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Abstract - In the third millennium, the world tends to operationalize the concept of smart cities and transforming different 

cities into ones which have the capacity to coexist and interact with man. Alongside maintaining the environmental resources 

through the adaptation of new technologies in order to find the best ways to ensure the different and evolving needs. Thus we 

use those new technologies throughout different fields specifically in the medical field to meet the changing demands of 

man. The industrial designer plays a significant role in assuring the principle of smart cities through a set of products into all 

fields specifically in products offered for persons with special needs. Such products have been developed to harmonize them 

with modern trends. Those products have emerged globally to improve life quality for those persons with special needs and 

to integrate them into society. Therefore, to achieve United Nations convention relating to the welfare of persons with 

special needs which oblige signatory states, through section 2, 4 and 9, to the need of caring about their needs moreover to 

provide them with the best products and services. Features and parameters of smart cities should be applied in such products 

through using a little amount of energy during manufacturing or operating process and using nonpolluting materials. Also to 

take advantages of new technologies especially disruptive technologies in order to solve a lot of problems that face persons 

with special needs during their usage for different products or their abilities to coexist alongside raising many options for 

them that will approve their needs and desires. 
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I. INTRODUCTION 

 

The concept of smart cities aims to construct modern 

cities capable of population's life, providing the social 

care for all of community’s categories, and providing 

the best possible services in different sectors such as 

communications, environment, information 

technology, transportation, education and the medical 

field. Persons with special needs are in need of 

special care and deep study by organizations and 

agencies where governments can integrate this 

category within different community’s categories 

inside smart cities by providing an innovative 

services and products that can improve the quality of 

their lives.   

The industrial designer plays a significant role in 

improving the quality of life for persons with special 

needs through the role assigned to him, in order to 

provide some of products and services that meet the 

needs of the user (in general) and persons with 

special needs (in particular) through a profound 

understanding of their needs taking into account the 

basic features and principles of smart cities.The 

industrial designer shall provide a full support in 

order to help governments and stakeholders to take 

care of that category where they play their role fully 

by activating the concept of (general design) 

mentioned in United States convention on the right of 

persons with disabilities which obliges signatory 

states to design a range of products, programs , 

environments and services capable of meeting the 

different needs of persons with special needs, as well 

as enhancing researches and studies to develop those 

products and services specifically for medical care 

and services. 

This research is going to highlight the significant role 

of industrial designer in taking care of persons with 

special needs in all fields specifically the medical 

area and his role in supporting institutions and bodies 

by providing them with the best means for medical 

care, education and improving the quality of life for 

them 

 

II. THE ROLE OF INDUSTRIAL DESIGNER IN 

THE CARE OF PERSONS WITH SPECIAL 

NEEDS IN SMART CITIES: 

 

The world is witnessing a series of social and 

economic developments and changes due to the 

increasing of population density inside cities and 

Rural-Urban migration, which has an impact on the 

nature of demographics within those cities, therefore 

governments are obliged to take quick decisions and 

responsible of developing unconventional plans in 

order to solve the problem of  increasing population. 

Statics shows that 55% of the world population lives 

in cities and the percentage is likely to be up to 70% 

in 2050 and this can't be neglected or overlooked [1].  

 

As the population and the number of immigrants from 

different rural to urban places increased, the concept 

of planning cities had to be changed  because of the 

massive change in demographics related to increasing 

the number ofimmigrants, and the problems in many 

sectors related to provided services in the cities  

which give a birth to the concept of ( smart cities) 

referring to cities that depends on technology in their 

infrastructure in order to improve the quality of life 

and to provide the high standards of safety in roads 

and houses. 



