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ABSTRACT 
This research proposal presents three sections for the chosen project. Section one explains the literature skills for the background proposed research, section two presents research and development methods and section three presents resources and planning for the entire project to be completed. 
[bookmark: _Toc7732061][bookmark: _Toc7744652]INTRODUCTION
The aim of this report is to do a proposed research of the project of develop Smart shopping self-checkout system with explanation of technology of barcode under the internet of thing (IoT) project, researches the subject area of study by using different sources with different researcher, the purpose of achieving the aim through different objectives, is provide research and development methods for the research philosophy, strategy and how the data analysis. Also is provide the resources required and the planning by using Gantt chart.
[bookmark: _Toc7732062][bookmark: _Toc7744653]SECTION 1
[bookmark: _Toc7732063][bookmark: _Toc7744654]Background to the proposed research
This section explains the main background literature area of research title, to deliver the reader to understand the field of study and an idea fits in this field. Also introduce of either industry or organisation of the investigating context, provides the objectives aim of the research and the expected outcome when it comes to the finish project.
[bookmark: _Toc7732064][bookmark: _Toc7744655]A research working title
The proposal research title is developing of smart shopping-self checkout device that based on to internet of things (IoT)
[bookmark: _Toc7732065][bookmark: _Toc7744656]The background to the subject area of study
Internet of things (IoT) has become more popular to the world of technology, a lot of devices already connected and many more to come will be connecting in the future, this system relates to computer devices that either mechanical objects or human with the knowledge to make data transfer through the network without needing human to computer interaction or human to human [1]. Internet of things categorised in to different connecting areas such as, software and hardware, sensors, buildings, vehicles, electronic devices and devices. Smart shopping that link between consumer and retailer that could be automated checkout that already start used by amazon, smart shelves, beacons that used Bluetooth technology to send alert to the connected customer smartphone also the robot employees [2]. When come to the subject area of study, need to know what smart shopping? And how is going to be self-checkout?
Smart shopping can be describing in to different meaning, can be grouping of product list of  shopping ads and can display ads in a chosen network platform, which that includes websites, such as YouTube, chatting application media or any online websites [3].
Different sources the Authors describe smart shopping as a comfortable and easy billing process for the customers through shopping mall or supermarket or even a corner shop, the payment done by the help of internet connection from the specific device. Everything changed very quickly, and this will benefit the customer and the shop owner, for the quick, easy payment of the chosen store products and will take more further the IoT technology system and will benefit the world we live in now because of the good quality of the smart shopping service [4] [5].
Self-checkout is the system created to give customer ability to scan products themselves and pay without assistant help of a store cashier, this helps customer to stand long in a queue while waiting to pay for the purchase items [6]. This system will work for the help of barcode tag scanning that will be function together with the self-checkout, as long the customer scans the items by barcode it will display the price and add straight to the basket and ready for self-checkout payment.
The Author mentioned about how the first self-checkout systems came to the public, that was in early 90’s and that was in libraries. Was helped users to do self-checkout of their own resources relieving librarians of laborious task. So the another first self-checkout comes to the consumer was in 1995 and the Kroger supermarket chain was the one introduced in select locations and continue to expand year by year for the best need among the customers [7]. 
SST-Self-service technologies have become popular in modern life. The consumer adopts this system technology well without expectation but will depend and needed for the expert worker to run the entire system who have a good knowledge [8]. This system starts by self-checkout machine now it can be easy for the consumer to do payment and that all comes from the development of barcode scanning system. 
The technology of barcode works in a principle that carrying encoded data called Symbology. This system of encoding lets the device when scanning to know if character or a digit starts and it stops, works like binary representation. An array of the parallel line irregular between white and black lines is the one identifies barcodes. This technology offers an inexpensive and simple method of data recording and information in several applications, the Authors are tried to explain the future self-checkout will be to walk straight  into a store, to browse any chosen products, compare the price, read for the reviews, drop the products in to the cart and walk out  [9].Even the authors mentioned about using through smartphones to scan the products and that will make solving the shopping theft problems [9].
The number of scans per day is more than 5 billion according to GS1, Barcodes become a checkout revolution in many industries. The Author believe the life without barcode for the world will live now is difficult to image. Barcode will continue to grow and have many inventions of life and will use in to different style of technology all because of its successful [9].
