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Digital Interactive Kiosks Interfaces for the 
GDL Smart City Pilot Project 

César R. Cortez and Victor M. Larios, IEEE Members 

Abstract— Digital interactivity is one of the most important concepts connecting people to the information dimension in Smart 

Cities. Nevertheless, information kiosks developed in past years are not innovative in the way that they interact with citizens. 

Most of the kiosks are focused on the use of touch screens and pulsing buttons. Human-machine interaction as a discipline has 

evolved new technological possibilities, making it possible to redesign digital kiosks to make them more interactive. These new 

digital kiosks may be more inclusive for handicapped or elderly people living in a city, reducing the digital divide in the 

population. The objective of this work is to provide a model for interactive digital kiosks to be used in smart cities by coupling 

new technologies. This model will be tested at the Living Lab for Smart Cities Solutions hosted at the Smart Cities Innovation 

Center in CUCEA UDG. Once the prototype is tested, we will propose implementation of the digital kiosk in the GDL Smart City 

pilot project.   

Index Terms— Computational Vision, Human-Machine Interaction, Interactive Kiosks, Smart Cities 
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1 INTRODUCTION 
 

HE population growth in cities has increased in recent 

years. By the year 1950, the estimated number of 

people living in a city was 750 million; this number grew to 

3600 million by the year 2011, indicating an increase to 

50% of all people living in a city. It is estimated that by the 

year 2030, this percentage will increase to 60%. This 

large movement of people from towns to cities is due to 

the advantages that cities offer to their citizens. Increased 

opportunity for better jobs and studies, as well as ser-

vices, such as electricity and water, are some of the ad-

vantages that people are attracted to in terms of econom-

ic development, innovation and connection with other 

people. Additionally, it is important to be informed about 

the dynamics of the city. This information should be clear, 

understandable and easy to access to make the most 

efficient decisions and maintain a good quality of life.   

   At this point, digital kiosks are one of the interface strat-

egies that offer citizens a way to interact with the dynam-

ics of a city based on the information that is gathered from 

the different sensor/actuator networks.  

   In recent years, digital kiosks have become a part of the 

e-government strategy to provide more efficient city ser-

vices. Inside hospitals, parking lots and factories, these 

kiosks have been used as a pertinent medium to deal with 

services and information. However, some of the kiosks 

are not easy to use or to understand, and people requires 

certain computer skills to find what they need [4], [5], [6]. 
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One way to overcome this problem is by the interactivity 

that kiosks can offer to the user with the arrival of new 

technologies. For example, the use of computational vi-

sion, virtual agents and movement and sound sensors 

can improve the interactivity. [7], [8]. 

 

1.1 Set of disciplines offering improved interactivi-
ty to this project 
     This project is centered on three broad areas, as 

shown in figure 1.  

 

Fig. 1. Three main areas for the development of a digital and interac-

tive kiosk. 

 

Smart Cities: Provide a model to use in the GDL Smart 

City to understand the city dynamics and diversity of citi-

zens' needs.  

 

Human-Machine Interaction: The model should be in-

teractive and user friendly with new techniques promising 

increased interactivity for citizens. 

 

Artificial Intelligence: The model will use different tech-

niques for information processing, corporal movements 
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and facial gestures, as well as natural language recogni-

tion.   

 

Interaction between Smart Cities and human-machine 

interaction displays make up an additional two sub-areas:  

 

A. E-Services: The services provided to the user. 

The model will search for information across data-

bases or/and online.  

B. Visual Analytics: Based on the interpretation of 

gestures and movements.  

 

At the center of these areas, we found digital and in-

teractive kiosks with their antecedent being traditional 

digital kiosks.  

 
2 APPROACH AND DELIMITATION  

 
The goal is to propose an interactive and digital kiosk 

utilizing command gestures, corporal movements and 
artificial intelligence. One of the goals is to support more 
handicapped users and reduce the digital divide in the 
population. Hence, we expect to provide richer interfaces 
for digital kiosks and mobile devices to better interact 
with Smart City dynamics. We propose to improve the 
traditional paradigm of using menus on a screen, images 
and buttons.   
 

The general structure of the kiosk will be related to fig-

ure 2, as shown below:  

 

Fig. 2. Interaction between the user and the kiosk. 

 

A: The user  

B: The kiosk with all its components (services, virtual  

agent, and sensors) 

C: Data that the user sends or receives, as well as the 

kiosk and the database. 

D: Databases.   

 

At the end of this project, we will have a functional proto-

type for testing at the Living Lab for Smart Cities Solu-

tions at UDG CUCEA.  

 

3 JUSTIFICATION  
 
   With the emergence of information flows in a Smart 
City, it is important to offer public interfaces with better 
interaction for citizens. In addition, the medium that gives 
us that information should be simple to use.   
 

4 PROJECT OBJECTIVE    
 

   This project will use the Living Lab in the CUCEA Cam-
pus as a model for the city of Guadalajara.  
 
