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ABSTRACT 

This paper titled “Design and Implementation of GSM Home Monitoring System”, is aimed 

to propose, design and implementation of a GSM Based Home Monitoring System Using 

Internet of Things.  A digital video surveillance system is a surveillance system capable of 

capturing images and videos that can be compressed, stored or sent over communication 

networks. Digital video surveillance systems can be used for nearly all environments. This 

work uses the Object Oriented Analysis and Design methodology (OOADM) to examine and 

explain the step-by-step procedure for accomplishing the analysis and development of this 

proposed system. It considers and discusses the impact of the proposed GSM Based Home 

Monitoring System Using Internet on the targeted end-users of the various homes. The motive 

of this research work is for home security at any time you’re not at home and also present. To 

achieve this, is by incorporating the digital computer to access the program system on line. 

The method adopted was user specification, user satisfaction, product acceptability and 

product usability. This project is implemented using HTML, PHP and MySQL for the 

surveillance system. Already there is an existing smellier security system called CCTV 

gadget, but the new system is to record all events or activities and give information instantly 

or make steady feedback on available network to communicate the concern person through 

the web portal. At the end of the program the result is to provide a tracking system that will 

be used for the observing of persons or objects on the move and supplying a timely ordered 

sequence of respective locations, the system will sight and capture the data or will be capable 

to serve for depicting the motion on a display capability. 
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1.0  INTRODUCTION 

Surveillance is the monitoring of the behaviors, activities, or other changing information, 

usually of people for the purpose of influencing, managing, directing, or protecting them. 

This can include observation from a distance by means of electronic equipment (such as 

CCTV cameras), or interception of electronically transmitted information (such as Internet 

traffic or phone calls); and it can include simple, relatively no- or low-technology methods 

such as human intelligence agents and postal interception (Kille and Maximino, 2014). 

Surveillance is used by governments for intelligence information gathering, the prevention of 

crime, the protection of a process, person, group or object, or for the investigation of crime. It 

is also used by criminal organizations to plan and commit crimes such as robbery and 

kidnapping, by businesses to gather intelligence, and by private investigators. Generally a 

tracking system is used for the observing of persons or objects on the move and supplying a 

timely ordered sequence of respective locations, the system will sight and capture the data or 

will be capable to serve for depicting the motion on a display capability (Kille and Maximino, 

2014). According to Techopedia (2018) a digital video surveillance system is a surveillance 
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system capable of capturing images and videos that can be compressed, stored or sent over 

communication networks. Digital video surveillance systems can be used for nearly any 

environment. The main difference between a digital video surveillance system and an analog 

video surveillance system is that a digital video surveillance system is capable of capturing 

and storing the video signal in a digital format. Since the data is captured in a digital medium, 

this eliminates the need for any conversion. Most digital video surveillance solutions are 

capable of being managed from anywhere and provide interoperability. The cameras are 

networked and footage is digitally archived, which is considered economical for most 

businesses. There are many benefits associated with digital video surveillance systems. 

Compared to analog systems, digital video surveillance systems are easier to install and use. 

They have superior quality for video and sound data, and compared to an analog signal, 

digital information can be transmitted faster. Moreover, the videos or images have no 

problems with degradation. Scalability is better for digital video surveillance systems than 

traditional analog systems. Digital cameras can offer wider viewing angles and high-

definition clarity for the captured images or videos. Compared to its analog counterpart, 

digital video surveillance is more cost-effective. Digital video surveillance systems also can 

close the gaps in security coverage unlike analog systems with help of distributed 

intelligence. There is increased productivity among employees who are involved in security 

and monitoring due to the capabilities of digital video surveillance systems (Techopedia, 

2018). 

 

1.1 Statement of Problem 

The problems that this study tends to solve includes; 

i.  The rate of vandals at home is much and thereby stealing properties and as well killings 

become the other of the day. 

ii.  The inability of human security coverage at home for 24 hours is a problem 

iii. The effort of setting up monitoring appliances in very large houses is a difficult task as 

large areas of spaces will need to be covered by the appliance operators. 

 

1.2 Objective 

The objective of the research is to propose, design and implement a GSM Based Home 

Monitoring System Using Internet of Things. This will create a system that will allow the 

home owners to view and monitor the activities in their homes via a web portal 

 

1.3 Research Methodology 

Source for the Data necessary for this project will be collected through extensive research 

from journals, materials from the library and the World Wide Web.  

The database for the system will be designed using the MySQL Database Management 

System. The programming language that will control the monitoring of the system as well as 

provide the user interface for the user will be built using the Microsoft Visual Basic High 

Level Programming Language. The online portal will be developed using the PHP object 

oriented programming language. 

