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Task A

1. INTRODUCTION / BACKGROUND TO THE PROPOSED RESEARCH 

Internet of Things (IoT) is transforming the entire electronics industry (Ferdoush and Li, 2014, p 105). There are emerging more applications to IoT that is transforming everyday lives and also easing them. A large number of IoT based projects are being conducted to ascertain temperature and humidity monitoring. The rapid increase in users of IoT in the past decade has enabled us to connect, interact and command to any device by applying IoT circuits. 
IoT applications are emerging across homes and industries. With the application of IoT, it has become possible to control electronic equipment and also obtain information from sensors to analyse them in a graphical manner sitting anywhere in the globe. Several IoT technologies are in use today and they are ever-changing and emerging. Amongst the multiple IoT applications that are available today, Arduino microcontroller (MCU) has multiple applications. 
Arduini comprises of an open-source electronics platform which has hardware and software components(Kumar, Vuayalakshmi, Prarthana and Shankar, 2016, p 1030). Its versatile range of applicability has entailed it to use it for projects starting from home automation systems to drones. The interface of the platform allows simplicity and accessibility. The software interface can easily be used by beginners hence allowing flexibility for users at the advanced stages. The operating system does not create many barriers. Its low costs, cross-platform, open-source software and hardware with a simple programming environment allows it to be used for a wider range of applications. The general Arduino circuit is built with Arduino MCU, ESP8266 Wi-Fi and DHT11 sensors module. The DHT11 sensors can sense humidity and temperature, the information is then sent to the Arduino MCU (Sidik et al, 2015, p 250). The information assimilated is uploaded to the Cloud at regular intervals using the ESP8266 Wi-Fi module. This information can be accessed on the ThingSpeak platform from anyplace across the globe. Below is a block diagram depicting temperature and humidity monitoring by using Arduino.  

Table 1: Block Diagram of Temperature & Humidity Monitoring using Arduino with ESP8266
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Rationale
The project’s rationale is based upon the wide range of application of the systems. Arduino is an inexpensive way by which temperature and humidity monitoring can be conducted. The sensor of Arduino can give accurate readings for temperature and humidity monitoring (Jindarat and Wuttidittachotti, 2015, p 285). Systematically analysing the functioning of Arduino in this project can allow applying similar technology for other applications, such as devising sensors for car theft, home theft, for ocean currents and many more.
Arduino has been in use for quite some time and its usage as an IoT is tremendous in nature. However, with a significant amount of research taking place in the domain of IoT, some numerous applications and interfaces are being devised. The scope of this study can reveal in details the other benefits and applications that can be achieved from Arduino’s applications (Wang and Chi, 2016, p 770). There have been any similar studies conducted in this field. While the major applications of Arduino have been studied, its usage in the monitoring of temperature and humidity has not been conducted.
The Arduino IDE enables writing of programs on the board and then uploading them. It is available as an online tool which can be saved easily on the cloud. It can be made available as an offline tool as well. In case of an online IDE, it can detect automatically the board and the port which can be connected without a selection of the ports (Simić, 2014, p 40). Architects and designers develop interactive prototypes for installation and in experimenting with the newer application of Arduino Uno. 
It can be connected with ThingSpeak which is an open-source data platform. One needs to log in and create an account for creating channels. When a channel is created, then two API keys are made, where one is the write key and the other being the read key. Once the hostname is connected with one’s Wi-Fi and the setup is verified it can easily function.  
The study aims at analysing the potential research gap to analyse the application of Arduino in studying the temperature and humidity of an area/region.

Research Purpose
The study will focus on;
Research Aim:To critically evaluate the application of Arduino Uno for ascertaining temperature and humidity of an area. 
The following are the research objectives for the study;
· Research Objective 1:To understand the various applications of Arduino 
· Research Objective 2:To understand the advantages of connectivity base and circuit of Arduino 
· Research Objective 3:To analyse the applications of Arduino in ascertaining temperature and humidity
· Research Objective 4:To develop other peripheral applications with Arduino
The above research aim and objectives will diagnose the various applications of Arduino and understand ways in which it is best suited for finding temperature and humidity. 