International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-5, Issue-9, Sep.-2019 

http://iraj.in 

 The Role of Industrial Designer in the Care of Persons with Special Needs in Smart Cities 

 

28 

All sectors and different fields seek to achieve the 

goals of smart cities by improving services and 

different products that help users to develop and 

improve their standards of living by taking advantage 

of development of technologies specifically the 

Disruptive technology that significantly supports the 

various sectors from being rapidly transformed to 

smart cities through their unique characteristics such 

as their ability to rapidly change competed with other 

technologies [2]. Experts and specialists believe that 

goals of smart cities cannot be realized and completed 

except for the provision of smart infrastructure 

consisting of a set points and conditions where they 

can be related and integrated to produce data and 

information that can be intelligently used in order to 

ensure the best use of resources and to improve 

performance which is reflected on improving people's 

standard of livings and achieving the principle of 

sustainability. 

Population's health within smart cities is particularly 

important related to sustainability of urban areas and 

ecosystem they support where those cities will be 

able to develop their ability to use different 

technologies to set expectations and to identify the 

related hotspots to population's health. Network 

technology also helps to provide the full health care 

by monitoring population's health, developing 

diagnostic,providing treatment systems and 

monitoring patient's case remotely. Smart systems of 

health care have a great potential to take care of all 

community categories in order to activate the 

principle of equality between all of groups, especially 

those with special needs. Governments, social 

organization and agencies seek to develop framework 

and enact various legislations to protect them without 

being discriminated. 

It is importantfor usto know the nature of the persons 

with special needs' concepts. This concept refers to 

these groups of people who do not have the ability to 

cope up with lifestyle, The World Health 

Organization (WHO) has defined the word 

(disability) as " a state of inadequacy impairment of 

physical or mental abilities due to genetic of 

environmental factors that impede the individual from 

learning certain activities of the healthy individuals of 

the same age" [3], The World Health Organization 

(WHO) considers that those persons with disabilities 

in addition to their needs, such as normal people, 

have other special needs such as educational, 

psychological and healthy needs ,etc. as they are 

citizens and human beings before being disabled. 

 

III. CLASSIFICATIONS OF PERSONS WITH 

SPECIAL NEEDS:  

 

The term (persons with special needs) refers not only 

to persons with physical disabilities, but also to the 

total of those categories fall under that term which 

they are approximately 20 categories according to the 

report of the center of Autism and related disabilities 

(CARD) at the university of South Florida in the 

United States. The report mentioned the different 

categories that can be under the umbrella of (persons 

with special needs) as shown in the figure (1). 

 

Physically disabled Mentally disabled 

Blind, visually 

impaired, low vision 

Deaf, hearing 

impaired, hard-of-

hearing 

Medically fragile/ 

dependent 

Medically 

compromised 

Frail/elderly, seniors Ex-convicts 

Limited or non-

English speaking, 

monolingual 

Homeless, shelter 

dependent 

Culturally isolated Chemically dependent 

Poor, extremely low 

income 

Geographically 

isolated 

Children, unattended 

minors, runaways, 

latchkey kids 

Single parents with no 

support systems 

Undocumented 

persons and political 

dissidents 

Owners of pets, 

companion animals, 

and livestock 

Emergent special 

needs 

Transient special 

needs 
Figure 1: different categories of persons with special needs 

 

Around the worldmore than 1,000 million of people 

are with disabilities constitute 15% of the world 

population (any disabled person out of 7 ones)[4], 

and the number of people with disabilities will jump 

due to the ageing population and the aggravation of 

the chronic health conditions in the world. the 

international organization also are taking care of 

persons with special needs, establish and conclude 

laws in order to oblige governments and communities 

to provide them with all services while ensuring their 

different rights and making them equal to all human 

beings. 

In reviewing the study of the Convention on the 

Rights of Persons with Disabilities of United States, 

we find out that it obliged all signatory countries with 

a set of laws and mandatory requirements, the most 

significant laws are:  

 The recognition of the inherent dignity and equal 

and inalienable rights of all members of the 

human family is the foundation of freedom, 

justice and peace in the world.  

 Everyone is entitled to all rights and freedoms set 

forth in this Declaration.  

 Reaffirming that indivisibility, interdependence 

and interdependence of all human rights and 

fundamental freedoms and the need for persons 

with disabilities to be guaranteed their full 

enjoyment without discrimination.  

