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Abstract— In this project proposes automatic and dynamic
solid waste bin status information using integrated sensing
system. It presents the implementation mainly for difficulties
such as manual monitoring of solid wastages in commercial
areas like shopping malls, hospitals, commercial complexes and
some crowd related entertaining places. Proposed system
develops sensor based automatic monitoring and detection of
bin disposing the solid wastages in the regular time interval as
per the dynamic information given to the management. Here
using different types of sensors to analyzing the bin status in
three behaviors to sends the in sequence to microcontroller from
end to end ADC to relay driver and bin control using zigbee
transmitter.

Keywords—Zigbee;SWM system.

l. INTRODUCTION

An intelligen solid waste bin operates to ensure the
efficient measurement of its status while consuming
minimum energy. At present, main cities around the world
necessitate  challenging solutions for solid waste
administration (SWM), as a result of increase in suburban
areas and the economy. SWM is a costly urban service that
consumes around 20% - 50% of municipallity’s annual
budget in developing countries. Furthermore, 85% of solid
waste management funds are spent on waste collection and
transportation. It becomes an excessive wastage of resources
when bins are collected that are filled up partially.

In dissipate collection and heartrending behavior, the
operational cost can be reduced by optimizing the quantity
and consumption of group bins and their collection rate.
Estimating the status with waste level and weight of waste
inside bins help to optimize compilation routes and improve
compilation competence. A SWM system having static
development and routing to collect waste strain more in
service costs, longer transportation distances and increased
labor hours compare to a system with active development and
direction-finding attitude. And the designed potential cost
savings of 10-20% and transport mileage savings of 26%
when vibrant scheduling and routing were used.

For a truly active and automatic system, it is important to
know the current and actual fill level of a bin slightly than a
prediction relays on historical fill level data, which arises
questions as ‘at what instance will the bin be at an sufficient
fill level to stick up for collection?’. So, to realize a SWM
system with dynamic homework and direction-finding for
waste collection, it is very useful and important to get real
time data about the bin status. more than a few researches
have been done over the last few decades concerning solid

waste monitoring and administration. But a few of them deal
with genuine time bin position data with a motive to apply
dynamic scheduling and routing approach for an habitual
solid waste administration system.
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Fig.1 (a) Lid status sensing.

(b) Waste filling level and weight sensing.

Il. DESIGN

As give details in the prospect chapter, the
considerate of complete possible of the display board and the
wireless intermediate in information transfer is the main issue
that the following thesis of the following plan deals with.

we see in the more than outline, there are at least three
interfacing circuit, MAX-232 with Microcontroller, LCD
display with microcontroller, and MAX-232 with ZIGBEE[9]
unit. Dedicating a general purpose computer at each and
every site of the exhibit boards, although makes the task a
lot easier but is too expensive to be a possibility.

Hence we employ PIC 16F877A microcontroller
[2][4][6]. The complexity of coding substantially increases,
but once programmed the module works at its robust best
since it is a enthusiastic set in system and not a general
purpose computer. The design procedure involves identifying
and assemble all the necessary hardware and ensuring fail
safe interfacing between all the components.

Volume4, | ssue 24

Published by, www.ijert.org 1



Special Issue- 2016

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
AMASE - 2016 Conference Proceedings

VMAGNETIC
PRONINOTY
SENSOR

o . Em ADC our|
LOAD CELL

el

ULTRASONIC
SENSOR

ZIGBEE MODULE

Fig 2. Architecture diagram

Therefore we utilize PIC 16F877A microcontroller. The
complexity of coding substantially increases, but once
programmed the module moving parts at its robust best since
it is a dedicated embedded system and not a general purpose
computer. The design process involves identifying and
assemble all the required hardware and ensuring fail safe
interfacing between all the components.

Then we have the coding procedure which has to take
care of the delays between two successive transmission and
most outstandingly the justification of the sender’s number.
The number of valid users can be more than one[7][8][9]. The
limiting limitation is the RAM of the microcontroller to a
certain extent than the coding complexity.

Initializations

The baud rate of the modem was set to be 4800 bps. The
ECHO from the modem was turned off using the command
ATE/ATEQ at the overexcited workstation[11]. For sequential
broadcast and response to be possible both the DTE and DCE
should have same operational baud rates. therefore to set the
microcontroller on a baud rate of 4800bps, we set fatal count
of regulator 1 at OFFh (clock frequency = 1.8432). The
TCON and SCON register were set consequently.

Serial transfer using Tl and RI flags

After setting the baud rates of the two devices together
the devices are now ready to transmit and collect data in form
of characters. broadcast is done when TI standard is set and
similarly data is recognized to be received when the Rx flag
is set. The microcontroller then send an AT authority to the
modem in form of string of font serially just when the TI
standard is set. After reception of a character in the SBUF
register of the microcontroller (reaction of MODEM with the
understand message in its default format or ERROR
communication or OK message), the RI standard is set and
the received character is stimulated into the physical memory
of the microcontroller.

Validity Check

After in sequence getting the characters the code
then checks for start of the sender’s number and then
compare the number nature by character with the valid
numeral pre-stored in the memory. Since we are employ just
one suitable number, we are able to do the validation
procedure vigorously i.e. without store the new
communication in another position in the memory[10][18].

For more than one suitable information we would need more
memory location to first store the total (valid/invalid)
message in the memory and then do the association process.

