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Abstract— Swachh Bharat Abhiyaan (English: Clean India 

Mission and abbreviated as SBA or SBM for "Swachh 

Bharat Mission") is a national campaign by the Government 

of India, covering 4,041 statutory  cities and towns, to clean 

the streets, roads and infra structure of the country. The aim 

of the mission is to cover all the rural and urban areas of the 

country to present this country as an ideal country before the 

world. This project is designed for the effective dry and wet 

dirt collection using Embedded System. The main motto of 

this application collecting of dry and wet waste separately 

into the dumping vehicles. We will place a conveyor belt on 

which the dry waste collected dust bins are placed left side 

and wet waste collected bins on right side. The system gets 

the input through the dust collecting boy through switches. 

The switches send the signal to the Micro controller using RF 

technology and that makes the H-bridge to rotate the 

conveyor belt. When the belt is rotating the dust bins are 

emptied to the dumping vehicle in sequence. Here we are 

using LPC2148 as our microcontroller. This project uses 

regulated 5V, 500mA power supply. 7805 three terminal 

voltage regulator is used for voltage regulation. Bridge type 

full wave rectifier is used to rectify the ac output of 

secondary of 230/12V step down transformer. 
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I. INTRODUCTION 

This project aim is to design a system which can collect dry-

wet dust separately and dump into garbage vehicles directly. 

The dust collection and dump of garbage is continuously 

monitored by microcontroller and the whole process is 

graphically displayed on a android mobile. Android is an 

operating system for mobiles phones and handheld 

computers called Tablets.  

Android boasts a healthy array of connectivity 

options, including Wi-Fi, Bluetooth, and wireless data over 

a cellular connection (for example, GPRS, EDGE 

(Enhanced Data rates for GSM Evolution), and 3G,4G). 

Android provides access to a wide range of useful libraries 

and tools that can be used to build rich applications.  

In addition, Android includes a full set of tools that 

have been built from the ground up alongside the platform 

providing developers with high productivity and deep 

insight into their applications.  

II. OBJECTIVES 

The campaign of Swachh Bharat launched by the 

government of India is aimed to accomplish various goals 

and fulfil the vision and mission of Clean Indi by 2nd of 

October 2019 which is 150th birth anniversary of the great 

Mahatma Gandhi. It has been expected that the investment 

to cost would be over 62000 crore of Indian rupee (means 

US$ of 9.7 billion). It has been declared by the government 

that this campaign is taken as beyond politics and inspired 

by patriotis. 

Following are the some important objectives of the 

Swachh Bharat Abhiyaan:  

1) To eradicate the system of open defecation in India. 

2) To convert the insanitary toilets into pour flush toilets. 

3) To remove the system of manual scavenging. 

4) To make people aware of healthy sanitation practices 

by bringing behavioral changes in people. 

5) To link people with the programs of sanitation and 

public health in order to generate public awareness 

III. HISTORY AND LITERATURE SURVEY 

The campaign of clean India movement is the biggest step 

taken ever as a cleanliness drive till date. On the day of 

launched of campaign around 3 million government 

employees including students from school and colleges had 

participated in the event to make it popularize globally and 

make common public aware of it. This event was organized 

at Rastrapati Bhavan on 2nd of October in 2014 in the 

presence of 1500 people. This event was flagged off by the 

Indian President. Pranab Mukhherjee. By getting inspired 

from this Indian campaign, the Indo Nepal Doctors 

Association has launched a campaign called “Swachh 

Bharat Nepal-Swachh Bharat Nepal Abhiyan” on 3rd 

January in 2015. It was started from The Indo-Nepal Border 

Region, Sunauli-Belihiya. Other programme of the 

cleanliness in India such as central Rural Sanitation 

Programme (CRSP) was started in 1986all over the country 

which had focused to construct the individual sanitary 

latrines for the personal use of the people living below the 

poverty line. Total sanitation campaign (TSC) of cleanliness 

in india was started in 1999 by the government of India in 

order to restructure the rural sanitation programme. Nirmal 

gram suraskar was started in the month of june in 2003 as a 

sanitation programme to boost the total sanitation campaign. 

Nirmal Bharat Abhiyan (NBA) was started in 2102 and then 

Swachh Bharat Abhiyan in 2014 on 2nd of October for 

Gandhi Ji’s and His role on saniatation. 

The endeavor of the Government of India is to turn 

it into a mass movement requiring not just toilets, but also a 

change in behavior and mindsets of people of India (the 

Hindu, Oct 4, 2014). Most of the Expatriates are getting 

involved in the campaign. In the South Africa, the inadian 

community decide to support small neghborhood projects, 

placing garbage where it is required, promotion and 

separation of waste (the times of india, dec 6, 2014) 

According to government estimate, urban generates nearly 

69 million tones of solid waste per year (1.90 lacks tones 
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every day) It is estimated to touch 160 million tones by 

2041. 

