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Abstract:  

Open sewage and a faulty overhead line falling on the ground during rainy season is a serious but unattended problem. This may 

cause death if people near that area fail to notice it. Garbage and drainage overflow cause growth of insects and bad odour which 

leads to the spread of diseases. This project aims for solving all of the above mentioned problems through the following solutions. 

Garbage and drainage system is monitored using wireless sensor network and if it is open or if it gets full, then alert signa l is sent 

to the corresponding department about the same. Also, during rainy season, if overhead line gets cut and falls down in logging 

water, then using sensors in a water resistant setup, it is intimated to the EB department. Another module near the transformer 

receives this alert signal and send message to the department using GSM communication. Thus by proper monitoring and taking 

necessary control action, life can be saved from danger. 
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I.  INTRODUCTION 

 

One of the hidden problems that may have a significant impact 

on our home and our health is the problem of drain b lockage. 

Small objects, random debris, grease and other stuff can slowly  

and gradually accumulate inside the pipes, obstructing the flow 

of water. If b locked drains are not cleaned and treated 

immediately, the stagnant water can lead to a number of 

complications that will affect our property. Stagnant water that 

has accumulated for a long time will emit a musty odour. This 

bad smell can go up to the surface and permeate the house with 

an unpleasant, unhealthy atmosphere. Meanwhile, the water 

can also leak into the corners and foundations of the house, 

which may weaken its structural integrity. The moisture may  

come up the floorboards or walls, leading to water stains, 

discoloration or warping. Left too long, the area may even 

become prone to flooding. Moreover, stagnant water attracts 

mosquitoes, pests and other insects that may carry germs and 

diseases. It will also make the area p rone to bacteria, mould  

and mildew. Similarly, garbage overflow will also cause a 

same problem of attracting insects, producing bad odour, 

making an unhealthy environment etc. During rainy season, 

water will be logging on the roads especially in the slum areas. 

The lid of the drainage will not be visible to those walking on 

it. If the lid is open, then it will cause a serious problem. A  

faulty overhead line falling on the ground during rainy season 

is a serious but unattended problem. This may cause death if 

people near that area fail to notice it. So our project explains 

about detecting the above mentioned problems and intimat ing 

it to the concerned departments for taking necessary actions. 

 

II. RELATED WORKS  

 

AUTOMATIC WASTE MANAGEMENT S YS TEM:  

 

This project proposes an advanced method in which waste 

management is automated. Radio frequency identificat ion 

(RFID) is one of the most promising and anticipated 

technologies in recent years. The system makes use of radio  

frequency (RF) tags and web support. This system certainly  

provides a novel approach in handling and disposing off the 

day to day solid wastes in an efficient and easy way. The 

system consists of four main subsystems namely Smart Trash 

System (STS), Local Base Station (LBS), Smart Vehicle 

System (SVS) and Smart Monitoring and Controlling Hut 

(SMCH). This system would be ab le to automate the solid  

waste monitoring process and management of the overall 

collection process. 

 

µC BAS ED AUTOMATIC WAS TE S EGREGATOR: 

 

 A simple 8051 microcontroller forms the heart of this system. 

It controls the working and timing of all the subsections so as 

to sort the waste into the three primary categories like metal, 

dry and wet wastes. Each wastes are segregated using different 

methods. Metal wastes are segregated by using magnets under 

the bin; dry wastes are segregated by the blower; wet wastes 

are segregated by the conveyer belt. Hence by segregating the 

wastes, removal of the wastes can be done easily. 

 

III. PROPOS ED TECHNOLOGY 

 

In this proposed system, a sewage module is set up near the 

sewage system in which all the sensors are connected to it 

through wires. The float sensor, the current sensor and the 

proximity sensor are placed inside the sewage system for 

monitoring purposes while the ultrasonic sensor is placed 

inside the garbage box for the same purpose. When the sensors 

detect the input, they will send the signal to the PIC 

microcontroller in which they are connected to it. The PIC µc 

sends this informat ion to the zigbee transmitter via MAX232 

for signal level conversion. A control module near the 

transformer pole will receive the transmitted signal and the 

signal is again conditioned for the purpose of sending it 

through GSM communication facilities. More than two sewage 

modules will be in connection with the control module. By the 

help of this GSM modem, an alert signal is sent to the 

concerned departments for taking necessary actions. 
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IV. CIRCUIT DIAGRAM 

 

A. SEWAGE MODULE 

 

 
 

B. CONTROL MODULE 

 
 

V. COMPONENTS US ED  

 

SOFTWARE  

 

A) MPLAB IDE 

MPLAB is a proprietary freeware integrated development 

environment for the development of embedded applications on 

PIC and dsPIC microcontrollers, and is developed by 

Microchip Technology 

  

 
B) HI-TECH C COMPILER  

HI-TECH C is a world class brand of compilers featuring 

Omniscient Code Generation, whole -program compilat ion 

technology, for Microchip Technology's 8-, 16-, and 32-bit  

PIC microcontroller and dsPIC digital signal controller 

architectures. 