 

2.0 Review of Related Works 

2.1 Internet of Things 

According to Brown (2016), the Internet of things (IoT) is the network of devices, vehicles, 

and home appliances that contain electronics, software, actuators, and connectivity which 

allows these things to connect, interact and exchange data. IoT involves extending Internet 
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connectivity beyond standard devices, such as desktops, laptops, smartphones and tablets, to 

any range of traditionally dumb or non-internet-enabled physical devices and everyday 

objects. Embedded with technology, these devices can communicate and interact over the 

Internet, and they can be remotely monitored and controlled. 

Morgan (2014), observes that the "Internet of things" (IoT) is becoming an 

increasingly growing topic of conversation both in the workplace and outside of it. It's a 

concept that not only has the potential to impact how we live but also how we work. Lots of 

technical and policy-related conversations are being had but many people are still just trying 

to grasp the foundation of what the heck these conversations are about. Morgan (2014) states 

that Broadband Internet is becoming more widely available, the cost of connecting is 

decreasing, more devices are being created with Wi-Fi capabilities and sensors built into 

them, technology costs are going down, and smart-phone penetration is sky-rocketing.  All of 

these things are creating a "perfect storm" for the IoT. The reality is that, the IoT allows for 

virtually endless opportunities and connections to take place, many of which we can't even 

think of or fully understand the impact of today. It's not hard to see how and why the IoT is 

such a hot topic today; it certainly opens the door to a lot of opportunities but also to many 

challenges. Security is a big issue that is oftentimes brought. He went further to explains that 

the IoT also opens up companies all over the world to more security threats. Then we have 

the issue of privacy and data sharing. This is a hot-button topic even today, so one can only 

imagine how the conversation and concerns will escalate when we are talking about many 

billions of devices being connected (Morgan, 2014).  Wigmore (2014) stated that the 

definition of the Internet of things has evolved due to convergence of multiple technologies, 

real-time analytics, machine learning, commodity sensors, and embedded systems. 

Traditional fields of embedded systems, wireless sensor networks, control systems, 

automation (including home and building automation), and others all contribute to enabling 

the Internet of things. 

 

2.2 Applications of Internet Of Things 

i. Consumer applications 

A growing portion of IoT devices are created for consumer use, including connected vehicles, 

home automation, wearable technology, connected health, and appliances with remote 

monitoring capabilities (Trak, 2016). 

 

ii. Elder Care 

According to Demiris et al (2008) one key application of smart home is to provide assistance 

for those with disabilities and elderly individuals. These home systems use assistive 

technology to accommodate an owner's specific disabilities. Voice control can assist users 

with sight and mobility limitations while alert systems can be connected directly to cochlear 

implants worn by hearing impaired users. They can also be equipped with additional safety 

features. These features can include sensors that monitor for medical emergencies such as 

falls or seizures. Smart home technology applied in this way can provide users with more 

freedom and a higher quality of life. 

 

iii. Medical and healthcare 

The Internet of Medical Things (also called the internet of health things) is an application of 

the IoT for medical and health related purposes, data collection and analysis for research, and 

monitoring. This ‘Smart Healthcare’, as it can also be called, led to the creation of a digitized 
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healthcare system, connecting available medical resources and healthcare services (Joyia et 

al, 2017). 

End-to-end health monitoring IoT platforms are also available for antenatal and 

chronic patients, helping one manage health vitals and recurring medication requirements. 

(Istepanian et al, 2011) According to ( Kricka, 2018) as of 2018 IoMT was not only being 

applied in the clinical laboratory industry, but also in the healthcare and health insurance 

industries. IoMT in the healthcare industry is now permitting doctors, patients and others 

involved (i.e. guardians of patients, nurses, families, etc.) to be part of a system, where 

patient records are saved in a database, allowing doctors and the rest of the medical staff to 

have access to the patient’s information. 

IoT-based systems are patient-centered, which involves being flexible to the patient’s 

medical conditions. IoMT in the insurance industry provides access to better and new types 

of dynamic information. This includes sensor-based solutions such as biosensors, wearables, 

connected health devices and mobile apps to track customer behaviour. This can lead to more 

accurate underwriting and new pricing models (Amiot, 2018). 