IV. TOOLS 

Embedded development makes up a small fraction of total 

programming. There's also a large number of embedded 

architectures, unlike the PC world where 1 instruction set 

rules, and the Unix world where there's only 3 or 4 major 

ones. This means that the tools are more expensive. It also 

means that they're lower featured, and less developed. On a 

major embedded project, at some point you will almost 

always find a compiler bug of some sort.  

Debugging tools are another issue. Since you can't 

always run general programs on your embedded processor, 

you can't always run a debugger on it. This makes fixing 

your program difficult. Special hardware  

Such as JTAG ports can overcome this issue in 

part. However, if you stop on a breakpoint when your 

system is controlling real world hardware (such as a motor), 

permanent equipment damage can occur. As a result, people 

doing embedded programming quickly become masters at 

using serial IO channels and error message style debugging. 

V. RESOURCES, REAL TIME ISSUES AND CHARACTERISTICS 

A. Resources 

To save costs, embedded systems frequently have the 

cheapest processors that can do the job. This means your 

programs need to be written as efficiently as possible. When 

dealing with large data sets, issues like memory cache 

misses that never matter in PC programming can hurt you. 

Luckily, this won't happen too often- use reasonably 

efficient algorithms to start, and optimize only when 

necessary. Of course, normal profilers won't work well, due 

to the same reason debuggers don't work well. So more 

intuition and an understanding of your software and 

hardware architecture is necessary to optimize effectively.  

Memory is also an issue. For the same cost savings 

reasons, embedded systems usually have the least memory 

they can get away with. That means their algorithms must be 

memory efficient (unlike in PC programs, you will 

frequently sacrifice processor time for memory, rather than 

the reverse). It also means you can't afford to leak memory. 

B. Real Time Issues 

Embedded systems frequently control hardware, and must 

be able to respond to them in real time. Failure to do so 

could cause inaccuracy in measurements, or even damage 

hardware such as motors. This is made even more difficult 

by the lack of resources available. Almost all embedded 

systems need to be able to prioritize some tasks over others, 

and to be able to put off/skip low priority tasks such as UI in 

favor of high priority tasks like hardware control. 

C. Characteristics 

Embedded systems are designed to do some specific task, 

rather than be a general-purpose computer for multiple 

tasks. Some also have real-time performance constraints that 

must be met, for reasons such as safety and usability; others 

may have low or no performance requirements, allowing the 

system hardware to be simplified to reduce costs. Embedded 

systems are not always standalone devices. Many embedded 

systems consist of small parts within a larger device that 

serves a more general purpose. For example, the Gibson 

Robot Guitar features an embedded system for tuning the 

strings, but the overall purpose of the Robot Guitar is, of 

course, to play music.Similarly, an embedded system in an 

automobile provides a specific function as a subsystem of 

the car itself. The program instructions written for 

embedded systems are referred to as firmware, and are 

stored in read-only memory or Flash memory chips. They 

run with limited computer hardware resources: little 

memory, small or non-existent keyboard or screen. 

VI. BLOCK DIAGRAMS 

A. Receiver Block 

 
Fig. 1: Receiver Block 

The project consists of an ARM7 based microcontroller i.e. 

LPC2148. The microcontroller is fed with RF decoder. 

Radio frequency receiver will receive the data from the 

transmitter and will send the decoded data through the 

decoder to the microcontroller. 

The output is achieved through the motors that are 

connected to the system through the H-bridge. A conveyor 

belt is provided for the arrangement and collection of 

dustbins.  

A 16*2 LCD is connected as a output to the system 

for displaying the messages, according to the status of the 

motor. IOT module is connected to the system which is 

responsible for displaying the output in graphical 

representation by creating a server. The graphical chart can 

be viewed by any person who is connected to that particular 

server. 

B. Transmitter Block 

 
Fig. 2: Transmitter Block 

The transmitter block is designed which acts as a remote 

control for the system. This block consists of power supply 

unit, switches, RF encoder and RF transmitter.  

RF encoder encodes the data according to the 

working of the system and this data is transmitted by the 

transmitter and is sent to the receiver.  

Switches are provided to control the working of 

motors provided. Respective switches are assigned for the 

collection and arrangement of dry and wet dust. 
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C. Schematic Receiver Section 

The schematic diagram of the project is shown in the figure 

above. The main component of the project is the 

microcontroller (LPC2148) which is an ARM7 based 

microcontroller. The Microcontroller is interfaced with RF 

decoder through a receiver i.e. HT12D serves as an input to 

the microcontroller. To display the data processed by the 

microcontroller a 16x2 LCD is used and also a smartphone 

app on android operating system displays the data on the 

mobile screen. 

LPC2148 has two ports, port0 and port1 

respectively and a total of 45 port lines. Each port line apart 

from functioning as general purpose input output pins, have 

three or more additional functionalities like PWM 

functionality or transmit or receive functionality. The RF 

decoder which form a part of inputs to the microcontroller 

are connected by configuring the pins as GPIO pins at 

p0.16,p0.17,p0.18,p0.19 for D0,D1,D2,D3 respectively. The 

output coming from microcontroller is given to IOT which 

is a graphical representation observed on an android screen 

and is connected at p0.19. The output from the op-amp is an 

amplified pulse train which is given to the microcontroller 

through port p1.31 (used as GPIO).  

