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The Smart Home App is an application that already exists in the market and is designed to help users manage and automate different aspects of their homes. These types of applications allow people to control devices such as lights, thermostats, security cameras, and other smart devices from a single platform, making everyday life more convenient and efficient.
In this project, the chosen application is analysed in order to understand how it currently works and what features it offers to users. The main objective is to identify possible limitations or areas where the system could be improved. Based on this analysis, several suggestions and new features are proposed that could enhance the functionality, security, and overall user experience of the application in the future.
The aim of this study is not only to evaluate the existing system, but also to explore how smart home technology could continue to evolve by introducing innovative solutions that improve safety, automation, and energy management within modern homes.
[bookmark: _Toc225435409]Task 1: Ideation & Mind Map
The mind map provides an overview of the main components of the Smart Home Application, while the following sections explain each area in more detail.
[image: ]Figure 1 from MindMup  Smart Home App - MindMeister Mind map
The mind map presents the main components of a Smart Home Application and shows how different features are connected to create an intelligent and automated home environment. It highlights key areas such as device control, automation, security, energy management, and system integration.
· Device Control
· Lights
Allow users to remotely turn lights on or off and adjust brightness through the mobile application.
· Thermostats
Control the heating and cooling system of the house and allow users to manage temperature remotely.
· Smart plugs
Enable traditional electrical devices to be controlled remotely using the smart home application
· Smart appliances
Are connected household devices, such as washing machines or refrigerators, that can be monitored and controlled through the app.

· Home Automation
· Routines
Allow multiple smart devices to perform automated actions based on schedules or predefined conditions.
· Scenes
Allow users to control multiple devices simultaneously by activating a preset environment.
· Event triggers
Automatically activate actions when specific events occur, such as motion detection or door opening.

· Security & Monitoring
· Cameras
Smart cameras allow users to monitor their home in real time through live video streaming
· Motion sensors
Detect movement inside or outside the house and trigger alerts or automated actions.
· Alerts
Notify users when important events occur, such as unusual activity or security risks.

· Energy Management
· Energy monitoring
Tracks electricity usage of connected devices to help users understand and manage energy consumption.
· Power optimization
Automatically adjusts device usage to reduce energy consumption and improve efficiency.

· Remote Access
· Mobile control
Allows users to manage smart home devices remotely through their smartphone.
· Notifications
Send real-time updates to users about device activity or important home events.

· Voice Assistant
· Voice commands
Allow users to control devices using spoken instructions through voice assistants.
· AI assistant
Help automate tasks and respond to user commands using artificial intelligence.

