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Kurzfassung

Inhaltsbasierte Restaurantempfehlungssysteme verwenden Eigenschaften wie Art der
Kiche, Preis und Standort, um den Benutzerinnen und Benutzern Restaurants vorzuschla-
gen. Durch die Analyse des Inhalts von Restaurants kénnen diese Systeme Empfehlungen
generieren. In der Forschung wird aktuell untersucht, wie ihre E [eltivitat und Anpas-
sungsfahigkeit verbessert werden kann. In dieser Arbeit werden verschiedene Ideen fur den
Aufbau eines robusten Empfehlungssystems untersucht. Diese Ideen umfassen Text- und
Bildverarbeitung. Fur Restaurantvorschlage mittels Bildverarbeitung untersuchen wir
Ansatze, die entweder auf der Farbahnlichkeit von Bildern basieren oder Eigenschaften
mithilfe trainierter Bildmodelle extrahieren. Fir die Textverarbeitung verwenden wir
als Baseline-Modell TF-IDF sowie das State-of-the-Art-Modell SBERT. Anhand eines
Prototypen werden die vorgeschlagenen Modelle prasentiert. Mit der richtigen Vorver-
arbeitung kann TF-IDF &ahnliche Ergebnisse wie SBERT erreichen und diese je nach
Szenario auch Ubertre [ed. Jedoch bietet SBERT mehr neuartige Empfehlungen als das
Baseline-Modell. Je nach Szenario kdnnen beide Modelle verwendet werden, um sinnvolle
Restaurantempfehlungen zu generieren.



Abstract

Content-based restaurant recommender systems use features such as cuisine type, price
range, and location to suggest dining options to users. By analyzing the content of
restaurants, these systems can generate recommendations. Current research explores
ways to improve their e [edtiveness. In this thesis we explore dilerknt ideas on how
to build a robust recommender system. Such ideas include text and image processing.
For image processing we explore suggesting restaurants based on image color similarity
or feature extraction using pre-trained image models. For text processing we explore
TF-IDF as a baseline and the state-of-the-art model SBERT. These ideas are then used
in a practical case. Results show that with proper preprocessing, TF-IDF can achieve
similar scores to SBERT and depending on the scenario even outperform it. However
SBERT still provides more novel recommendations than TF-IDF. Depending on the
scenario, both models can also be used to make meaningful restaurant recommendations.
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CHAPTER

Introduction

The food and dining industry has been revolutionized by the internet, providing customers
with a wealth of information and tools to enhance their dining experiences[1]. The rise

of social media, food blogs, and review websites has empowered customers to share their
opinions and experiences with a vast online community, while also allowing restaurants
to showcase their menus and services to a broader audience.

In recent years, the use of recommendation systems has become increasingly popular
in many di erent elds, including the restaurant industry[ 5, 8, 7, 2. These systems
use algorithms to analyze data about customers' preferences, behaviors, and previous
interactions with a particular restaurant to generate personalized recommendations. The
goal of these systems is to help customers make informed choices about where to eat,
while also providing restaurants with valuable insights into their customers' needs and
preferences.

1.1 Content-Based Recommendation Systems

Content-based recommendation systems are a class of recommendation algorithms that
suggest items to users based on their preferences and past interactions with similar items
[12). These systems are based on the idea that if a user likes a particular item, then they
are likely to enjoy other items that have similar features or characteristics.

The features used in content-based systems can vary widely depending on the domain
and the type of items being recommended. For example, in a music recommendation
system, the features may include genre, artist, tempo, and instrumentation, while in a
movie recommendation system, the features may include genre, actors, director, and plot
keywords. For the case of restaurants, restaurant metadata such as location, price-range,
opening-hours can be used, while also utilizing restaurant description and/or images.



