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Abstract— Persons with intellectual disabilities have slow 

mental development therefore, it is very difficult for them to 

communicate with general public in society. Such people 

can’t express themselves using language because it is very 

hard for them to understand and implement sentence 

construction. The aim of this study is to develop and assess a 

learning concerning the Picture Exchange Communication 

(PECS) software for Autism Spectrum Disorder (ASD) 

children’s. the underlying objective of this application is to 

guarantee that autistic children can have a better alternative 

intervention through the PECS approach so that they would 

not rely on the therapist a great deal or go to the autism center 

which is often costly. It will help that person to express 

themselves so that all kind of anxiety in their mind will be 

diminish. Such people can’t go anywhere alone because of 

their speech disability but with the help of this software they 

can communicate with other to fulfil their all needs. This help 

them to improve communication so one day will be capable 

of speaking on their own without any help. In our proposed 

system, we proposed a step by step communication system 

for persons having intellectual disabilities with the help of 

recent technologies. To improve the day to day 

communication, picture exchange communication system is 

a nice media.    
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I. INTRODUCTION 

The picture exchange communication system (PECS) is 

commonly used as a communication aid for children with 

autism spectrum disorder (ASD), it has been used with a wide 

variety of learners, from pre-school to adults, who have 

various communicative, cognitive, and physical impairments. 

PECS was created in 1985 at the Delaware Autism Program 

by Lori Frost and Andy Bondy. They stated that usual 

communication techniques, including speech imitation, sign 

language, and picture point systems, depend on the teacher to 

initiate social interactions and none focused on teaching 

students to initiate interactions. 

PECS is developed to teach functional 

communication skills with an initial focus on spontaneous 

communication. It has been and continues to be implemented 

in a variety of settings and contexts (home, school, 

community) so users have the skills to communicate their 

wants and needs. PECS does not need complex or expensive 

materials since it uses picture symbols as the modality. PECS 

is a method to instruct young children or any individual with 

a communication impairment a way to communicate within a 

social context. Research has shown that many preschoolers 

using PECS also started developing speech. As per the 

current information, PECS has been known as an emerging 

treatment shown to increase communication skills for 

individuals with ASD. People suffering from the Autistic 

Spectrum Disorder find the most basic everyday tasks are not 

easy to perform due to their inability to communicate 

normally with others. Throughout time, many efforts have 

been taken to facilitate the learning of a new language and try 

to help ASD children and grownups to communicate more 

easily with other people. The most famous system nowadays 

is called the Picture Exchange Communication System 

(PECS). PECS methodology is very simple and clear. Objects 

are shown as pictures in cards that are used to express the 

needs and wants of ASD sufferers. This system has been 

proven to be very effective in teaching the basics of a 

language and helping autistic people communicate with 

others in a social context. 

A. Problem Statement: 

Parents who have autism children mostly have difficulties as 

they need to adjust their daily activities and pay extra 

attention to their autistic children. Parents can’t afford fees 

for the autism care centres. Life of person having intellectual 

disabilities is getting harder and harder. Not every parent has 

that much information about pecs so they can’t help their 

child to overcome the difficulties of communication. PECS 

was delivered in a variety of natural ways, such as homes and 

schools, across the 13 studies. PECS was implemented 

specifically by experimenters or trained personnel in three 

studies (Adkins & Axelrod; Char lop-Christy et al., 2002; 

Ganz & Simpson, 2004), while the remaining eight studies 

utilized teachers or parents as the intervention deliverers. 

There are some software’s available related to this subject but 

they are not efficient as some have only communication 

facility and some have only learning facility. There is no such 

software which have capability of doing both in secured 

manner. Some of the Previous software design related to this 

subject doesn’t have voice generation. 

II. LITERATURE REVIEW 

In [1] proposed methodology there is a Tablet-based software 

named iCAN which will help autism children’s learning 

process. These children learn a word needed to be 

pronounced more than 100 times in order for children with 

autism to remember it. This was a great burden for the 

caregivers. With iCAN, children can learn by themselves, 

much to the relief of the caregivers, which provided an 

excellent UX when teaching. In terms of the presentation of 

categories each category has a label, colour, and small 

pictures because children with autism tend to have better 

abilities to recognize colour and pictures and after learning 

basic word, the next step is to learn sentences. iCAN provide 

an easier way to make sentence that can be recorded for future 

use.     

In [2] proposed methodology there is a chat 

application which is used for communication between two 

person having intellectual disabilities at long distance by 

using symbol. The basic set in our evaluation consist of about 

2100 symbol. The symbol set includes also a few self-made 

symbols and pictures of places that are familiar to the test 

users. Symbols in each category are given a binary priority 

value, with higher priority symbols being listed at the start of 
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the symbol listing. The Symbol Chat application platform is 

based on the client–server architecture and implemented 

using the Microsoft .NET Framework. The difficulties in 

finding the symbols inevitably resulted in prolonged message 

composition and increased cognitive burden, which 

manifested in some of the participants losing track of the 

message they were typing.  

III. SYSTEM ARCHITECTURE 

Architecture of our software is 3-tier architecture. A 3-tier 

architecture is a type of software architecture which is 

composed of three “tiers” or “layers” of logical computing. 

They are often used in applications as a specific type of client-

server system. 3-tier architectures provide many benefits for 

production and development environments by modularizing 

the user interface, business logic, and data storage layers. 

