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Abstract— This paper deals with the Home Appliances Control and Monitoring using PC, Tablets and Mobile devices through internet 

to provide essential security for our homes and associated control operations. By adding Sensors and Webcam to Raspberry Pi, we can 

monitor the home and control the home appliances via Internet and Local Network. Raspberry Pi operates and controls web cameras 

for motion capture and finally manages operations on home appliances, such as Light, Fan, TV, etc. The monitor and control operations 

done with WebIOPi and Blynk API so that it can be viewed on the Mobile Devices. Adding intelligence to home environment can 

provide increased quality of life. The focus of  this project is on helping users to operate home appliances with their own 

Smartphone/PC/Tablets and to help elderly or handicapped people live a more independent life as long as possible. 

 

Index Terms— Internet of Things, Personal Computer, Raspberry Pi, Application Program Interface. 
________________________________________________________________________________________________________ 

I. INTRODUCTION  

 

The Internet of Things (IoT) can be described as connecting everyday objects like smart-phones, Internet, TVs, sensors and 

actuators to the Internet where the devices are intelligently linked together enabling new forms of communication between things 

and people, and between things themselves. Building IoT has advanced significantly in the last couple of years since it has added 

a new dimension to the world of information and communication technologies. This Domain is very important and will increase 

in future as it also offers powerful means for helping and supporting special needs of the elderly and people with disabilities for 

monitoring the environment and for controlling the Things.  

 

 
 

Figure 1 Overview of IoT 

 

The Internet has come a long way over the last 30 years. Old fashioned IPv4 is giving way to IPv6 so that every device on the 

Internet can have its own IP address. The scope and scale of the Internet have changed as well: industry leaders predict that the 

number of connected devices will surpass 15 billion nodes by 2015 and reach over 50 billion by 2020. The challenge for the 

embedded industry is to unlock the value of this growing interconnected web of devices, often referred to as the Internet of 

Things (IoT), describing it as the ultimate tool in our future surveillance. This network has the power to reshape our cities. This 

infrastructure also serves as the gateway to the Internet and enables remote monitoring and control of devices by other 

networks, utility companies and end users. Adding intelligence to home environment can provide increased quality of life. 

With the introduction of the Internet of Things (IoT), the research and implementation of home automation are getting more 

popular. 
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II. PROBLEM STATEMENT 

The focus of my project is on helping users to operate home appliances with their own smart phones/PC/Tablets and to help 

elderly or handicapped people live a more independent life as long as possible. The objective of our system is to take care of 

several domestic systems that may normally be difficult for those who are handicap or elderly to take care of. The proposed idea 

will allow a user with any web enabled device to run the web. This webpage will allow the user to control a device that is 

connected to any home appliance that is Pi enabled. The focus of this application will be to direct a security system with webcam 

surveillance, door sensor notification and a light control system. Sensors will be connected to the home appliances with Pi and 

other wireless sensor circuits, so that they can be monitored and controlled. 

 

Suppose an employee who has gone to work and during this period a thief got into the house breaking through a window. The 

proposed system would enable the client to monitor his home when a door or a window sensor triggers the alarm. Client monitors 

his home with webcam and could immediately inform local authority or a policeman. The Client could also check the status of the 

outside light and turn on and off the light without the need to get out of bed. These devices would also benefit users with limited 

mobility that may have a difficult time getting to or even reaching their light switch. These objectives require a large amount of 

technology. The user interface must be as simple and powerful as possible and operate in a self organized way. 

. 

III. EXISTING SYSTEM 

The Existing systems use different wireless communication standard to exchange data and signaling between their components 

like RF, DTMF, Voice Recognition, Gesture Recognition, GSM, Zigbee, Bluetooth, etc. In RF Based Home Control, the lights 

and fans can be automatically turned on/off with the help of a remote where there will be a sensor instead of going near to a  

switch board and putting on/off the switch. Companies already started these kinds of control system and they are at present 

available in the market. Home Appliances Control using DTMF method, the control of home appliances can be done even though 

when we are elsewhere just by using the DTMF tone generated when the user pushes mobile phone keypad buttons or when 

connected to a remote mobile.  

 

Home Appliance Control Using Free Hand Gesture is a type of home appliance control system where the person must be present 

in sight to the appliance that is needed to be controlled and a predefined gesture must be used to turn on the device and another 

gesture must be used by us to turn off the device. 

IV. PROPOSED SYSTEM 

The proposed system for security purpose and monitoring the home basically consists of Raspberry Pi 2 hardware, webcam, 

modem, sensors and modules. Raspberry Pi 2 has been chosen as the processing unit for the system because of its user friendly 

features and economic benefits. Further, python coded algorithm has been fed into the Raspberry-Pi and is connected to the 

internet through Modem interface to access and send data to web. The Devices to be controlled have been interfaced with 

Raspberry-Pi using relay driver circuit due to different power ratings of devices and Raspberry-Pi. The sensor data are fed into 

web via integrated web server on Raspberry-Pi.  

V. SYSTEM ARCHITECTURE 

 

The Block Diagram of Intelligent Home Control and Monitoring System via Web and Mobile is shown below: 

 
Figure 2 Block Diagram of IoT System 
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VI. HARDWARE REQUIREMENTS 

Raspberry Pi 2 Model B 

 

The Raspberry Pi 2 is a credit-card-sized single-board computer developed in the UK by the Raspberry Pi Foundation with the 

intention of promoting new applications. The Raspberry Pi has a Broadcom BCM2836 system on a chip (SoC), which includes an 

ARM Cortex A7 with 900 MHz, Video Core IV 3D GPU having 1 GB RAM. It does not include a built-in hard disk or solid-state 

drive, but uses an SD card for booting and long-term storage. It has four USB Ports, LAN ports, etc. 