 

iv. Smart Home 

IoT devices are a part of the larger concept of home automation, which can include lighting, 

heating and air conditioning, media and security systems. Long term benefits could include 

energy savings by automatically ensuring lights and electronics are turned off ( Kang et al, 

2017) A smart home or automated home could be based on a platform or hubs that control 

smart devices and appliances. For instance, using Apple's HomeKit, manufacturers can get 

their home products and accessories be controlled by an application in iOS devices such as 

the iPhone and the Apple Watch. This could be a dedicated app or iOS native applications 

such as Siri. This can be demonstrated in the case of Lenovo's Smart Home Essentials, which 

is a line of smart home devices that are controlled through Apple's Home app or Siri without 

the need for a Wi-Fi bridge.There are also dedicated smart home hubs that are offered as 

standalone platforms to connect different smart home products and these include the Amazon 

Echo, Apple's HomePod, and Samsung's SmartThings Hub (Prospero, 2018). 

 

v. Building and Home Automation 

According to Ersue (2014) IoT devices can be used to monitor and control the mechanical, 

electrical and electronic systems used in various types of buildings (e.g., public and private, 

industrial, institutions, or residential) in home automation and building automation systems.  

Haase et al (2016) add that in this context, three main areas are being covered in literature. 

• The integration of the Internet with building energy management systems in order to 

create energy efficient and IOT driven “smart buildings”. 

• The possible means of real-time monitoring for reducing energy consumption and 

monitoring occupant behaviors. 

• The integration of smart devices in the built environment and how they might to know 

who to be used in future applications. 

 

 

2.3 IOT and Smart Homes 

According to Shea et al, (2018), a smart home is a residence that uses internet-connected 

devices to enable the remote monitoring and management of appliances and systems, such as 

lighting and heating.  
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Smart home technology, also often referred to as home automation or domestics (from 

the Latin "domus" meaning home), provides homeowners security, comfort, convenience and 

energy efficiency by allowing them to control smart devices, often by a smart home app on 

their smartphone or other networked device. A part of the internet of things (IoT), smart 

home systems and devices often operate together, sharing consumer usage data among 

themselves and automating actions based on the homeowners' preferences (Shea et al, 2018). 

According to Woodford (2018), thanks to the Internet, it's easy to set up virtually any electric 

appliance in your home so you can control it from a Web browser anywhere in the world. 

Woodford (2018) describes a smart home as one in which the various electric and electronic 

appliances are wired up to a central computer control system so they can either be switched 

on and off at certain times (for example, heating can be set to come on automatically at 

6:00AM on winter mornings) or if certain events happen.  Most homes already have a certain 

amount of "smartness" because many appliances already contain built-in sensors or electronic 

controllers. Virtually all modern washing machines have programmers that make them follow 

a distinct series of washes, rinses, and spins depending on how you set their various dials and 

knobs when you first switch on. If you have a natural-gas-powered central heating system, 

most likely you also have a thermostat on the wall that switches it on and off according to the 

room temperature, or an electronic programmer that activates it at certain times of day 

whether or not you're in the house (Woodford, 2018). Woodford explains that as the 

population ages, governments and medical charities are looking at home automation with 

increasing interest using computers, robots, and other technologies to provide the support that 

vulnerable people need to keep them happy, healthy, and independent. For example, people 

with dementia can have their homes fitted with automated sensors that check whether cookers 

have been left on or taps have been left to overflow. According to Shea et al (2018) state that 

one of the most touted benefits of home automation is providing peace of mind to 

homeowners, allowing them to monitor their homes remotely, countering dangers such as a 

forgotten coffee maker left on or a front door left unlocked.  Domotics are also beneficial for 

the elderly, providing monitoring that can help seniors to remain at home comfortably and 

safely, rather than moving to a nursing home or requiring 24/7 home care .Unsurprisingly, 

smart homes can accommodate user preferences. For example, as soon as you arrive home, 

your garage door will open, the lights will go on, the fireplace will roar and your favorite 

tunes will start playing on your smart speakers (Shea et al, 2018). Home automation also 

helps consumers improve efficiency. Instead of leaving the air conditioning on all day, a 

smart home system can learn your behaviors and make sure the house is cooled down by the 

time you arrive home from work. The same goes for appliances. And with a smart irrigation 

system, your lawn will only be watered when needed and with the exact amount of water 

necessary. With home automation, energy, water and other resources are used more 

efficiently, which helps save both natural resources and money for the consumer (Shea et al, 

2018). 

 

2.4 Examples of IOT in Smart Homes 

According to Shea et al (2018) nearly every aspect of life where technology has entered the 

domestic space lightbulbs, dishwashers and so on) has seen the introduction of a smart home 

alternative: 

• Smart TVs connect to the internet to access content through applications, such as on-

demand video and music. Some smart TVs also include voice or gesture recognition. 