Doing so gives greater flexibility to development teams by 

allowing them to update a specific part of an application 

independently of the other parts. This added flexibility can 

improve overall time-to-market and decrease development 

cycle times by giving development teams the ability to 

replace or upgrade independent tiers without affecting the 

other parts of the system. 

For example, the user interface of a web application 

could be redeveloped or modernized without affecting the 

underlying functional business and data access logic 

underneath. This architectural system is often ideal for 

embedding and integrating 3rd party software into an existing 

application. This integration flexibility also makes it ideal for 

embedding analytics software into pre-existing applications 

and is often used by embedded analytics vendors for this 

reason. 3-tier architectures are often used in cloud or on-

premises based applications as well as in software-as-a-

service (SaaS) applications. 

 
Fig. 1: system architecture 

A. Presentation Layer 

The presentation layer is the front end layer in the 3-tier 

system and consists of the user interface. This user interface 

is frequently a graphical one accessible through a web 

browser or web-based application and which displays content 

and information useful to an end user. This tier is often built 

on web technologies such as HTML5, JavaScript, CSS, or 

through other popular web development frameworks. At this 

layer we have used AJAX, HTML5, JavaScript, css, Asp .Net 

in our software. 

B. Business Layer 

The business layer contains the functional business logic 

which drives an application’s core capabilities. It’s often 

written in Java, .NET, C#, Python, C++, etc. In our software 

we have used c# language It is used for writing main logic as 

well as we have used component classes for database 

connectivity.  

C. Data Layer 

The data layer comprises of the data access layer and storage 

system. Examples views, triggers, stored procedures are the 

part of data access layer and MySQL, Oracle, PostgreSQL, 

Microsoft SQL Server, MongoDB, are the databases. We 

have used Microsoft SQL Server database. 

There are many advantages of using a 3-layer 

architecture including speed of development, scalability, 

performance, and availability.  As mentioned, modularizing 

different tiers of an application gives development teams the 

ability to develop and enhance a product with greater speed 

than developing a singular code base because a specific layer 

can be upgraded with minimal impact on the other layers.  It 

can also help improve development efficiency by allowing 

teams to focus on their core competencies. Many 

development teams have separate developers who specialize 

in front- end, server back-end, and data back-end 

development, by modularizing these parts of an application 

you no longer have to depend on full stack developers and 

can better utilize the specialties of each team. 

IV. SYSTEM DESIGN 

Picture exchange software basically consists of 3 panels 

Admin, Candidate and General user. Admin is the 

Administrators of the system who is able to add nouns, noun 

phrases, verbs, sentences, Questions, videos. Admin can also 

add sentence’s and question’s for communication section 

along with pictures and can view all users. Candidate is an 

intellectually disable person for whom this software is 

developed. Candidate can register and after login from his 

user id and password there are three sections available 

learning section, videos section and communication section. 

In learning section candidate can view nouns, verbs, 

sentences questions along with their pictures and voice and 

can view other users. In video’s section user can view video’s 

related to nouns, verbs sentence’s and questions. In 

communication section user can send picture message to 

anther user and also to general user. 

 
Fig. 2: Block diagram of PECS 
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General user is a normal person want to 

communicate with intellectually disabled person. General 

user can register and can login and after login he/she can 

communicate with intellectually disable person. General user 

can also add new sentence and questions, nouns, noun phrase. 

A. Speech Algorithm 

For simplicity of user we have implemented conversion of 

text into voice. When user click on any image it creates sound 

of it so that user will listen and learn. As we know listening 

is the best way of learning new words. For implementation of 

text to voice conversion we have added DLL and call its 

function whenever needed. 

 
Fig. 3: Flowchart for speech algorithm 

 

V. OBJECTIVE OF PAPER 

1) To improve day to day communication of the persons 

having intellectual disability 

2) To teach person having intellectual disabilities to 

communicate 

3) To improve participation of user in the modern 

information society. 

4) To improve confidence of person with intellectual 

disabilities. 

5) To embed voice with picture in picture exchange 

communication system. 

6) vi. To implement one to one communication between 

existing users and with general   public. 

7) In future we can provide this facility of PECS 

everywhere like ATM machines, ticket counters, etc. 

8) Each software can be converted into pecs form as it will 

also help to overcome language problem of individuals. 

Development or implementation of the Picture exchange 

communication software is done in step by step manner 

this are according to the software development lifecycle. 

This steps of flow of project implementation are shown 

in following diagram.  

 
Fig. 4: Implementation Flow 

VI. CONCLUSION 

The ASD children started to show some improvement in their 

education after using PECS. PECS and technological devices 

have shown success in provide people with ASD an 

alternative method of communication. To implement 

proposed system, we have to add the required communication 

symbols into the database. This process will be monitored by 

administrator. The primary focus of this synthesis of the 

literature was to summarize findings regarding the 

effectiveness of PECS for enhancing the functional 

communication skills of children with ASD. In brief, the 

evidence for the intervention’s effectiveness was provided by 

studies that (a) assessed the level of adherence to a 

standardized treatment protocol (i.e., treatment fidelity); (b) 

utilized appropriate and well-executed research designs; (c) 

used measures with well-established reliability to assess 

outcomes; (d) replicated finding across participants; and (e) 

employed a follow-up component to demonstrate the stability 

of treatment effects. User can easily communicate with other 

user. 
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