Framework for Training a VA that Supports
Territorial Planning

Villie Morocho
Computer Science Department
University of Cuenca
Cuenca, Ecuador
villie.morocho@ucuenca.edu.ec

Natalia Pacurucu
Faculty of Architecture and Urban
Planning
University of Cuenca
Cuenca, Ecuador
natalia.pacurucu@ucuenca.edu.ec

Abstract—Territorial planning plans are the result of the
search for primary and secondary information sources with the
knowledge of the technical team in charge of preparing or
updating them, and ideally using the citizen's knowledge of the
territory. To this end, various forms of citizen participation have
been explored without much success. In the case study of this
article, the Territorial Plan of the Cuenca Municipality, updated
until 2022, has been analyzed, where the main result has been
the lack of citizen participation. This article proposes a
framework that describes the steps of organization,
systematization and analysis of geographic information sources
for Cuenca, where the large amount of existing but little used
information is identified and that motivates the creation of a
Virtual Assistant (VA) with specialized training according to the
territorial planning axes defined for this municipality. This
assistant must work on a platform for the integration anc
interoperability of geospatial information and existi.c
geoservices, which is the SDI UCuenca.
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I INTRODUCTION

The experience in teaching relatcd to the generation of
land use planning, has allowed to iuentify how to use
Geographic Information Systems-in the classroom. However,
this knowledge is not received vv most of the potential users
of geospatial information. especially the citizens of rural
communities. Added to ihis is the problem of identifying
sources of official infern.ation for such planning. The greater
the participatior: of tixe population in territorial planning, the
better plans ca. be designed [1], [2]. However, those who
know the territory pest are the citizens, who unfortunately do
not necessarily know how to use geographic information
management tools.

An analysis of the geospatial information sources of the
city of Cuenca was carried out in order to integrate them into
the SDI UCuenca platform [3] following the organization
normally used for territorial planning. The Methodological
Guide for the elaboration of Development and Management
Plans elaborated by SENPLADES [4], [5] establishes a
methodology for the generation of territorial management
plans where phases and axes are determined. This division
into axes depends on the priorities determined by the local
government. In the case of Cuenca, in order to develop the
current territorial plan, five axes were determined: a) Human
settlements and relationship channels, b) Physical
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environment, ¢) Cultural and patrimo 1ial, d) Economic, Socio
cultural. The Land use and occipavion axis (e) was added to
the present project, because oi 1cs contribution to territorial
planning of Cuenca.

On the other hana, ‘mainly public organizations and
companies have spent huge amounts of money on
consultancies and s.udies that are not necessarily used by
planning technicians. However, efforts have been made to
make = this. riformation available through geoservices,
geoporials.and other forms that are not very accessible. To
faciirtate this access, a line of research has been initiated in the
use of virtual assistants with geoinformation, as can be seen in
6171

In the analysis of the information necessary for territorial
planning, several approaches have been taken [8], [9] which
have identified as the main problem the access to information
from the servers and the lack of knowledge of the forms of
access. In the case of Cuenca, thanks to the project "Virtual
assistants as a contribution to the processes of citizen
participation in development and land use planning”, an
analysis of the PDOTs (Territorial Plans) has been carried out,
starting in 2011, in order to identify the secondary information
sources necessary for their generation. This has led to the
discovery of the large amount of information available in the
servers of several local institutions, including the Local
Government, Ministries, Military Geographic Institute,
Universities, and others.

This article describes the process of identification of
sources, organization of information, access through
geoservices, for its integration and interoperability in the SDI
UCuenca, taking as a case study the support to the territorial
planning of the city of Cuenca. In addition, it describes the
steps for the training of the VA that has been integrated into
the SDI UCuenca platform and that will facilitate access in an
organized way for the citizen, the technician and the leader of
the GAD (Decentralized Autonomous Government). All this
makes up the Framework designed for the training of the VA
proposed in this research.

