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ABSTRACT Households of today are becoming smarter and more automated. Home automation delivers convenience and creates more time for people. Domestic robots are entering the homes and people’s daily lives, but it is yet a relatively new and immature market. However, a growth is predicted and the adoption of domestic robots is evolving. Several robotic vacuum cleaners are available on the market but only few ones implement wet cleaning of floors. The purpose of this project is to design and implement a Vacuum Robot Autonomous and Manual via Phone Application. Vacuum Cleaner Robot is designed to make cleaning process become easier rather than by using manual vacuum. The main objective of this project is to design and implement a vacuum robot prototype by using Arduino Mega, Arduino Shield, LDR Sensor, Real Time Clock, Motor Shield L293D, Ultrasonic Sensor, and IR Sensor and to achieve the goal of this project. Vacuum Robot will have several criteria that are user-friendly.
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Ch-1 Introduction The research and development of an autonomous mobile robot and a Manual Phone Application Control prototype able to vacuum cleaning a room or even an entire house is not a trivial challenge. In order to tackle such a task, so that it could be completed in six weeks (the duration of the course), some simplifications and assumptions were made to the designers initial idea of an “ideal” autonomous/manual vacuum cleaner. In this way, some functional requirements that would improve the robot performance were not taking into account due either to their inherent complexity or to their mechanical implications. These robots operate semi- or fully autonomously to perform services useful to the well-being of humans and equipment. With the aim of keeping our robot as simple as possible, while able to perform the initial goals, i.e. an autonomous vacuum cleaner robot able to randomly navigate through a room or a house with the minimum human assistance, the following specifications were found: 



Obstacle avoidance







Floor detection







Collision detection







Fan motor monitoring







Light Sensing







Real Time Clock







System on automatically



These specifications correspond to some of the expected behaviours that will be programmed into the robot. Other behaviours that will increase the overall performance of the robot.



In this section i.e. Chapter 1 we gave a brief introduction about how the vacuum cleaner will operate via a mobile application and automatically to make human life easy. In Chapter 2 we will discuss about the background details about the project which includes about the android platform, connectivity, dc motor, l298D motor shield and Arduino Mega board, Sensors, Vacuum Mechanism, Display, Real Time clock. In Chapter 4 we will discuss about the Application Software part and in chapter 5 result and analysis.
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Ch-2 Design Methodology A number of software and hardware implementation techniques were used to design and develop the system. Fig. 1 shows the block diagram of system. We used a 12VDC motor, L293D IC, Different Sensors, Real Time Clock, Vacuum mechanism and Arduino to develop our system. The operation of the robotic vacuum is going to be based on retrieving data from an array of inputs that will tell the condition of the floor space around the vacuum. These inputs include sonar, touch sensors, and a digital compass. Each of these parts will be described in further detail further on later in the documentation. The data from these inputs will be fed into the chip(s) which through its software program will decide which direction the vacuum should move by sending the control signals out to the drive motors.
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Switch Auto/ Manual
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Figure 1.1 The initial block diagram for the Autonomous/Mannual Robotic Floor Cleaner



Components: 2.1 Microcontroller: Arduino Mega 2560 The Arduino Mega is a microcontroller board based on the ATmega1280 (datasheet). It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It 8



contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get started.



Figure 2.1: Arduino Mega Front



2.2 Motor Driving IC L239D A very easy and safe is to use popular L293D chip. It is a 16- pin chip. The pin configuration of a L293D along with the behaviours of motor for different input conditions is given in fig. 4. The L293D is designed to provide bidirectional drive currents of up to 600-mA at voltages from 4.5 V to 36 V. When an enable input is high, the associated drivers are enabled. Also their outputs are active and in phase with their inputs. When the enable input is low, those drivers are disabled, and their outputs are off and in the high-impedance state. With the proper data inputs, each pair of drivers forms a full-H (or bridge) reversible drive suitable for solenoid or motor applications. Table 2.2: Behaviours of motor for different input conditions



Figure 2.2.1: (A) Pin configuration of L293D



The dc motor and L293D IC has been connected according to the fig. 9. The circuit schematic as shown has been designed using Proteus 7.



Figure 2.2.2: Screenshot of DC motor and L293D IC interfacing circuit
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2.3 DC Motor Almost every mechanical movement that we see around us is accomplished by an electric motor. Electric machines are means of converting conventional energy. Motors take electrical energy and produce mechanical energy. Electric motor is used to power hundreds of devices we use in everyday life. An example of motor used in day to day life is automobiles, food blenders and so is vacuum cleaner. 2.4 Bluetooth (HC - 06) For the communication of the robot with the cell phone or a mobile we are using the Bluetooth device. The Bluetooth device (HC-06) is attached to the robot that receives the data from the mobile and also it can transmit the data. It is used for converting serial port to Bluetooth. It has two modes: Master and Slave. Bluetooth is a wireless communication protocol running at the speed of 2.4 GHz with the architecture of client-server and which is suitable for forming personal area networks. It is designed for devices such as mobile phones (low power). Bluetooth protocol uses the MAC address of the device. Bluetooth gives the connectivity between two devices using their MAC address.