QR code is the machines gives people information about the products by readable two-dimensional barcodes. The technology advancement design barcode to delivers sell date of products though price tags attached with barcode on it, so by scanning barcode of the product either using barcode machine or smartphone can give different information about manufacturing product. This smart self-checkout system will develop the display of the price product when scanned the code of the goods also with the good security to make customer satisfied with the service and for the safety of their payment privacy. It can be design in application format that can run in to smartphone, so Smartphone will be an IoT device who can control and manage the all system [10]. The statement above Author tried to explain about the future self-checkout by the control and process of barcode development.
Some of the researcher described about smart shopping as a shopping carts track the total cost of consumer shopping products equipped with scanners. And the consumer surveys specify that 72% of the customers would prefer the radio-frequency identification tags on the products for a better help of track in-store, and 85% of foremost retailers rate a self-service technology for the customer like smart shopping will be one of the most opportunity to increase consumer satisfaction and revenue also [11]. 
The Author investigated influential marketing and system experience of the customer based on several Internet of things technologies over a case study of the fashion Company of smart store in a Korean. The customer behaviour will be change by Smart retail settings over experience of the customer improvement in the marketing view. To add on this, many IoT technologies such as smart home, smart car, indoor positioning, facial recognition, augmented reality, and interactive display makes likely to generate solutions and components  for the for implementations of the smart store in the computing perception [12].
[bookmark: _Toc7732066][bookmark: _Toc7744657]To justify a rationale for the study
The main aim of this project will be to develop and design the smart shopping self-checkout system device with barcode on it that point on to the business in general for the easy and quick shopping and that will allow user to have their own control of any items needed to scan and the shop owner to monitor and have each record of the sold item through the database. The user experience will be the best decision for decide if the new development will fit the customer satisfaction or not because as the above Author from [9] Berkeley engineering mentioned nearly similar method for the research performed but this project will develop and will be interest for the easy and new features added to the new IoT technology. 
[bookmark: _Toc7732067][bookmark: _Toc7744658]If relevant, introduce the organisation/context that is being investigated
The research setting is for shopping companies, including supermarket, corner shop and mall shopping centre. These shopping companies use different techniques for increase their profit, sales, satisfied employees and satisfied customers. 
This research is being finalized in the aim of delivering good designed of smart shopping self-checkout for the all customer around the world that can enjoys the easy shopping by using their own device at any time.
[bookmark: _Toc7732068][bookmark: _Toc7744659]To define the research purpose and objectives of achieving that research aim
The study purpose is to deliver a smart shopping self-checkout system that can be used by different customer around the world for the better reliable and easy shopping, but some of the objectives need to be achieved for attain this aim. The following is the objectives:
a) To design and develop smart shopping self-checkout
b) To identify the requirement, need to complete the all project proposal
c) To investigates how self-checkout system works and how the barcode function
d) To evaluate and analysis the current self-checkout system
e) To find out how the two system of self-checkout and barcode scan will link each other for the best performance
f) To bring revolution in the new IoT technology
g) To connect retailer and customer in an easy and quick shopping
h) To build the better system performance with good security for the device that will protect the customer and retail privacy
i) To make the system easy to be use and understand without difficulty
[bookmark: _Toc7732069][bookmark: _Toc7744660]Expected deliverables/ outcomes 
When the project become final, the expectation of Smart shopping self-checkout will be to develop and design the better system of device shopping that can meet the standard and quality that can make performance, scalability, availability, latent capacity, serviceability and availability to the consumer needs.
The user will be able to buy any goods through the application device, by scanning the tag barcode, add to the device basket and final to do a self-checkout without any assistant cashier, and can take off the product off from the system application as well if decide not to buy and return to the shelves. 
 Customer can have a discount surprise from the retailer when doing shopping through the new system developed, the retailer will get a chance to advertise their products through the application to the customer and the system can provide safe security for them and customer as well. This will give advantages to the retailer to do a good business for the best profit and without loosing customer because of standing long in a queuing. Also, can develop in to a separate portable barcode scanning device instead of using smartphone for everything and only can display the price and finish the checkout through mobile when the time customer wants to leave the store.
[bookmark: _Toc7732070][bookmark: _Toc7744661]SECTION 2
[bookmark: _Toc7732071][bookmark: _Toc7744662]Research & development methods
This section explains the methods of research and development that includes the approach and philosophy, the methods of data collection, the ways to evaluate result, techniques, to identify risk with limitation, ethical and legal issues and how to overcome them and develop methods and research strategy in general.