II. METHODOLOGY

A process has been developed for the implementation of
the Framework, which has allowed users to have access to
geographic information from different institutional sources,
facilitating access to it. It consists of four components as
shown in Fig. 1.
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Fig. 1. Framework for training a VA in territorial planning

A. Organization and classification of information

First, the institutions that generate geographic informat'on
related to the topic of territorial planning for the city of Cucaca
were identified. Then, a manual search of the gecpoiiaz of
these institutions was performed in search of open access
WMS geoservices, published in the map serviers, and the
information related to the layers available i ¢acn of these
geoservices was compiled. The above process was carried out
in an automated way, through the scriot rccovery layer info
programmed in Python using the OWS'.ib library, obtaining
as a result a matrix with informatioz of more than 2,500 layers.
An extract of the script can be secn in Fig. 2, where from a
WMS link its layers are obtainea and for each selected layer

information on the name. tiile and summary is obtained.

print( t(layers))

title=wms[ ]-title
name=wms [ .name
abstract=wms[ tica'].abstract

print(”

print( ",title)

print(“Na ,name)

print(” :",abstract)

Layers:
[*relieve’, ‘ortofoto_proyecto', ‘vias_acc’, "acc_educacion_mas_destino’, 'acc

Title: Limites provinciales y cantonales
Name: division_politica
Abstract: CELIR 2013. Limites politicos referenciales del Ecuador Continental

Fig. 2. script_recovery_layer info

This information was then manually classified,
incorporating into each layer an identifier of the published
information that labels the relevance for territorial planning in
the canton of Cuenca. To perform this classification, the
following parameters were considered: name of the layer, the
title of the layer, and, if available, the summary and legend.
Other fields that were added to the matrix were: keywords to
be used in the VA searches/training and the planning axis to
which each layer corresponds and will be loaded in the
respective viewer.

In the case of geoservers in ArcGis the process was done
manually due to the lack of tools for direct extraction.

B. Data filtering and treatment

After the information was classified, the layers labeled as
not relevant or unavailable were excludea, and the data was
cleaned using the RapidMiner tool theai uses techniques for
debugging, filtering, clustering, segu *nue tracking of patterns,
association, grouping, classificaiion, regression, and other
techniques to upload this inform.ation to the SDI platform and
used it to train the VA.

Once this process va. completed, a total of 1075 valid
layers were obtained. (n Table 1 the number of layers by axis
can be displayed ana, in Fig. 3, the percentage of layers by
institution is sho wn.

1.0BLE 1. NUMBER OF LAYERS BY PLANNING AXIS

| Territorial planning axes

HUMAN SETTLEMENTS
RELATIONSHIP CHANNELS

PHYSICAL ENVIRONMENT 296
LAND USE AND OCCUPATION 249
CULTURAL AND PATRIMONIAL 75
ECONOMIC 38
SOCIO CULTURAL 33
TOTAL 1075

No. Layers

AND 384

Municipal Government of Cuenca

University of Azuay

SIGTIERRAS: National Land Information System
Ministry of Agriculture and Livestock-MAG
ETAPA EP

Military Geographic Institute-IGM

National Statistics and Census Institute-INEC
Regional Electricity Company. South Central

Ministry of Environment, Water and Ecological Transition

Fig. 3. Percentage of layers by institution



C. Integration of the information to the SDI UCuenca
platform

As indicated above, for the publication of geographic
information obtained from external sources, six viewers
corresponding to the territorial planning axes of the canton of
Cuenca have been created on the SDI UCuenca platform.

Before loading the information obtained in the processes
described above, a field was defined to identify the layer,
different from the layer name, because in some cases it was
not available or did not provide useful information; instead,
the identifier field created manually according to the layer
content was used, which was modified so that it can be used
in the searches.

A .csv file was then created with the cleaned information,
in the geodatabase format, where the main fields were:
id_layer that is the layer identifier, layer that is the layer name,
title that will be used in the searches, type that can be WMS or
arcgisrest (in ArcGis case), and ur/ that allows us to access the
geoservice.

