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ABSTRACT

We present a comprehensive framework for managing re-
ports sent to the local government by citizens through well-
known instant messaging apps. It leverages a combined use
of Web systems and automated bots, based on Machine Learn-
ing techniques. This project has been developed in collabo-
ration with the local administration of Montecchio Emilia
(Italy). The results show that an automatic classification sys-
tem of this kind can reach very good levels of accuracy, also
above 90%.
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1 INTRODUCTION AND LITERATURE REVIEW

The widespread diffusion of mobile devices in recent years
has allowed citizens to access and send information at any
time of the day. This kind of interactions could be interesting
for public administrations, in order to get reports on different
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public services [3]. Recently, several e-Government services
have been introduced by government and administrations
in the form of conversational chatbots (e.g [7]), but often
without a NLP processing of contents, exploiting the state of
art in Social Media Analysis, to discover knowledge about
users’ sentiment [5], [6] and topic detection [1]. At the same
time, image analysis and object-recognition could be useful
for understanding what a user sends to the municipality. In
our project we propose a system based on free and widely
used apps (Whatsapp, Telegram and Messenger) to send in-
formation to local public administration, including both texts
and images. Reports are also automatically categorized in
one of four predefined classes (environment, lighting, main-
tenance and security), by a classification system based on
text-analysis, image-recognition and object-detection.

2 METHODOLOGY

The overall architecture of the system is shown in Figure 1(a).
It is realized over ActoDES, which is a software framework
which adopts the actor model for the development of complex
distributed systems [4].
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Figure 1: Data flow representation of system.


https://doi.org/10.1145/3284869.3284930
https://doi.org/10.1145/3284869.3284930

Goodtechs *18, November 28-30, 2018, Bologna, Italy

The first layer includes specific bots related to the different
messaging systems and the appropriate components to make
the representations of the various messages homogeneous in
terms of content format, user data, geolocation, data and time.
Reports are then managed in a Web-based system, which we
have developed for playing the role of an ad-hoc Customer
Relationship Management (CRM) system.

Dataset collection

For realizing the system, about 800 instances containing both
text and images have been downloaded from the institutional
websites of several Italian municipalities. In order to have a
balanced training-set we used 200 instances for each selected
category: Environment, Lighting, Maintenance, Security, cor-
responding to the administrative offices that will manage
the various kinds of citizens’ reports.

Text analysis

For the text analysis branch we have build a four-output clas-
sifier. The message is pre-processed and vectorized according
the Bag of Words approach. As proposed in [2], the Multino-
mial Naive-Bayes classification algorithm is chosen for the
analysis of natural language. However, we also compare it
with other well known automatic classification algorithms,
namely: Random Forest (RF), Support Vector Machine (SVM),
and K-Nearest Neighbors (KNN) with K=1.

Image classification

To improve the correct classification of reports, an and image-
recognition step is carried out using Clarifai . For each image
associated with a message, Clarifai returns a list of entities
and concepts associated to the image with a confidence value.
After analyzing these responses, we build a sequence of
words using only the entities with a confidence value greater
than 0.9. This sequence of entities is analyzed in the same
way as the bag of words obtained from the text.

3 RESULTS

We have performed a comparison among three cases: (i)
Classification through text analysis only (using the bag of
words approach), (ii) Classification through image analysis
only (using the image entities), (iii) Classification through
both text and image analyses (concatenating their lists of
features). For this evaluations we have adopted the well-
known ten-fold Cross Validation technique.

In Figure 2, it can be observed that all algorithms perform
better on image entities than on text. Moreover, all algo-
rithms improve their results using all available features, with
the exception of KNN, which is known to work better on a
limited set of features.
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Figure 2: Accuracy of classifiers, using different features and
different algorithms.

Overall, the best classification accuracy is obtained by
the NBM algorithm, using the features of both text and im-
ages. In this case, the classification is correct in over 90% of
cases. However, using the RF algorithm, a very close value of
accuracy can be obtained even using only the image features.

4 CONCLUSIONS AND FUTURE WORKS

The accuracy of the final classification can achieve very good
results, also above 90%, using features from both text and
associated images. However, results also show that using
appropriate machine learning algorithms, it is possible to
collect citizens’ report in a very simplified way, receiving just
geolocalized images, which can be classified automatically
in most cases.
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