To display the data processed, a 16x2 LCD is used. 

The LCD screen sits on top of a 16 pin controller which can 

be interfaced with the microcontroller. Out of the 16 pins, 8 

pins are data lines, 3 are control lines and 5 are power 

supply lines. The LCD display can either be used in 8-bit 

mode or in 8-bit mode, which means either the entire 8 data 

lines can be connected or only 4 data lines can be connected 

to the microcontroller. In this case it is used in 4-bit mode 

and hence 4 data lines i.e. D4, D5, D6, D7 are connected to 

4 port lines p1.18, p1.19, p1.20, p1.21 respectively.  

 
Fig. 3: Schematic Receiver Section 

These port lines are used in GPIO mode and 

configured as output pins. The 2 control lines namely RS 

(register select) and EN (Enable) are connected to p1.16 and 

p1. 8 respectively, the control line W is connected to ground 

so as to enable the Write signal. The LCD receives the 

ASCII value of the data from the microcontroller and 

displays the characters corresponding to that ASCII value. 

In this project it displays the Heart Beat and also the 

temperature. 

The project also consist of two DC motors which 

are interfaced through a motor driver i.e. L293D at 

p0.23,p0.22,p0.21,p0.21 for IN1,IN2,IN3,IN4 respectively. 

The output fed to the microcontroller is obtained 

from a transmitter section. The transmitter section consist 

mainly of encoder i.e. HT12E. Power supply is connected at 

pin 18(vcc). 

D. Schematic Transmitter Section 

The transmitter STT-433 has four pins namely ANT, VCC, 

DATA, GND. The vcc is connected at pin 18,the data is 

connected at pin 17. Four push buttons are also provided for 

the convenient collection and arrangement of dustbins. 

These are connected at the pins 10,11,12,13 respectively 

interfacing through a resistor. 

 
Fig. 4: Schematic Transmitter Section 

VII. HARDWARE COMPONENTS LIST 

1) Power supply  

2) Microprocessor  

3) Microcontroller  

4) LCD  

5) H-bridge  

6) DC moto  

7) RF communication  

8) Push button  

9) IOT  

10) Conveyor belt  

VIII. ALGORITHM & RESULT 

A. Algorithm 

1) Step 1: Start.  

2) Step 2: Configure the pins p0.0, p0.16 to p0.19 as an 

input pins.  

3) Step 3: Configure the pins p0.20 to p0.23 as an output 

pins.  

4) Step 4: Clear all output pins by using IOCLR0 register.  
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5) Step 5: Initialize the LCD, IOT (dry) and IOT (wet).  

6) Step 6: Print ―INTIALIZING.‖ message on first row 

of LCD.  

7) Step 7: Select the UART0 signals by using PINSEL0 

register.  

8) Step 8: Send string of data through UART0 to server.  

9) Step 9: Print relevant message on LCD and give delay 

of 800ms.  

10) Step 10: Check if any button is pressed. If yes, then go 

to step 12.  

11) Step 11: Print ―DUST COLLECTION IOT MONITO 

ING‖ on LCD.  

12) Step 12: Check, if button DC (dry dust collecting) is 

pressed then drive the dry motor for collecting state 

and print ―D Y DUST COLLECTING‖. And go to 

step 0.  

13) Step 13: Check, if button DA (dry bin arranging) is 

pressed then drive the dry motor for arrange the dust 

bin and print ―D Y BIN A ANGING‖. And go to step 

10  

14) Step 14: Check, if button WC (wet dust collecting) is 

pressed then drive the dry motor for wet dust collecting 

state. And print ―WET DUST COLLECTING‖. And 

go to step 10  

15) Step 15: Check, if button WA (wet bin collecting) is 

pressed then drive the dry motor for collecting state. 

And print ―WET BIN A ANGING‖.  

16) Step 16: Go to step 10. 

B. Results 

1) Display on Android Screen through IoT 

 
Fig. 5: Display on Android Screen through IoT 

IX. ADVANTAGE, DISADVANTAGES AND APPLICATIONS 

A. Advantages 

 Can maintain hygienic health conditions.  

 Easy way collecting the waste.  

 Limited labor and time allocation  

 Cost effective  

B. Disadvantages 

 Requires separate space for the setup.  

C. Applications 

 Urban cities  

 Metros  

 Industries  

X. CONCLUSION 

The project entitled ―AUTOMATION OF D Y WET 

DUST COLLECTION TO SUPPORT SWACCH BHA AT 

ABHIYAAN‖ aims to provide a proper and efficient 

technique to maintain a clean and healthy environment. 

Provides and effective and low cost method for commercial 

and domestic purpose to maintain the cleanliness in our 

society. 

XI. FUTURE SCOPE 

With the advancement in technology, various models 

depending upon the requirement of an individual or a certain 

group of people can be implemented. Not only a time saving 

but also an proper organized technique can be implemented. 
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