· Device Integration
· IoT devices
Are smart devices connected to the internet that communicate with the smart home system.
· Third-party devices
Allow the app to connect with smart devices from different manufacturers.
[bookmark: _Toc225435410]Proposed Improvements and New Features
· [bookmark: _Toc225435411]Home Security Improvements
· Pool safety alert
The system monitors activity around the swimming pool using sensors or cameras. If unusual movement is detected, the homeowner receives an alert to help prevent accidents.
· Power failure alert
Detects power outages and sends a notification through the mobile app. Alerts can also be sent to selected contacts.
· Travel mode 
When the user is away for a long period, the system automatically activates security measures such as locking doors, turning off devices, and enabling cameras.
· [bookmark: _Toc225435412]Personal Safety Features
· Silent emergency mode
Allows users to send emergency alerts silently in dangerous situations without drawing attention.
· Alternative contact sysrem
If the main user does not respond, alerts are automatically sent to secondary contacts such as family members or trusted friends.
· Elderly fall detection
Uses sensors or wearable devices to detect falls and send immediate alerts to caregivers.
· Baby monitoring
Monitors babies using motion or sound sensors and notifies parents if unusual activity or crying is detected.
· [bookmark: _Toc225435413]AI and Automation Improvements
· Behaviour pattern analysis
Artificial intelligence learns daily routines and detects unusual activity inside the home.
· Smart decision system
Automatically adjusts devices such as lighting, heating, or security based on sensor data.
· Auto-adjust devices
Devices adapt to user habits or environmental conditions, improving convenience and efficiency.
· Emergency protocol automation
In emergencies, the system can activate safety actions such as turning on lights, unlocking doors, and sending alerts.
· [bookmark: _Toc225435414]Energy Management Improvements
· Smart plug monitoring
Tracks the energy consumption of connected devices.
· Device cost analysis
Estimates electricity costs for each appliance to help users understand energy usage.
· Automatic sleep mode
When the house is inactive, unnecessary devices are turned off to reduce energy consumption.
· [bookmark: _Toc225435415]Business Model Features
· Free basic version
Provides essential monitoring and device control features at no cost.
· Premium subscription
Offers advanced features such as AI monitoring, cloud storage, multi-user access, and emergency service integration.
The proposed improvements aim to enhance the existing Smart Home application by improving safety, automation, and energy efficiency. Security features help reduce risks, while AI-based automation improves convenience and responsiveness. Energy management tools also help users better understand and reduce their consumption.
The development of smart home technologies depends heavily on creativity and innovation since they facilitate the incorporation of new features that enhance efficiency and daily living. [1],[2] [2]These ideas demonstrate how innovation can be applied to create safer and more efficient smart home environments.
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The focus of this project is on the development and evaluation of the smart family protection platform that includes home security, personal safety, and energy management through the application of Artificial Intelligence and Internet of Things technologies.
Smart home technologies are increasingly used to enhance security, automate domestic tasks, and monitor energy usage. Through IoT networks, connected devices and sensors can exchange data in real time, enabling more responsive and intelligent environments capable of detecting unusual behaviour and optimising resource usage. [2], [3]
The proposed system integrates multiple smart home functions into a single platform. AI techniques are used to analyse behaviour patterns, detect abnormal activity, and reduce false alarms. The system can automatically trigger responses such as sending alerts or adjusting energy usage based on sensor data. Its performance will be evaluated using measurable indicators including detection accuracy, response time, energy efficiency, and usability.
The research philosophy adopted is positivism, which focuses on objective observation and empirical measurement. This approach uses structured methods and quantitative data to evaluate system performance and validate results, making it suitable for analysing sensor data, device communication, and energy usage within the platform. [1]
This makes it appropriate fot technology-based reserch where measurable system performance is requeried.
[bookmark: _Toc225435418]Q1 – Aim and Objectives
Aim
To design and evaluate a Smart Family Protection Platform that integrates home security, personal safety, and energy management using AI and IoT technologies to improve safety, optimise energy consumption, and enable automated decision-making.
[bookmark: _Toc225435419]Objectives: 
· Analyse existing smart home systems by reviewing academic literature and commercial applications to identify limitations in integration, automation, and security.
· Design an integrated platform architecture that combines home security, personal safety, and energy management features within a single system.
· Develop an AI-based behaviour analysis model capable of detecting unusual activities and reducing false alarms using sensor data.
· Implement automated response mechanisms, such as real-time alerts, emergency actions, and energy optimisation, based on predefined conditions and sensor inputs.
· Evaluate the system performance using measurable criteria, including detection accuracy, response time, energy efficiency, and user usability.
[bookmark: _Toc225435420]Q3 – Search Tools and Research Databases
To support this research, several academic databases and search tools will be used, including Google Scholar, IEEE Xplore, and ScienceDirect. These platforms provide access to peer-reviewed articles and technical research related to smart home technologies, AI, and IoT systems.
[bookmark: _Toc225435421]The strategies for searching will include the utilization of keywords like “smart home systems,” “IoT security,” “AI in home automation,” and “energy management systems.” Boolean search terms will be used to narrow the search results and identify the most relevs.ant one
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· Ensuring the validity, reliability, and ethical soundness of research on smart home applications is crucial.
The question of whether the research truly measures what it is supposed to measure is known as validity. By clearly defining the research objectives and making sure that the data gathered is directly related to the assessment of smart home systems and their automation and security features, validity in this project can be enhanced. Surveys and interviews, for instance, can concentrate on how users engage with smart home apps and the constraints they encounter. Validity can also be strengthened by utilizing a variety of information sources, including scholarly publications, technical reports, and user reviews. [1]
· The consistency of research findings is referred to as reliability. Similar outcomes should be obtained if the same study were conducted again under comparable circumstances. Using standardized data collection techniques, like structured questionnaires or predetermined interview questions, can increase the project's reliability. This guarantees that the same questions are posed to each participant and improves the ability to compare the data. [2]
· The question of whether research findings can be applied to a larger population is known as generalizability. This refers to gathering information from various user types, including homeowners, students, and tech users, in the context of smart home applications. To guarantee that the results reflect a wider range of users, it can be helpful to include participants with varying degrees of smart home technology experience. [3]
· A crucial component of any research project is ethical considerations. The goal of the study and the intended use of their data should be explained to the participants. Participants should be able to leave the study at any time, and personal information should be kept anonymous. Ethical research procedures guarantee that the study is carried out responsibly and aid in participant protection. [4]