   General Objective: Develop a new model of a digital 
and interactive kiosk for the city of Guadalajara and a 
functional prototype should be developed. 
 
   Specific Objectives:  

1. Develop interactivity through different technolo-
gies in computer science, such as: artificial vi-
sion, movement sensors and sound sensors, in 
addition to friendly interfaces and virtual agents.  

2. Provide information/services on demand to the 
user, as well as some database searching.  

3. Develop algorithms and techniques for the rea-
soning and identification of information.  

 

5 REQUIREMENTS OF URBAN ENVIRONMENTS 
FOR RICHER INFORMATION   
 
   Countries that are already industrialized, as well as 
emerging countries, are searching for improved social 
activities, economics and natural resource utilization. 
Every day, their population grows and they have to make 
large changes in order to provide better services and 
resource utilization.  
   In recent years, cities have concentrated on cultural, 
social, economic, artistic, scientific and sanitary activities, 
making them attractive to all, due to the opportunities that 
they provide. This is why more and more people decide 
every day to move from rural areas to cities.  
   Nevertheless, the excessive use of resources and ser-
vices is becoming more difficult to control, which gener-
ates some adverse factors, such as the following: 
 

1. Areas without electricity.  
2. Areas with high levels of insecurity.  
3. More pollution in the air (of which cities are one 

of the biggest causes) 
 
   One possible solution for almost all of the problems that 
cities have is the development of smart cities. The use of 
information technology, communication between public 
services, public services, use of energy and water, public 
transport, security and civil protection, and the creation of 
a favorable medium for public consultations are some of 
the most relevant topics that smart cities attempt to im-
prove.  
 
   The concept of a smart city is based on the use of in-
formation technologies as a vehicle for a more efficient 
process within the urban environment. Some of the dis-
advantages that traditional city management models suf-
fer from will be significantly reduced with the development 
of Smart Cities. New technologies and devices must be 
constructed to make this possible [1],[2],[3]. 
   Some of these devices and technologies have been 
created, and they are being applied in urban environ-
ments.  
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   Some areas or regions in different countries do not 
have the opportunity and knowledge to make all of these 
changes. It is here where the digital divide appears. [11] 
   This creates conflicts on several levels for the people 
addressing this problem, such as the level of education, 
knowledge about the political situation of the country, 
economy and security. In general, quality of life is strongly 
affected by the digital divide.  
   It is estimated that 88% of all the users of the internet 
come from industrialized countries, which make up just 
15% of the global population. In México, some of the 
areas that are most affected are the following: Mixtla de 
Altamirano, San Martín Peras, and Coicoyan de las Flo-
res y Cochoapa el Grande. These areas have very little 
access to information technologies. This is why change at 
different levels is necessary, so that all people can have 
contact with technology and informative resources [9], 
[10]. 
 
 

6 IMAGE PROCESSING AND GESTURE RECOGNI-
TION FOR BETTER INTERACTIVITY   
 
   There are different technologies that we can use to 
develop a digital and interactive kiosk. Some of them are 
open source and robust computer vision. We prefer to 
support Open Architectures and Open Protocols as much 
as possible, so citizens can have access to and improve 
the project.  
We also have to consider the project design scale, devel-
opment of modular components, and maintenance of 
interoperability.  
 
In the first step of this project, we reviewed visual tech-
nologies that increase interactivity. We focused on three 
technologies, as shown in the subsequent tables: Mi-
crosoft Kinect 1 & 2 and the Intel Real Sense project.  

   In the following tables, we present several differences 

between the possible visual technologies for the digital 

kiosk:  
 

 
 

 
 

 
 
 
The second version of Kinect has some advantages com-
pared to the other technologies described here, but it is 
lacking in its documentation for developers compared to 
the documentation of Kinect version 1. Intel Real Sense is 
a new development and offers specific solutions.  
 
We were interested in obtaining support from the Open 
CV (http://opencv.org) project for visual interaction. 
 We expect to get support from the Open NLP project 
(http://opennlp.sourceforge.net/projects.html) because the 
interactive kiosks could benefit from its interesting func-
tionalities. Of these open libraries, the most suitable tech-
nology is Kinect 1, which we will use in this project.  
    

7 DISCUSSION AND PERSPECTIVES  

   There are two main areas in which interactive kiosks are 

required to be interactive: data analysis and interaction 

with humans (natural language).  

   For the second area, we selected Kinect because of its 

http://opencv.org/
http://opennlp.sourceforge.net/projects.html
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versatility and the quality of the sensor, as well as its low 

cost compared to the other technologies. We will analyze 

other areas of opportunity in the future, including Watson 

(Intel) and Siri (iOS). In the next steps, we will show the 

first tests of interactivity using Open Natural Language 

and Open CV, using Kinect for the first proposal for richer 

interactivity of citizens in a Smart City.  
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