Figure 2.4: Bluetooth Module



2.5 IR Sensor The sensor consists of two eyes. One eye sends the infrared light and the other eye sees the reflection of that infrared light and measures the distance which is then sent to the Arduino through analog input to perform further operations based on the distance. There are three wires coming from the sensor .i.e. Red, Black and White or it can be Red, Brown and Yellow. Red is connected to 5V of Arduino. Black or brown to Ground of Arduino. White or yellow to analog input pin of Arduino i.e. in this case to analog pin 0. 2.6 LDR Sensor The light dependant resistor is an electronic component whose resistance decreases with increasing light intensity. It is also called as “Photo Resistor” or “Photo conductor”. The light dependant resistor uses high resistance semiconductor material. When light falls on such a semiconductor the bound electrons [i.e., Valence electrons] get the light energy from the incident photos. Due to this additional energy, these electrons become free and jump in to the conduction band. The electron –hole pairs are generated. Due to these charge carriers, the conductivity of the device increases, decreasing its resistivity. 2.7 Ultrasonic Sensor This sensor is a high performance ultrasonic range finder. It is compact and measures an amazingly wide range from 2cm to 4m. This ranger is a perfect for any robotic application, or any other projects requiring accurate ranging information. This sensor can be connected directly to the digital I/O lines of your microcontroller and distance can be measured in time required for travelling of sound signal using simple formula as below. Distance = (Echo pulse width high time * Sound Velocity (340M/S)/2) or Distance in cm = (Echo pulse width high time (in us)*0.017) The module works on 5VDC input and also gives an output signal directly for detection of any obstacle up to 4M.Power up the sensor by 5VDC using pins 10



“VCC” and “GND”. First of all a 10us trigger input has to be given to the pin named “Trig” on the sensor. This starts one cycle of range conversion and sends 8 bursts of sound waves from the transmitter. As soon as the signals are transmitted the “Echo” pin goes to high level and remains in high level until the same sound waves are received by the receiver. If the received sound waves are same as what the same sensor transmitted then the Echo pin goes to low level. If no object is detected within 5M after 30ms the Echo signal will automatically go to low level.



Figure 2.7: Ultrasonic Module



2.8 Real Time Clock A real-time clock (RTC) is a computer clock (most often in the form of an integrated circuit) that keeps track of the current time. Although the term often refers to the devices in personal computers, servers and embedded systems, RTCs are present in almost any electronic device which needs to keep accurate time. Although keeping time can be done without an RTC, using one has benefits:  Low power consumption (important when running from alternate power)  Frees the main system for time-critical tasks  Sometimes more accurate than other methods 2.9 LCD 20X4 Module A liquid crystal display (LCD) is a flat panel display, electronic visual display, or video display that uses the light modulating properties of liquid crystals. Liquid crystals do not emit light directly. 20x4 means that 20 characters can be displayed in each of the 4 rows of the 20x4 LCD, thus a total of 80 characters can be displayed at any instance of time.



Figure 2.9: LCD Module
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Ch-3 Application Software The Android app is generally developed using JAVA language. The app controlling this vacuum robot can be built without having the knowledge in java language. It is called as “VBot211” developed by MIT App Inventor. Shown below is a diagram which shows the interface of the app. The app shown below has 5 buttons and all the button gives 5 different bytes in the output that is to be fed to the microcontroller to further process. For e.g. if we press Up! Button, the Bluetooth module will give 1 byte at its output.



Figure 3.1: Application Display



The app invented by these searches for the Bluetooth devices along with their MAC addresses. The user just needs to select a particular MAC Address. When a particular MAC is selected, the status shown on the screen is “Connected”.
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Ch-4 Result and Analysis The aim of this project is to design and develop an Autonomous and Android Application based Vacuum Cleaning Robot.



Figure 4.1: Full Development System.



Table 4.1: Operation of components in different modes Components↓ Modes→ LCD RTC LDR LED Switch Motors IR Sensors Ultrasonic Bluetooth



Autonomous mode         NA



Manual mode       NA NA 
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Ch-5 Conclusion



Conclusion: A cheaper and user friendly Vacuum Cleaner robot can be developed with two different mode of controlling (Manual and Autonomous mode) using an Arduino Board with more electronics functionality. Battery monitoring, self-charging, lighter body weight and to set alarm on/off time manually are the future scope of this project.
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