With this file, all the information can be loaded directly
into the database, however, to link the layers with the viewers,
another .csv file is used containing a numeric identifier of the
layer (layers_id layer) linked to a numeric identifier of the
viewer (contexts:id constext). With this formation it is
possible to load in each of the viewers. In Fig. 4 the interface
to all viewers can be seen, in Fig. 5, information corresponds
to Viewer 2: Physical environment.

IDE UCUENCA Search ® 6 3

- | o ~
Asentamientos Humanos y Canales l] Medio Fisico |
de relacion C 2ua )

Visor con capas del medio

Visor relacionado con fisico.
asentamientos humanos y
canales de relacion.
Usoy ocupauon de suelo. Cultural y patrimoriiai u
Visualizador con capas de uso Visualizagor con ¢t has C i
y ocupacion del suelo relacién < yultura y [ atrimonio.
Econémico 1 Zgcio Cultural l]
Visualizador con capas con Visualizador con capas con
relacién a cultura y patrimonio. relacion a economia.

Fig. 4. Teuutorial planning viewers in SDI UCuenca

= IDEUCUENCA Search

Fig. 5. Layers of the Physical Environment Axis

D. VA design and training

After data processing, VA training is performed, using a
neural network with RASA Framework [10]. Two
components, NLU and Rasa Core, are used. The first one is in
charge of interpreting the user's messages to obtain an
intention and extract entities according to the argument with
which it has been programmed, through an analysis
(Pipelines). On the other hand, the Core is a dialog-based
manager, as a probability model to assemble the most accurate
response based on the input messages provided by the user.
During this process, the DIET (Dual Intent Entity
Transformer) classification component is added, which allows
to generate a model capable of extracting fragments of
information to obtain intentions and entities.

Once the operation was explained, it was defined to create
a guided conversation in which the user couli! choose between
two options, a search with common. s‘agle words that would
consume a service that came cirect'y trom the institutional
geoservices, focused directly or the topic of land use planning.

A more advanced search for professional users directly to
the technical knowledge ba.e that has been created with the
debugging of the data, it should be noted that to use this
section was used a >chnical language used by professionals
in the area of te:i*orial planning, such as architects and
engineers. In this case, by means of programming structures,
the classificction of a message in each of the six axes is
defincd, ‘the information is processed, and the Action is
peiluanid, which would be to execute the communication
with the SDI, processing and sending the layers of information
thet the user requested in his message to the AV. This process
cen be better evidenced in Fig. 6 with the example of the
search request for the criterion “redes hidrogrdficas en
Cuenca”.

Message:

redes hidrograficas en Cuenca

n 10
- Custom Action

Answ s

Create Visor Geoserce:

Fig. 6. Flowchart training with geoservices

III.  RESULTS

The training has been executed for the axes "Human
Settlements and Relationship Channels" and "Land Use and
Occupancy" which are part of Territorial Plan of Cuenca.
Using about 4.000 keywords that have allowed to classify the
stories, so that the assistant is able to identify the
corresponding territorial planning axis. Based on the
keywords that the user enters, it should also classify the user's
level of knowledge. The levels can be basic, medium and
advanced, where the basic level corresponds to the common
citizen, the medium level to the neighborhood leader, and the
advanced level to the GAD manager and technicians.



The following is an example of searching information in
two scenarios. The first one was performed in the geoportal of
the Municipal Government of Cuenca [11] and for the second
one the VA was used in a viewer of the SDI UCuenca.

The search criteria was "Farmacias en el canton Cuenca”.