[bookmark: _Toc7732072][bookmark: _Toc7744663]Research philosophy and approach
When about doing research the way to consider first is to ask which research philosophies to follow according for the chosen project, that will be either on experimental project, development project or survey project. 
This research project based on experiment and develop system software, the best philosophy to work is Positivism [13]. Positivism depends on measurable observations that take to statistical analyses. With this positivism, can discovery the explanations measuring the knowledge accepted to the world. The way it is allow other researchers also can take to find exactly result. So, it gives position to get the results in quantitative [14]. 
The above was the first layer of philosophy approach, when it comes to the second layer, this project research decided to choose deductive. The deductive method has the aim to find the response to the question that have from the start of the research project. The best objective is the one come with answer from the question either yes or no. The questions of research may differ from the statements to knowledgeable speculation [14]. From this deductive can develop or experiment of theory, obtain the theory hypothesis, make observation and final obtain confirmation or reject the hypothesis [15].
[bookmark: _Toc7732073][bookmark: _Toc7744664]Research strategy
The strategy of research can be classified according of the philosophy researcher chose, if either philosophy be positivism or phenomenology. The type of research strategy has been taken from this project is experimental, development and document review as well. 
The experimental use method of scientific to found cause-effect in relationship between a variables group in a study of research. Researchers try to control all the variables excluding the independent variable.  Analysed and collected for a relationship is the other cause of the independent variable on the dependent variable. Its purpose is to produce a relationship between two variables a cause and effect explanation [16].
In a development research is the field based in which project development process described and analysed, which area the researcher focuses to develop either in technical or in design. That can be somehow for this research look in quantitative research for produce data that will decide what to study in a chosen field.
In a document analysis the project proposal will look for a collecting information and review the main thing to consider which area needed to be improve in order the project to go the way Author plans to do. 
[bookmark: _Toc7732074][bookmark: _Toc7744665]Generalisability, reliability and validity
Validity in qualitative research means “appropriateness” of  the 
tools, processes, and data. Whether the research question is valid 
for the desired outcome, the choice of  methodology is appropriate 
for answering the research question, the design is valid for the 
methodology, the sampling and data analysis is appropriate, and 
nally the results and conclusions are valid for the sample and 
context.
Validity in qualitative research means “appropriateness” of  the 
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methodology, the sampling and data analysis is appropriate, and 
nally the results and conclusions are valid for the sample and 
context.
Validity in qualitative research means “appropriateness” of  the 
tools, processes, and data. Whether the research question is valid 
for the desired outcome, the choice of  methodology is appropriate 
for answering the research question, the design is valid for the 
methodology, the sampling and data analysis is appropriate, and 
nally the results and conclusions are valid for the sample and 
context.
The project will look validity in qualitative research means for appropriateness of the data, process and tools. The main research question is whether the research is there desired outcome, the methodology choice is suitable for answering question of the research, the data and sampling analysis is appropriate, the methodology design is valid, and finally the results with conclusions are valid for the context and sample [17].
Apart from that, in reliability for this research in quantitative, this refers to precise replicability of the results and the process. So, in qualitative research the reliability lies with consistency [17]. 
Also, in generalisability defines the extent to which research discoveries can be put through to settings to compare to the one was originally tested. All two methods when used together of quantitative and qualitative, that will ensure the good validity, reliability and generalisability for result. 
[bookmark: _Toc7732075][bookmark: _Toc7744666]The data collection methods
When it comes to data collection, that is the process of gathering information or data from any different relevant sources to overcome with the answers of the research problem, to test the hypothesis and assess the outcomes. Two methods will be used to collect information for this research project, that is quantitative and qualitative. 
The various format of mathematical calculation that is Quantitative method is based. The way of data analysis and collection include methods of regression and correlation, close ended questions questionnaires, mode, mean, median and more. 
In Qualitative method that not include mathematical calculation or numbers. This research data collection method is based with feeling, emotion, sounds, words, colour and other elements.
As long when the system developed want to go through, will ask by create many questions to ask the user and retailer such as how they feel about this new system development as a part of  the research project of Smart shopping self-checkout and use the review from them to develop a better system. That will find out who will want more this development of software by designing a questionnaire according of the age of the user and will help to know and focus deep where the system needs to be improved according of the answer from review received.