1.2. An Overview of the Current Literature on Recommendation Systems

One advantage of content-based systems is that they do not require information about
other users' preferences or behavior to make recommendations. This makes them useful
in situations where user data is limited or di cult to obtain. Additionally, content-based
systems are able to recommend niche or unique items that may not have a large user
base, as they are not dependent on popularity or ratings.

1.2 An Overview of the Current Literature on
Recommendation Systems

All relevant state-of-the-art research relies heavily on user data to build their Recom-
mender Systems (RSs):

Gupta et al. [8] uses a user's geolocation and assumes that a user will like similar
restaurants as the ones that they already visited. A user pro le is created based on the
restaurants visited and similar restaurants nearby are recommended. Another approach
is utilizing user reviews by performing sentiment analysis and deriving a user's favorite
food [2]. This information is then used to compare with restaurant menus and making a
reasonable recommendation to the user.

User reviews could be also used for a venue's amenities instead of the food. The user
should enter their favorite amenities into the system. After that, restaurants that o er
these amenities are extracted and from these, the reviews of the amenities are analyzed
by sentiment analysis. The restaurants that have the best ratings are then suggested].

An interesting idea is also the use of restaurant description together with photos from
the restaurant. This content data is then combined with user data in order to build a
hybrid RS [5].

1.3 GDPR and Its Impact on Constructing RSs With
User Data

In a data-aware European society it is however di cult to have unlimited access to user
data. The General Data Protection Regulation (GDPR)! has had a seismic impact on
the collection and use of user data, drastically altering the landscape of recommendation
systems. This sweeping legislation has imposed strict limits on the collection of user data,
requiring companies to obtain explicit consent from users before collecting, processing,
or storing their personal data.

Falter Verlagsgesellschaft m.b.H? (from now on addressed to as Falter), an Austrian
media portal, has a comprehensive list of restaurants that it displays to their readers and
wants to develop a better way to do this by utilizing recommendation systems. It wants
to achieve this goal without the need for extensive user data thus adding a hard limitation

http://data.europa.eu/eli/reg/2016/679/0j (24 April 2023)
Zhttps:/iwww.falter.at / https://www.falterverlag.at (24 April 2023)



1.3. GDPR and Its Impact on Constructing RSs With User Data

on the construction of such system. The goal of this thesis is to build a content-based RS
that relies solely upon restaurant data to provide users with meaningful recommendations.
This is done by assuming that when the user is opening the page of a certain restaurant,
they are mainly interested on other restaurant with a similar cuisine or feel as the
given restaurant.



CHAPTER

Problem De nition

Falter, has a column called WIEN, WIE ES ISST ! (German wordplay for Vienna, like

it eats ) in which it has compiled a list of more than 6000 restaurants, bars and cafés
grouped by categories that are displayed to the user on Falter's website. The purpose of
this column is to help the user choose a place to dine or drink at by providing them with

a general description about the venue such as working hours, type of kitchen, capacity,
location, images etc. For some of the places Falter has dedicated reviews, written by
professional critics. When opening the page of one of this restaurants or cafés, the user
also receives some recommendations for similar places. These recommendations are then
displayed at the end of the page under Diese Lokale kbnnten Sie auch interessieren
translated to You might also be interested in these restaurants. For the rest of this
thesis we will use the word restaurant to describe all of the venues.

For its recommendations Falter is using basic Itering of the restaurants' categories
which usually comprise of type of cuisine (if given) and the type of venue. It then Iters
the restaurants further by the given restaurant's location (district). In the end the
user receives recommendations based on the restaurant's categories and location. The
problem arises in the fact that the categories sometimes fail to provide an actual similar
restaurant to the one that the user is looking at. The task is to build a more advanced
recommendation system which utilizes other given data like the restaurant's description
or images to give users a better recommendation for their needs.

2.1 Example of Falter's Recommendations

The following example presents the problem with the categories and why these alone do
not always provide meaningful information to the user.

Ihttps:/iwww.falter.at/lokalfuehrer (7 January 2023)
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