A. Search in the geoportal of the Municipal Government of
Cuenca (manual search)

In order to search in the first scenario, after a Google
search to identify possible sources inside of limit of district
Cuenca is not clear. Then it is necessary to access to the
institution's geoportal viewer from Municipality of Cuenca. It
was visited directly, as shown in Fig. 7. Since the required
information was not found, we returned to the main menu
(Fig. 8) and entered the option Maps Repository (Fig. 9). The
options were reviewed looking for the required map, until
reaching "Services". Here a viewer was displayed where the
desired layers could be selected: pharmacies of the
Municipality and pharmacies of the Municipal Corporation:
Farmasol (Fig. 10).

mn
i
4]
»

Geoportal Web .

# Inicio
Bienvenido

La plataforma Geovisor Municipal, tiene la finalidad de garantiza. Jlhacoés0 y uso de la informacién geogréfica bésica de
forma descentralizada, oportuna y estandarizada. 4 informacic i presentada mediante servicios web de mapas
aportar y fortalecers a la Infraestructura de Dajy Espaciales del GAD Municipal del Cantén Cuenca, posibilitando
interoperabilidad e intercambio de geo-informacién, (jaue propicia no solo el desarrollo arménico de datos geogrficos
con elementos tecnolégicos sino que pegfite o,imiz.recursos y no duplicar esfuerzos vinculando estandares y
normas cartograficas geogréficas (normas | 0 y estai dares de la Open Geospatial Consortium OGC).

GAD Municipal
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Fig. 8. Georurta: of the . funicipal Government of Cuenca
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Fig. 9. Maps repository. Municipal Government of Cuenca
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Fig. 10. GAD viewer with search criteria

B. Search in a viewer of the SDI UCuenca (using VA)

In this case, we proceed to load the viewer and the chatbot
interface, as shown in Fig. 11. The seaich criteria is then
entered: “muestra las farmacias en Cuerc.” resulting in a link
with the layers that match with the requested criteria, in this
case two layers: “Farmacias” and “‘Fa niacias Farmasol”. (Fig.
12).

= IDEUCUENCA

Search ® 6 1

GeoBot IDE UCuenca i
dades  para planificacion territorial

{  Bienvenido, soy tu Asistente Virtual ¥
UCuenca y te ayudare a encontrar
1= geoinformacién, de los planes de

ordenamiento territorial existentes
en del Cantén CUENCA para que
05 visualices en el visor e mapas.

/1
7| Puedes pedir cosas como por
sjemplo:

« Muestra los imites del canten
Cuenca.

« Muestra las dreas Patrimonio
Cultural de la parroquia FI Batén.

[scribe un mensaie.

SN verstectaop comriniors. L

Fig. 11. Chatbot interface at SDI UCuenca with search examples

IDE UCUENCA Search ® 03

GeoBot IDE UCuenca )
para planificacion territoria |

Usto empecemos & ver en &
@ mapa ;Que informacién
necesitas ver

muestra las farmacias en cuenca

Fig. 12. Search criteria and display of results

Obviously, information for territorial planning is not easy to
find in other sources such as Google Maps, for example
property information for a specific parish in Cuenca.

IV. CONCLUSIONS

In the search to facilitate access to the end user of
information that may be available from different sources,
virtual assistants have given interesting results. This article
proposes a framework for the training of a Virtual Assistant
that has been designed for its specific use in Territorial
Planning. It presents the complexity of the geoinformation that
is handled in this field and how it should be used in said
training. Although territorial planning depends on the axes
that each Local Government decides to prioritize, however,
the training will ensure the identification of axes and levels of
knowledge. This level classification allows the citizen (basic



level), the neighborhood leader (medium level) and technician
or manager (advanced level), to connect to specific
geoinformation sources as well as to increase the complexity
of the search. The example that was presented demonstrates
only the basic level generating a search with the SDI UCuenca
engine, but allows interpolation to the other levels. Ease of use
is demonstrated against the need to know that a citizen
normally does not have. It should be noted that this
geoinformation is not normally indexed by Google and this
results in additional complexity for the user. On the other
hand, the interaction with other more complex sources of
information such as metadata in Geonetwork remains as future
work.
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