[bookmark: _Toc7732076][bookmark: _Toc7744667]Development methods and techniques
The development techniques will be use for this project that include prototyping and storyboard because that will help well to develop a better system application. For prototype that will be the process use to develop a whole system will involve user before and use their feedback to improve and that will help to save time and cost of the project. 
The other method techniques will use for Smart shopping self-checkout is a storyboard, this will help a lot to achieve the better develop software system, will provide graphic for each step and that will give user view the completed project looks like. Also, will add extra knowledge to the researcher by knowing where and which part missed and needed to add what features.
[bookmark: _Toc7732077][bookmark: _Toc7744668]Identify risks/limitations/ethical/legal issues and ways to overcome
There are some risks this project will face before and during, the good thing to do to any project is to identify those risk and know how to resolve them in a proper time. Some risk will face this project are follow:
a) Not having enough knowledge of software design
b) Struggling to choose the best design software to develop the system
c) Afraid to spend more time of understand how the system will work proper and to develop a better security on it.
But will manage to overcome it by spending more time early before the project begin to do more research will help to increase and have good knowledge because that will be a limitation also for this project by not having good knowledge of software design , also by using Gantt chart will help to manage time well and go step by step without miss any and identify good critical paths of the project.
The legal or ethical issues that will face is the permission from the retailer to access their system also with the bank when the user done the self-payment online through the system. This will be difficult to be acceptable, that will make to use imagination information or animation stories to provide the completed system when it come in attesting time. 
[bookmark: _Toc7732078][bookmark: _Toc7744669]How to analyse the data/evaluate results?
Different ways of evaluation and full information needed to be taken to complete the project of Smart shopping self-checkout system for the best result. The analysis data will be use is to compare different user requirement before the project begin, during the project even after the competition of the project. All of these is to make sure the main objectives are achieving the key aim of the system development.
When it comes of the final result, the software testing will be needed to perform in order to make sure the entire system is working fine without any issues happen, in case some issues occur, that will need to sort our quickly by go back with the all project procedure achieved from start till the end.
[bookmark: _Toc7732079][bookmark: _Toc7744670]SECTION 3
[bookmark: _Toc7732080][bookmark: _Toc7744671]Resources & planning
This section explains about research planning by using Gantt chart and to know any resource needed for the completion of the project.
[bookmark: _Toc7732081][bookmark: _Toc7744672]Identify any resources required
Each project required specific resource in order the project to be complete, for this Smart shopping self-checkout system the following resources will be needed:
a) Computer machine that either be PC or Laptop that can be used to develop the software system and to do more research for the project required
b) Internet connection, to access any helpful information needed
c) Online and books research for increasing more knowledge
d) People including customer and retailer in order to complete the questionnaires for the review needed
e) Programming software needed to build the code and run
f) Building a prototype by using Microsoft access
g) Adobe story for building a good project story board
h) Find more knowledge by asking help from different knowledgeable people
[bookmark: _Toc7732082][bookmark: _Toc7744673]Construct a Gantt chart
Each project should come with the good plan for the best achievement, this project use Gantt chart as a part of its planning construction. Gantt chart is helpful for scheduling and planning any project. It helps to provide a good assess of the project like, how long it will take to finish from begging to the end, what resources needed, the implementation procedure also provide the project critical paths. Below is Gantt chart screen shoot, showed the research project of the Smart Shopping Self-checkout system:
[image: ]
[bookmark: _Toc7744711]Figure 1 Project Proposal Gantt Chart
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[bookmark: _Toc7744712]Figure 2 Gantt Chart calendar view with resource names on it
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[bookmark: _Toc7744713]Figure 3 Gantt Chart calendar view with tracking
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[bookmark: _Toc7744714]Figure 4 Gantt Chart resource sheet
[bookmark: _Toc7732083][bookmark: _Toc7744674]CONCLUSION
This report has divided in to three sections, the first section explained about the background of the proposed research, that included the research working title, the literature review  of the research in to different researchers, explanation on why the research worth doing, to introduce the research to the industry and organisation, the list of different  objectives for achieving the project aim and expected what the final outcome of the project will be. In section two explained the research and development method, included the research philosophy, strategy and generalisability, validity and reliability, also present data collection methods, to identify development methods in to prototyping and storyboard, to identify the risk and the way to overcome them and analyse data with user requirements, aim and objectives and software test. In the last section three explained about resources and planning, it outlined all the resources needed for the project and showed the project Gant chart planning. Through all sections, that will help to achieve the best result of the development of Smart shopping self-checkout system to the user.
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