  

C) PROTEUS CIRCUIT DESIGNER  

The Proteus Design Suite is an Electronic Design Automation 

(EDA) tool including schematic capture, simulation and PCB 

Layout modules. The Proteus Design Suite is a Windows 

application for schematic capture, simulation, and PCB layout 

design. It can be purchased in many configurations, depending 

on the size of designs being produced and the requirements for 

microcontroller simulation. All PCB Design products include 

an auto router and basic mixed mode SPICE simulat ion 

capabilit ies. 

 
D) EMBEDDED C LANGUAGE 

Embedded C is a set of language extensions for the C 

Programming language by the C Standards committee to 

address commonality issues that exist between C extensions 

for different embedded systems. 

  
E) PICKIT2 PROGRAMMING SOFTWARE  

The PICkit2 programming software is a low-cost development 

tool with an easy to use interface for programming and 

debugging Microchip’s Flash families of microcontrollers.  

 

HARDWARE 

 
A) PIC 16f877A MICROCONTROLLER  

PIC (usually pronounced as "pick") is a family of 

microcontrollers made by Microchip Technology, derived 

from the PIC1650, originally developed by General 

Instrument's Microelectronics Division. Early models of PIC 

had read-only memory (ROM) or field-programmable EPROM 

for program storage, some with provision for erasing memory. 

All current models use flash memory for program storage, and 

newer models allow the PIC to reprogram itself. Program 

memory and data memory are separated. Data memory is 8-b it, 

16-bit, and, in latest models, 32-bit wide. Program instructions 

vary in bit-count by family o f PIC, and may  be 12, 14, 16, or 

24 b its long. The instruction set also varies by model, with 

more powerful ch ips adding instructions for digital signal 

processing functions. The hardware capabilit ies of PIC devices 

range from 6-pin SMD, 8-p in DIP ch ips up to 144-pin SMD 

chips, with discrete I/O pins, ADC and DAC modules, and 

communicat ions ports such as UART, I2C, CAN, and even 

USB. Low-power and high-speed variations exist for many 

types. 

  
B)  MAX232 

MAX232 is used to convert TTL into RS232 logic level 

converter used between the microcontroller and the GSM 

board or PC. Our controller is operated at 5v but interfacing 

devices are worked with 12 v. So this IC will convert the level 

of 5v to 12v for transmitting and while receiv ing it convert 12v  

into 5v to the microcontroller.  

  
C)  POWER SUPPLY  

The hardware of the project requires different power supplies 

of 5v and 12v. The interfacing devices will get the supply from 

main microcontroller. 

 

D)  LCD 

LCD (Liquid Crystal Display) screen is an electronic display 

module. A 16x2 LCD can display 16 characters per line and 

there are 2 such lines. In this LCD each character is displayed 

in 5x7 pixel matrix. This LCD has two registers, namely, 

Command and Data. 

 
E)  CURRENT SENSOR  

A current sensor is a device that detects  electric current (AC or 

DC) in a wire and generates a signal proportional to it. The 

generated signal could be analog voltage or current or even 

digital output. It is then utilized to display the measured 

current in an ammeter or can be stored for further analysis in a 

data acquisition system or can be utilized for control purpose. 
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F)  PROXIMITY SENSOR  

A proximity sensor is a sensor able to detect the presence of 

nearby objects without any physical contact. A proximity  

sensor often emits an electromagnetic field or a beam of 

electromagnetic radiation (infrared, for instance), and looks for 

changes in the field or return signal. Different proximity sensor 

targets demand different sensors.  

For e.g.: a capacitive sensor might be suitable for a plastic 

target; an inductive proximity sensor always requires a metal 

target. 

 

G)  FLOAT SENSOR 

A float sensor is a device used to detect the level 

of liquid within a tank. The switch may be used in a pump, an  

indicator, an alarm, o r other devices. Float switches range from 

small to large and may be as simple as a mercury switch inside 

a hinged float or as complex as a series of optical 

or conductance sensors producing discrete outputs as the liquid 

reaches many different levels within the tank. 

 

H)  ULTRASONIC SENSOR  

Ultrasonic sensors are based on measuring the properties of 

sound waves with frequency above the human audible range. 

