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ABSTRACT

A case study drone that constitutes a shock-resistant aerial vehicle is discussed in 
the chapter. The aerial motor platform is placed in gimbal joints of the exclusive 
framework (shell). The platform is a helicopter type aerial vehicle powered with 
two coaxial rotors of contra rotation. Mathematical model of the platform spatial 
dynamics bases Lagrange’s equations to bring reliable solutions so that advanced 
model-based control law design techniques can be used. Though the case study 
implies utilizing an automatic flight mode of the aerial vehicle, it can be piloted 
remotely on radio. The on-board video cameras and other sensors are used to 
bring about both navigational duties and surveillance missions such as building 
constructions monitoring.
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BACKGROUND

This chapter presents urban grow concerns and trends and how unmanned aerial 
vehicle can help solve these difficulties.

Unmanned aerial vehicle (UAV) is a small-size air flight vehicle controlled 
remotely or flying automatically. A number of advantages of this vehicle compared 
to other traditional ones gave rise to their intensive expansion into practical civilian 
applications. They are successfully used in geodesy and mapping, monitoring the 
state of urban infrastructure, transport communications, engineering networks for 
various purposes, also monitoring environmental changes and warning emergency 
in engineering structures, impending natural hazards, and in a number of other areas.

Sociological studies on urbanization indicate that by now 55% of the world’s 
population lives in cities (Kucharczyk & Hugenholtz, 2018) and by 2050 it may 
increase to 68% (Mohammed et al., 2014), the unprecedented urban population 
growth. So, in 1800, only 2% of people lived in cities. In 1950, only 30% of the world 
population was considered a city dweller. Every year almost 180 thousand people 
move to the cities. In developing countries, the urban population is replenished by 
60 million people. This rate of the urban population growth, according to experts, 
will continue during the next 30 years (Jensen, 2016).

Intensive rate of the urban population growth has led to the emergence of a 
number of applied and scientific problems of stable urban development (Gallacher, 
2016). According to the Director of the Earth Institute at Columbia University, 
Jeffy Sachs, cities around the world should move in three strategic directions that 
ensure acceptable living conditions for all residents of the city (Kucharczyk & 
Hugenholtz, 2018):

1.  Urban planning, which includes well-designed water supply, sewerage and 
recycling systems, as well as public transport and health care systems;

2.  City development strategy, i.e. setting goals taking into account the conditions 
of the region;

3.  Effective city management.

The rapid growth of the urban population leads to an increase in the relevance of 
the problem of effective urban management (Gevaert et al., 2018). For a productive 
solution to this problem, several concepts have been proposed. The most popular and 
requested concept seems to be the formation of smart cities using UAVs. (Krieger 
et al., 2018). Mobility, low cost and ease of operation of UAVs allow using them 
as carriers of different types of sensors (Germen, 2016) that supply information to 
the urban control center about the technical condition of the urban infrastructure 
(Jensen, 2016).



 

 

30 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/impact-resistant-flying-platform-for-use-

in-the-urban-construction-monitoring/276119

Related Content

Emerging Trends in Tourism Industry in Oman
Neeta Baporikar (2012). Regional Development: Concepts, Methodologies, Tools,

and Applications  (pp. 1529-1547).

www.irma-international.org/chapter/emerging-trends-tourism-industry-oman/66191

YouTube in the Classroom?
Alison Horstman (2012). Cases on Educational Technology Integration in Urban

Schools (pp. 58-60).

www.irma-international.org/chapter/youtube-classroom/61710

From Citizens to Decision-Makers: A Natural Language Processing

Approach in Citizens' Participation
Eya Boukchina, Sehl Mellouliand Emna Menif (2018). International Journal of E-

Planning Research (pp. 20-34).

www.irma-international.org/article/from-citizens-to-decision-makers/197369

“Planning” or e-Planning?: Implications for Theory, Education and Practice
Ernest R. Alexander (2014). International Journal of E-Planning Research (pp. 1-15).

www.irma-international.org/article/planning-or-e-planning/108866

Pasikola: A Co-Creation Process in Urban Transportation Innovation of

Makassar City, Indonesia
Zulfikar Dinar Wahidayat Putraand Wim G.M. van der Knaap (2020). International

Journal of E-Planning Research (pp. 24-46).

www.irma-international.org/article/pasikola/256874

http://www.igi-global.com/chapter/impact-resistant-flying-platform-for-use-in-the-urban-construction-monitoring/276119
http://www.igi-global.com/chapter/impact-resistant-flying-platform-for-use-in-the-urban-construction-monitoring/276119
http://www.igi-global.com/chapter/impact-resistant-flying-platform-for-use-in-the-urban-construction-monitoring/276119
http://www.irma-international.org/chapter/emerging-trends-tourism-industry-oman/66191
http://www.irma-international.org/chapter/youtube-classroom/61710
http://www.irma-international.org/article/from-citizens-to-decision-makers/197369
http://www.irma-international.org/article/planning-or-e-planning/108866
http://www.irma-international.org/article/pasikola/256874