Expected outcomes/deliverables
The project will conduct primary research with secondary research on the various applications of Arduino (Pasha, 2016, p 10). Then the study will gradually connect the application of Arduino that can have to depict potentially beneficial results in the recording of temperatures and humidity. This will be done by applying models and algorithms for resolving the specific problem. Then the study will go onto discuss other peripheral application of Arduino Uno. The varied ways in which the interface can be used and applied will be discussed in the study. Finally, a set of recommendations will be formed which can be applied onto such systems to get dynamic data from it (Hadwan and Reddy, 2016, p 1021). Continuous retrieving data by Wi-Fi might reveal the time, location and temperature with humidity. This can help trace any gaps prevailing in data, then models can be devised which can allow closing any gaps in the time-continuous graphs.       
When the project will aim at measuring temperature and humidity then other sensors can also be installed such as for gas, current, voltage and energy can be used when needed (Abraham and Li, 2014, p 170). The actuators can be controlled from the internet when the sensor values are above or below the predetermined values. 


2. RESEARCH & DEVELOPMENT METHODS 
Research strategy
The study will be conducted as action research. Action research allows transformational change amidst the process of undertaking action and also conducting research (Johnson, 2012, p 5). In this study, the scholar will install the IoT device and then collect various data from time to time to understand the application of Arduino Uno system. He will conduct a series of various experiments and then note down such data. The process of action research includes reflecting upon the questions, assumptions, beliefs and practices to develop an in-depth understanding related to the topic. Through participation in the project and taking down reading from the experiment, the scholar will able to collate on self-understanding of the various theories and concepts related to the project and system (McMillan and Schumacher, 2010, p 1).   

Data collection methods for each objective 
The study will apply the action research method to collect data from the various experiments and then arrive at findings. The data collected for the entire study will be primary as well as secondary in nature. The first-hand data will be collected by the scholar from the IoT device installed and through various readings from such data, this will correspond to the third objective of the study. For the other three objective laid down for the study, secondary data research method will be utilized. The secondary data will b collected from magazines, journals and internet sources such as IEEE, where regular research regarding IoT and Arduino Uno systems are posted. These secondary data will be verified to understand their applicability and transferability in the study. 

Development Methods 
The project will be conducted such that it can be later used and also easily understood by its readers. To develop the project and resolve the findings, the model used will be storyboards and UML. The storyboard will provide an interactive interface such that any layman can also understand the way the problem is being solved. On the contrary, the UML diagram will be for technical users, it will be for people who want to replicate the findings of the project. A highly defined UML diagram will be designed such that each stage can be perceived in an interactive format also the project outcomes can easily be achieved. 

Risks/limitations/ethical/legal issues 
The project will face certain risks, to avoid them the steps taken will be;
· Budget Crunch: A budget will be decided upon for the project before it commences. A small budget will be kept aside to purchase materials for the project, in case there is a need. This will ensure that the project does not stop in the midway.
· Delay: The project might get delayed in case the appropriate experimental values are not arrived at. The project Gantt chart will ensure an adequate timeline is provided for every activity of the project such that there are no project delays. 
There are certain limitations of the project, to avoid them the steps taken will be;
· Findings: The project will try to collate its findings with similar other projects. This will ensure that the project outcomes are consistent with practical outcomes. 
· Transferability: The project will ensure all possible steps such that the findings can be used in other projects. Applying limitations to the experiment might limit its outcomes, hence all possible steps will be undertaken to ensure that such limitations are not included.  
Though there will be no such legal issues facing the project, there might be certain ethical concerns. The project will be started by obtaining permission from the ethical committee of the University. Further to avoid any ethical implications, the scholar will adhere to the following steps;
· In the case of human participants, the names of the participants will not be disclosed in the study. The privacy of the participants and confidentiality will be maintained. 
· The study will obtain prior informed consent to ensure that no one’s data has been included without their approval. 
· The secondary data collected will be revalidated and checked such that they are appropriate to be used in the study. 
· The study will not harm any person or animals.  

Analyse the data/evaluate 
The study will be analysed by testing it against the benchmark. As there are similar studies that have been conducted in this domain, the study will aim at determining the efficacy of this study by comparing its results to the benchmarks as identified in various journals and magazines.
3. RESOURCES & PLANNING 
To conduct this project, there will be quite a few numbers of resources that will be needed. Some of the key resources required will be computer systems, application software and packages such as SPSS for processing the data collected, Ms Excel for collecting large, varied data. There will be needed access to library base of the University for retrieving valuable books, journals, articles and magazines related to the subject. A steady internet connection will be needed to retrieved data from online sources and journals. All these resources will be used in developing the project proposal and forming the basis for the study and arriving at findings for it.  
A Gantt chart is prepared for the entire project to divide and sub-divide parts of the project. A Gantt chart depicts the various stages or parts of the project that needs to be accomplished over a time frame. The specific amount of time has been allotted for each activity and the entire project is expected to be completed by 60 days.
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