 Emphasizing the importance of mainstreaming 

disability issues as an integral part of relevant 

strategies of sustainable development.  



International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-5, Issue-9, Sep.-2019 

http://iraj.in 

 The Role of Industrial Designer in the Care of Persons with Special Needs in Smart Cities 

 

29 

 Recognizing the importance of international 

cooperation for improving the living conditions 

of persons with disabilities in all countries, 

especially in developing countries.   

 The importance of accessibility of the physical, 

social, economic, cultural, to health and 

education environment in enabling persons with 

disabilities to fully enjoy all human rights and 

fundamental freedoms. 

Convention signatory countries have agreed on a set 

of articles, the most significant of them is Article NO. 

2 which deals with the universal design that refers to 

the design of products, environments, programs and 

services to be usable by all people, to the greatest 

extent possible, without the need for adaptation or 

specialized design. “Universal design” shall not 

exclude assistive devices for particular groups of 

persons with disabilities where this is needed. As well 

as article NO.4 which includes promoting research 

and development of universally designed goods, 

services, equipment and facilities, as defined in 

article NO. 2 of the present Convention, which should 

require the minimum possible adaptation and the least 

cost to meet the specific needs of a person with 

disabilities, to promote their availability and use, and 

to promote universal design in the development of 

standards and guidelines. The United Nations for the 

Care of People with disabilities states and 

organizations need to undertake or strengthen 

research and development in the field of new 

technologies to enhance their availability and 

integration with products and services provided to 

persons with disabilities.[5] 

In this regard, the significant role of the industrial 

designer in activating the convention of persons with 

disabilities has been demonstrated through providing 

different products and services and this is mentioned 

in Article NO. 9 of the convention which is about  

enabling persons with disabilities to live 

independently and participate fully in all aspects of 

life, States Parties shall take appropriate measures to 

ensure the access of persons with disabilities, on an 

equal basis with others, to the physical environment, 

to transportation, to information and communications, 

including information and communications 

technologies and systems, and to other facilities and 

services open or provided to the public, both in urban 

and in rural areas. One of those measures is to 

promote the design, development, production and 

distribution of accessible information and 

communications technologies and systems at an early 

stage, so that these technologies and systems become 

accessible at minimum cost.[5] 

 

IV. THE ROLE OF INDUSTRIAL DESIGNER 

IN ASSISTING THE PERSONS WITH SPECIAL 

NEEDS: 

 

The industrial designer plays a significant role in 

assisting governments to take care for those with 

special needs by providing them with many products 

in different areas such as personal care products, area 

of medicine, children's toys and communications, etc. 

Figure No.(2)Shows some different areas where the 

industrial design can provide different products in 

order to help those with special needs. 

The products designed by the industrial designer are 

characterized by being well suited for coping with 

and adapting to the requirementsof persons with 

special needs unlike other products that flout many 

dimension and needs.For example, Dr.Saad Al-Haj, 

in his research entitled as "Trends of persons with 

special needs toward application of ergonomic and 

their impact on the psychological safety of persons 

with special need”, refers to the importance of taking 

into account the principles of ergonomics during 

designing products and providing services for those 

with special needs. Ergonomics is one of the most 

significant sciences being taught in academic 

institutions for students of design, and it is one of the 

fundamental pillars on which the industrial designer 

depends on through designing products and 

services.Al-Haj concludes that the products provided 

to persons with special needs in Algeria through an 

analytical study of those products which lack using 

the ergonomic aspects,negativelyaffected the 

psychological aspect of those with special needs and 

their desire to participate in life. Therefore, it is 

recommended that the researcher should form special 

committees for the implementing and following-up of 

the ergonomic standards, in all products and services 

for those with special needs in various places where 

they can be valid for persons with special needs. With 

the necessity of organizing meeting and natural 

dialogue in order to discuss importance of 

implantation of the standards of ergonomic products 

provided to persons with special needs in Algeria [6]. 