They are based on three physical principles: t ime of flight, the 

Doppler Effect, and the attenuation of sound waves. Ultrasonic 

sensors are non-intrusive in that they do not require physical 

contact with their target, and can detect certain clear or shiny 

targets otherwise obscured to some vision-based sensors. On 

the other hand, their measurements are very sensitive to 

temperature and to the angle of the target. 

 
I)  BUZZER 

A buzzer or beeper is an audio signaling device, which may be 

mechanical, electromechanical, or p iezoelectric. A buzzer or 

beeper is a signaling device, usually electronic, typically used 

in automobiles, household appliances such as a microwave 

oven, or game shows. 

 

J)  ZIGBEE 

ZigBee is a wireless technology developed as an open global 

standard to address the unique needs of low-cost, low-power 

wireless M2M networks. The ZigBee standard operates on the 

IEEE 802.15.4 physical radio specification and operates in 

unlicensed bands including 2.4 GHz, 900 MHz and 868 MHz. 

The ZigBee protocol was designed to provide an easy-to-use 

wireless data solution characterized by secure, reliab le wire less 

network architectures. Support for multiple network topologies 

such as point-to-point, point-to-mult ipoint and mesh networks. 

   
ADVANTAGES: 

 Low duty cycle – provides long battery life  

 Low latency  

 Direct Sequence Spread Spectrum (DSSS)  

 Up to 65,000 nodes per network  

 128-b it AES encryption for secure data   connections. 

 

VI. WORKING 

A module is set up near the sewage system with float sensor 

for monitoring the sewage level and proximity sensor for 

monitoring whether the sewage lid is open or closed. If either 

the lid is open or the sewage is overflowing, then the 

microcontroller sends an alert signal to the nearby control 

module using zigbee transceiver. A control node receives this 

signal and sends an SMS alert to the concerned department. 

Also the garbage box level is monitored by ultrasonic sensor 

and if it is full then the alert signal will be sent to the 

respective department. To avoid falling of people into the open 

sewage, a buzzer alert is provided in the sewage module. Also, 

the sewage module consists of a current sensor connected with 

a wire. This wire is kept open out of the water resistant box so 

that when a faulty overhead line falls into the water logged on 

the ground during rainy season, then current flows through the 

water and reaches the wire exposed outside the box. When a 

current flow in this wire, it is detected by the current sensor 

and microcontroller send an alert signal to the control module 

via zigbee transceiver. From the control module using a GSM 

modem, the ale rt SMS is sent to the EB office regarding the 

faulty line and the line is disconnected automatically. A lso, 

buzzer alert is given in the sewage module regarding the faulty 

line. 

 

 
   Figure.1. Photo of Partial kit  

 

The signal transmission is as follows, 

  

 Sewage module near the sewage system is named as 

s1, s2, s3, … 

 Two or more sewage module will be in connection 

with the single control module.  

 Control module is named as c1, c2, c3, … 

 Sensor detects the input and sent the alert signal to the 

sewage module. 

 Sensors are named as, 

Proximity sensor - p1, p2, p3, … 

Float sensor         - f1, f2, f3, … 

Current sensor     - c1, c2, c3, …  

Ultrasonic sensor - u1, u2, u3, … 

  

 Sewage module will send alert signal to the control 

module v ia zigbee transmitter.  

 Control module will receive alert signal v ia zigbee 

receiver and send it to the concerned department as message 

signal using GSM modem. The format of the message signal 

is, 

C1 S2 P3 

 Finally, the concerned department will take necessary 

action regarding the message received. 

 

VII. RES ULTS & DISCUSS ION 

 

The experiment successfully ensures the proper monitoring of 

overflow of sewage and garbage box, whether the lid of the 

sewage is open or close and the current leakage from the faulty 

overhead line. Further it focuses on intimat ing the concern 

department regarding the presence and measures the need to be 
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carried on by them. By this, the pro ject does not restrict itself 

only towards solid waste management and segregation, it has 

an added advantage of knocking the door of danger that 

prevails in a particular locality. 

 

VIII. SCOPE 

 

In future, this system can be implemented in Industries, 

Educational institutions, IT Parks and Malls for proper 

monitoring of sewage systems. Further addition of sensors in 

the internal pipes of the sewage systems may help in detecting 

which of the pipes are blocked and it reduces the work for 

detecting the blocked pipes manually.  

 

IX. CONCLUS ION 

  

The need for monitoring the sewage system and intimat ing to 

the concerned department for taking immediate action will be 

satisfied by this integrative detection method using zigbee 

technology. It uses zigbee technology for its functioning. Since 

zigbee communicates in FM frequency, there is a less 

possibility of network problems. Thus by proper monitoring, 

intimating and taking control measures a clean and hygienic 

environment can be achieved. 
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