[bookmark: _Toc225435424]Q2. Research Strategies and Data Collection Methods
To investigate improvements for smart home applications, several research strategies and data collection methods can be used.
One effevtive method is a questionare survey , surveys allow researchers to collect information from multiple users their experiences with smart home application . Questions may focus on usability , security concerns , automation features, and areas where users believe improvements are needed. Surveys are useful because they allow researchers to collect data from many participants relatively quickly. [5]

Another useful method is semi-structured interviews. Interviews allow researchers to explore user experiences in more detail. Participants can describe how they use smart home devices and what challenges they face when using current applications. This method provides deeper insights that may not be captured through surveys alone.
A pilot study should be conducted before the full data collection process begins. A pilot study is a small test of the research method to ensure that the questions are clear and relevant. For example, a short questionnaire could be tested with a small group of participants, such as classmates or friends who use smart home devices. Their feedback can help identify unclear questions or areas where the survey could be improved.
For this project, the pilot questionnaire may include questions such as:
The pilot questionnaire is included in the Appendix section of the OneNote notebook.
· Do you currently use a smart home application?
· What features do you use most frequently?
· Do you feel that current smart home systems provide enough security?
· What additional features would you like to see in future smart home applications?
Feedback from the pilot test can help refine the questionnaire before collecting data from a larger group of participants. This process improves the quality and focus of the research.
[bookmark: _Toc225435425]Q3. Quantitative and Qualitative Data Analysis
An essential first step in deciphering a research study's findings is data analysis. For this research, both quantitative and qualitative analysis skills can be implemented. 
Numerical data is the main focus of quantitative analysis. For instance, statistical techniques like percentages, averages, or frequency counts can be used to analyze survey responses. Patterns like the most popular features in smart home apps or the proportion of users who think security features need being upgraded can be found using this kind of study. [6]
Qualitative analysis, on the other hand, concentrates on descriptive data, like user experiences and opinions. Thematic analysis is one method that can be used to analyze interview responses. This entails finding recurring themes or trends in the responses of the participants, such as worries about security, privacy, or usability. 
A more thorough grasp of the research issue is obtained by combining quantitative and qualitative methodologies. While qualitative data offers deeper insights into user behavior and attitudes, quantitative data aids in the identification of patterns. Combining the two methods can raise the overall caliber of the study's conclusions. [7]
This mixed-method approach strengthens the validity and reliability of the research findings.
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[image: ]Figure 2– Smart Home Product Interface

This image shows a smart home product interface from IKEA, highlighting how smart devices can be integrated into everyday environments. It demonstrates how technology can be embedded into home systems to improve convenience and automation.[4]
[image: ]Figure 3 Smart Home Ecosystem Devices


This image presents different smart home devices, including voice assistants and smart displays. It shows how multiple devices can work together within a single ecosystem, allowing users to control and automate their home environment.[5]

Figure 4 Smart Home Application Interface
[image: ]
This image illustrates the interface of the Google Home application, where users can control devices, monitor activities, and create automation routines. It highlights how user-friendly interfaces enable efficient interaction with smart home systems.[6]
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