 

Figure 2: a range of areas (fields) of products provided by the 

industrial designer 
(Source: researcher) 
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Also many organizations concerned with the welfare 

of persons with special needs seek to take an 

advantage of the role of industrial designer's to 

develop the services provided to them by improving 

the quality of products and redesigning them 

according to the requirementsand needs of persons 

with special needs.Many organizations provide a 

wide range of services that rely heavily on the quality 

of the design and designer's profound understanding 

of those needs. This is reflected positively on the final 

results for each provided service. For example, The 

Achievement Centre of Texas provides a wide range 

of services related to the rehabilitation of persons 

with special needs and the ability to integrate them 

into society through a range of products and services 

designed by industrial designers of many industrial 

products such as:  

A_ Sensory Motor Training Lab: which relies on 

students with disabilities in order to make them 

perform various activities based on using four senses 

out of five and to practice music through a set of 

musical instruments that have been designed in a 

different way by product designers to meet the need 

of persons with special needs, where it is controlled 

only through the movement of finger as shown in 

figure No.(3). Music therapy is very important in 

developing the special skills in speech, motion and 

awareness and to develop the capacities of the sick 

child with communicative problems. 

 

 
Figure 3: A group of students with disabilities practicing music 

through special instruments designed only for them 

(Source:http://disabilitiesnews.blogspot.com/2011/03/special-

needs-students-reap-benefits-of.html) 

 

B_ Arts Exploration: The center provides a special 

services for persons with special needs exemplified in 

the ability to explore the creative sides for them 

through a set of tools and equipment tailored for 

persons with special needs in order to figure out their 

talents in drawing and painting in order to help them 

to establish a set of projects of their own, as well as to 

develop their skills in the field of art, where drawing 

and painting of medical activities are capable of 

treating those with special needs. For example, Dr. 

Rania Esmat, a professor of graphic arts at the faculty 

of Arts in Alexandria, tells about her experience with 

children special needs which transform any idea into 

a toy in front of them. This helps notably to develop 

their absorbing abilities through their love to arts and 

colors.  

 

C_ Helping children and treating them of Autism: 

where the center provides medical and psychological 

support and helps children to be cured of Autism 

through using a special robot, which is designed for 

this purpose, called Milo (Milo, Robot for Autism). 

Milo is one of the industrial products that help people 

with Autism to effectively learn with the ability to 

correct their aggressive or violent behaviors, to 

increase the number of vocabularies for them to 

improve their academic level of learning. Milo has 

been designed in the form of a 7-10 old-year boy 

whose facial expressions change to match the mood 

as shown in figureNo.(4). this robot has been proven 

to be very effective in training children of Autism [7]. 

 

 
Figure 4: a personal unit for treating children with Autism 

(Source:www.emergingedtech.com/2016/06/robot-engages-

children-with-autism-to-teach-social-skills) 

 

D_ Educational Assistance: The center provides 

various teaching methods for persons with special 

needs to support the educational process by a variety 

of products designed by the product designers which 

have the ability to improve their mental capacity and 

senses moreover, it improves their recovery rate from 

being disabled and finally to overcome many of 

medical problems related to the mental and 

psychological disabilities in many cases. From the 

above, it shows the significant role of the industrial 

designer in improving the products and services 

provided to persons with special needs through 

his/her ability to understand their needs and 

requirements with the ability to employ different 

services to develop and improve products, which 

reflect positively on the psychological state for 

persons with special needs and improve the quality of 

their lives. 

 

V. THE ROLE OF ACADEMIC INSTITUTIONS 

IN INDUSTRIAL DESIGN FOR THE 

WELFARE OF PERSONS WITH SPECIAL 

NEEDS:  

 

Many of educational concerned institutions of 

industrial design, believing in their significant role in 
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the care of different categories of community in 

general and persons with special needs in particular, 

are interesting in training design students on how to 

provide various products and services for persons 

with special needs through academic projects aimed 

to serve this category. For example, the department of 

product design at the Faculty of Applied Arts in 6th 

of October university in Egypt decides that the area 

of seniors' projects for the academic year 2018\2019 

is going to be (designing products for persons with 

special needs) under the supervisions of the teaching 

staff on those proposed projects in the department, 

where the students began the final year with 

collecting the necessary  information about persons 

with special needs through identifying specific areas 

of work in order to solve problems related to this 

category of persons with special needs and providing 

a range of products that make the best ways of life 

available for them and Table, No (1) shows some of 

project's areas selected  by students. 