  

 
Figure 3 Raspberry Pi 2 Model B 

 

Modules 

A relay is an electrically operated switch. Relays are used where it is necessary to control a circuit by a low-power signal (with 

complete electrical isolation between control and controlled circuits), or where several circuits must be controlled by one signal. 

In our system the input from R-Pi is directly given to relay circuit.  

RTC module made using DS3231 RTC and it is an extremely accurate, low cost I2C RTC with integrated temperature 

compensated crystal oscillator. It also has a built in comparator which monitors the status of VCC to detect power failures and to 

automatically switch to backup power supply.   

Sensors 

DHT11 – Humidity and Temperature Sensor uses a 1-wire protocol. It can detect surrounding environment of the humidity and 

temperature. It’s a snap to connect to your project, requiring VCC, GND, and a pull-up resistor on the single data line.  

 

HC-SR501 - PIR Motion Detection Sensor (Passive Infrared sensor) is an electronic sensor that measures infrared (IR) light 

radiating from objects in its field of view. 

 

VII. SOFTWARE REQUIREMENTS 

Raspbian Wheezy OS 

Raspbian is a free operating system based on Linux Debian optimized for the Raspberry Pi hardware. An operating system is the 

set of basic programs and utilities that make your Raspberry Pi run. However, Raspbian provides more than a pure OS: it comes 

with over 35,000 packages, pre-compiled software bundled in a nice format for easy installation on your Raspberry Pi.   

Python 3.2 

Python is the scripting language used to Program the Raspberry Pi 2. So we Compile the Program in Python 3.2 and embed into 

ARM Processor. It is used for motion capture process. It is official language to access the Raspberry pi 2 Board, so we use python 

program to run on the hardware. 

 

WebIOPi 

This IoT Framework is used to Control, debug, and use your Pi's GPIO, sensors and converters from a web browser or any app. It 

uses HTML5, jQuery, Javascript for Web App design and Control. WebIOPi includes an HTTP server that provides both HTML 

resources and a REST API to control things.  

Your browser will first load a HTML file, then the included Javascript will make Asynchronous calls to the REST API to control 

and update the UI. This method is very efficient, because it don't need to refresh and download the whole page. We need to Write 

separate Python Script and HTML User Interface for controlling via Local Network. 

 

Blynk API Libraries 
It is used to interface the web with the processor or firmware.  Blynk API provides several libraries for their Mobile Apps and we 

need Authorization Token for our project. We used those API’s and Programmed to control and Monitor the Home Environment. 

Control and Monitor Operations are only done with ID and Password. 
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BeeBotte API 

This API is used to monitor the Temperature and Humidity values over the Air. It provides libraries to use their web to store our 

data and also visualize it on the dashboards. It requires API key and secret key to visualize our data. Then our Python script talks 

with BeeBotte using API.  

 

Telegram Bots 

Bots are third-party applications that run inside Telegram. Users can interact with bots by sending them message and other 

options. We can control bots using HTTPS requests to our bot API. Our Python Script sends a image to bot if motion detects. 

VIII. RESULTS AND DISCUSSIONS 

The Final Setup of the Project shown in Figure 4. 

 

 
 

Figure 4 Final Setup 

 

First, I created a web page to control the home appliances over the local Network and done using HTML and JavaScript linked 

with Python script. Then we allocate a separate port for the Control Operations and 8000 denotes the Port Address. We also 

provided Cyber Security for the Webpage with Username and Password, so that no one can access the controls. 

 

 
Figure 5 Browser Based Local Network Control 
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Then, i used Blynk API Libraries to Control the Home Appliances over the Internet from our Custom Blynk App which supports 

Android and iOS Devices. 

 

 

 
 

Figure 6 Application Based Internet Control 

 

 

Then, monitor Temperature and Humidity over the Air and visualizing it using BeeBotte API. This Dashboard shows the Logs. 

 

 

 
 

Figure 7 Temperature and Humidity Visualization 

 

Then, program a alert system when motion detects sends the image taken by the webcam to Telegram App using bots. we created 

a bot named @motioncaptureBot. 

  

 
Figure 8 Motion Capture by Webcam 
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IX. CONCLUSION 

In this highly developing era, where directly or indirectly, everything is dependent on computation and information technology, 

Raspberry Pi proves to be a smart, economic and efficient platform for implementing the Intelligent Home. This paper provides a 

many applications of home control and monitoring using Raspberry Pi by web which can be easily implemented and used 

efficiently.  

 

Moreover, this technique is better than other home automation methods in several ways. For example, in home control through 

DTMF, the call tariff is a huge disadvantage, which is not the case in proposed method. Also, in other home automation systems 

there are several disadvantages and this proposed system will be better than all the existing systems. 

 

X. FUTURE WORK 

Although the final result was very successful at accomplishing the objectives, it must be kept in mind that the products produced 

are simple prototypes and much more work would need to be done to create a marketable product. Currently for the prototype, a  

generic breadboard style board was used.  

 

If this device were to be commercially produced, a more compact circuit board could be designed. In the Future, we planned to add 

Electric Energy Meter Reading and also creating own mobile application for iOS, Android and Windows Platforms with improved 

features. 
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