personalized recommendation of what to see after visiting an initial set of Point of Interests (POIs),
a key problem in personalizing museum visits or tour guides, and focus on a
critical one-shot POI recommendation task—where to go next?
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Proposed Approach

In order to model users behavior with an aim of providing an effective POI
recommendation based on users implicit information interactions, we have logged
users’ onsite physical information interactions during visits in an IoT-augmented
museum exhibition at scale, which is discussed in details in [3, 4]. Furthermore,
we have collected an even larger set of search logs of the online museum collection.
Users in both sets are unconnected, for privacy reasons we do not have shared
IDs. We study the similarities between users’ online digital and onsite physical
information interaction behaviors, and build new behavioral user models based
on the information interaction behaviors in i) the physical exhibition space, ii)
the online collection, or iii) both.
Specifically, we propose a deep neural multi-layer perceptron (MLP) based
on explicitly given users’ contextual information, and set-based extracted features using users’ physical information interaction behaviors and similar users’
digital information interaction behaviors. According to our experiments detailed
in [1, 2], there are number of external factors available in the physical environment contributing as biases in collected information interaction logs, which
has to be considered in learning a behavioral user model for POI recommendation. These biases are position and temporal rank bias created based on users’
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walk-through behavior [1]. Furthermore, users’ behavior is also affected by other
visitors around them, which leads to an observation of crowd-bias in collected
onsite interaction logs [2].
Our experimental results indicates that the proposed behavioral user modeling approach, using both physical and online user information interaction behaviors, improves the onsite POI recommendation baselines’ performances on
all evaluation metrics. Our proposed MLP approach achieves 83% precision at
rank 1 on the critical one-shot POI recommendation problem, realizing the high
accuracy needed for fruitful deployment in practical situations. Furthermore, the
MLP model is less sensitive to amount of real world interactions in terms of the
seen POIs set-size, by backing of to the online data, hence helps address the cold
start problem in recommendation.

3

Conclusions

Our general conclusion is that it is possible to fruitfully combine information
interactions in the online and physical world for effective recommendation in
smart environments.
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