 
Table, No (1): some of project's areas selected by 

students. 

NO. Project Name Field 

1 
A device to help patients 

with rheumatoid arthritis 
Medical 

2 

Treatment unit for learning 

and speaking difficulties 

among children 

Educational 

3 

Assistance unit for 

paraplegic  in order help 

them to move 

Medical 

4 

Device of a multipurpose 

injection device for 

visually impaired, low 

vision people 

Medical 

5 

Assistance unit for older 

people with mobility 

disability in order to help 

them to move 

Medical 

6 

personal unit for patients 

with Asperger's syndrome 

to aid their transition 

Medical 

7 

physiotherapist unit for 

children with degenerative 

brain disease 

Medical 

8 

Games of Descriptive 

treatment for patients with 

cerebral palsy 

Medical 

9 
Design shoes to treat 

various deformities of foot 
Medical 

10 
A device for the treatment 

of spinal disorders 
Medical 

11 

A personal device for the 

treatment of epilepsy's 

patents 

Medical 

 

After selecting areas, students began to determine the 

design requirements of each unit in order to meet the 

nature of problems that the students want to solve for 

this category of persons with special needs, then the 

students began to draw a set of sketches as shown in 

the form of final ideato start the implementation of 

the preliminary model for testing it before the 

implementing the final model as shown in below 

figures. 

 

 
Figure 5: A design shoes to treat various deformities of foot 

(Designed by ReemEssmat) 

 

 
Figure 6: A design Games of Descriptive treatment for patients 

with cerebral palsy 

(Designed by Diana N. Zaki) 
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Figure 7: A design of Assistance unit for paraplegic in order to 

help them to move  

(Designed by TeodoraSamy) 

 
Figure 8: A design of Helmet for Blind, visually impaired, low 

vision people in order to help them to move 

(Designed by MostafaMorad) 

 

Also, the second year students at the department of 

industrial design, Faculty of Applied Arts, Beni-Suef 

University Under my supervision through re-

designing the control unit related to washing 

machines which suit persons with special needs as 

shown in the figureNo. (9). 

 

 
Figure 9: different designs for control unit of washing machine 

suit persons with special needs 

 

From the above, there is a significant role played by 

educational institutions in training students in the 

specialized design, especially the area of designing 

industrial products through collecting the necessary 

information and studies related to the category and to 

participate in developing design solutions that help 

them to improve the quality of their lives. 

 

VI. CONCLUSIONS 
 

The welfare of persons with special needs has been 

essential to international organizations, specifically 

The United Nations, to oblige governments through 

the international conventions and laws in order to 

provide all services and projects which are well suited 

for coping and adapting with the various 

requirementsof all categories of persons with special 

needs in different areas specifically in the medical 

area.  

 

Therefore, this has been essential in establishments 

and construction of smart cities where the concept 

cannot be well defined or reached its goals only in 

case they will improve the standards of living and 

enhance the quality of life for persons with special 

needs, make them equal within all categories in the 

cities and finally provide all products and services 

capable of achieving the principles of equality and 

justice among them all. Governments and 

organizations concerned with taking care of persons 

with special needs seek to cooperate with the 

industrial designers because of their profound 

understanding of the needs of persons with special 

needs and their ability to provide products and 

services which is well suited for coping and adapting 

for all needs of persons with special needs in all areas 

specifically the medical area in order to improve the 

quality of life and facilitate their integration within 

smart community.  

 

In addition to the educational institutions in the area 

of products design began to which began to take steps 

into instill the importance improving and studying 

various products designs train and qualify them to 

assist governments and institutions in order to 

integrate this category of special needs in community 

and to improve their lifestyle and finally to achieve 

the concept of smart cities having the ability to 

contain them all.  
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