Display

After authority check the control flow goes into the
LCD plan unit to exhibit the valid communication stored in
the memory. In case of multiple suitable numbers all invalid
stored messages are deleted by proper branch in the code to
the “apparent display” module.
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Fig 3. LCD display
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Fig 5. Software Result of the bin management system

Sensed sensor output standards are given to the ADC
that converts the analog signals into digital, that digital value
is given as a input of Microcontroller 16f877a. PICis a

Volume4, | ssue 24

Published by, www.ijert.org 2



Special Issue- 2016

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
AMASE - 2016 Conference Proceedings

family of modified Harvard architecture microcontrollers
completed by Microchip Technology, resulting from the
PIC initially urban by General Instrument's Microelectronics
Division. The name PIC originally referred to Peripheral
Interface Controller. The primary parts of the family were
available in 1976; by 2013 the corporation had ship more than
twelve billion entity parts, used in a broad diversity
of embedded systems.
Features of Microcontroller

TimerO0: 8-bit timer/counter with 8-bit prescaler
Timerl; 16-bit timer/counter with prescaler,
can be incremented during Sleep via external
crystal/clock
Timer2; 8-bit timer/counter with 8-bit period
register, prescaler and postscaler
Two Capture, Compare, PWM modules
Capture is 16-bit, max. resolution is 12.5 ns
Compare is 16-bit, max. resolution is 200 ns
PWM max. resolution is 10-bit
Synchronous Serial Port (SSP) with SPI™
(Master mode) and [2C™ (Master/Slave)
Universal Synchronous Asynchronous Receiver
Transmitter (USART/SCI) with 9-bit address
detection
Parallel Slave Port (PSP) — 8 bits wide with
external RD, WR and CS controls (40/44-pin only)
Brown-out detection circuitry for

Brown-out Reset (BOR)

I1l.  SERIAL DATA COMMUNICATION

Computers must be able to communicate with other
computers in modern multi-processor distributed systems.
One cost-effective way to communicate is to send and receive
data bytes serially. The P16F77 micro controller has serial
data communication circuits that transmits and receive the
data. By configuring the SPEN in RCSTA we can enable the
serial communication in P16F877. Similarly by configuring
the TXSTA (Transmit Status and Control Register) and
RCSTA (Receive Status and Control Register) we can
transmit and receive the data serially. The any date in
TXREG (Transmit Register) transmit the data and the data
which is in RCREG (Receive Register) is the receive data.
The following figure shows the TXSTA and RCSTA.

IV. STANDARDS BASED

The foundation of every ZigBee standard and
specification is the powerful IEEE 802.15.4 physical radio
standard operating in unlicensed bands worldwide at 2.4GHz
(global), 915Mhz (Americas) and 868Mhz (Europe). It
delivers raw data throughput rates of 250Kbs at 2.4GHz (16
channels), 40Kbs at 915Mhz (10 channels) and 20Kbs at
868Mhz (1 channel). Transmission distances are remarkable
for a low-power solution, ranging from 10 to 1,600 meters,
depending on power output and environmental conditions,
such as other buildings, interior wall types and geographic

topology.

V. INTERFACING

A. V.Interfacing

DTE and DCE The terms DTE and DCE are very
common in the data communications market. DTE is short for
Data Terminal Equipment and DCE stands for Data
Communications Equipment. But what do they really mean?
As the full DTE name indicates this is a piece of device that
ends a communication line, whereas the DCE provides a path
for communication

VI. PIC MICROCONTROLLER

The term PIC, or Peripheral Interface Controller, is the
name given by Microchip Technologies to its single — chip
microcontrollers. These devices have been phenomenally
successful in the market for many reasons, the most
significant ones are mentioned below. PIC micros have
grown in steadily in popularity over the last decade, ever
since their inception into the market in the early 1990s. PIC
micros have grown to become the most widely used
microcontrollers in the 8- bit microcontroller segment. The
PIC16F877 is 40 pin IC. There are six ports in this
microcontroller. Namely PORT A, PORT B, PORT C, PORT
D and PORT E. Among these ports PORT B, PORT C and
PORT D contains 8-pins, where PORTA contains 6-pins and
PORT E contains 3-pins.

VI. SOFTWARE TOOLS

ProteusISIS7 is used to run the MPLAB coding.
Result of the bin management system is shown in fig. above.
Figure shows the output as a form of LCD Display[6][7].
There are 3 sensors are used that is Weight sensor, Magnetic
proximity sensor, Ultrasonic sensor. Weight sensor is used to
sense the fill level of dusts and Magnetic proximity sensor is
used to sense the lid position whether it is open or close and
Ultrasonic sensor is used to sense the distances. An ultrasonic
sensor transmit ultrasonic influence from its sensor skull and
once more receives the ultrasonic waves reflect from an item.

VII. CONCLUSION

This is a exclusive effort which integrate
accelerometer, magnetic proximity, ultrasonic and mass
sensing methodologies respectively. The integrated sensing
system is calculated by rule-based conclusion procedure to
offer a proficient and repeated bin status monitor system. The
vital end is the algorithm which synthesize bin operative
situation, its lid category, time threshold and weighted down
status sensitivity. The operation of the system is assess by a
number of check run. The algorithm with the intellect scheme
has lead to an clear bin which is very well-organized for solid
waste organization automation.
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