• In addition to being able to be controlled remotely and customized, smart lighting 

systems, such as Hue from Philips Lighting Holding B.V., can detect when occupants are 
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in the room and adjust lighting as needed. Smart lightbulbs can also regulate themselves 

based on daylight availability. 

 

2.5. Relaterd Works on Smart Home Monitoring using IOT 

i. Smart-home automation using IoT-based sensing and monitoring platform 

According to Majid et al, (2018), the former project is the complete design of an IoT based 

sensing and monitoring system for smart home automation, but cannot be viewed to report 

from a very long distance range by the user on his absence. The proposed design uses the 

EmonCMS platform for collecting and visualizing monitored data and remote controlling of 

home appliances and devices, which can report from any length of distance. The selected 

platform is very flexible and user-friendly. The sensing of different variables inside the house 

is conducted using the NodeMCU-ESP8266 microcontroller board, which allows realtime 

data sensing, processing and uploading/downloading to/from the EmonCMS cloud server. 

Their system can be set to monitor these parameters to help maintain them within an 

acceptable range. Additionally, making the smart home to allow for intelligent automatic 

executing of several commands after analyzing the collected data. Automation can be 

accomplished by using the Internet of Things (IoT). This gives the inhabitant accesses to 

certain data in the house and the ability to control some parameters remotely. 

 

ii. Home security system using internet of things 

According to Anitha (2017), home security is a very useful application of IoT and the project 

proposed will be used to create an inexpensive security system for homes as well as industrial 

use. The system will inform the owner about any unauthorized entry or whenever the door is 

opened by sending a notification to the user. After the user gets the notification, he can take 

the necessary actions. The security system will use a microcontroller known as Arduino Uno 

to interface between the components, a magnetic Reed sensor to monitor the status, a buzzer 

for sounding the alarm, and a WiFi module, ESP8266 to connect and communicate using the 

Internet. The main advantages of such a system includes the ease of setting up, lower costs 

and low maintenance. 

 

3.0. Proposed System and Implementation 

The aim behind this research is to propose, design and implement a GSM Based Home 

Monitoring System Using Internet of Things.  

 

3.1 Analysis of the Proposed System 

The GSM Based Home Monitoring System Using Internet of Things. It will have two 

Modules: 

The Image Server application: This will be used to capture the snapshot of the area in the 

home via the webcam and send it to an online database. The mobile based application: This 

will be a mobile based web portal that will be used to send a request to the Image Server 

application to send the snapshot image via the internet. The proposed system will provide a 

cheap way to monitor the events of the home without having to use the expensive option of 

the current system. The proposed system’s non-dependence on experts means that will be 

easy and convenient to setup. Also the employment of the internet of things will mean that 

the home can be monitored remotely. 

 

3.2 Use Case Diagram of the Proposed System 

The use case diagram of the proposed system is shown in the figure below. 
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Figure 3.1 Use case Diagram. 

 

3.3 System Implementation 

The proposed system will be designed with the following specifications: 

Image Server Application- Visual Basic will be used to develop the user interface and coding 

logic. 

Mobile Application- The HTML5 markup language will be used to develop the user interface 

of this module. 

The database will be designed using the MySQL relational database. 

The PHP server side language will be developed to handle the request from the user interface 

to the database. 

 

3.3.1overview Description of the Proposed System 

The system is made up of the following: 

a) Image Server Application: Used to listen for requests from the user to capture the image 

of the home  

b) Mobile Application: This will be used by the user to send image request to the image 

server application using the internet 

c) Database: Used to store that the data of the image sent by the webcam 

d) Webcam: Used to capture the images from the home. 

e) PHP application: Used to connect the user interface with the database. 

 

3.3.2 System Interfaces 

 

System Login Form  

This form is for the user to access the system after providing correct authentication details. 

 
Figure 3.2  System Login Form 

Image Server Application Interface: The module is used to monitor the internet for image 

snap-shot request so that they can be sent to the online database via the internet. 
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Figure 3.3 Image Server Application Interface 

 

Screen-shot Request Form: 

This form is used to send a request to the Image Server Application Module to send capture a 

snapshot image from the webcam.  

 
Figure 3.4 Screen-shot Request Form 

 

3.4 Architecture of the Proposed System 

The proposed system architecture is illustrated in the figure below. 

 
Figure 3.5 System Architecture  

 

4.0 CONCLUSION 

The project proposed a solution of the use of home surveillance using the internet of things. 

This project demonstrates that many facets of our working lives can be supplemented using 

computer based technologies thus giving users access to facilities that they would normally 

not be able to use. The proposed GSM Based Home Monitoring System was developed and 

was found to meet with the set objectives of this research. 
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