Pl
&

Plagiarism Checker X Originality Report

Similarity Found: 57%

Date: Wednesday, April 10, 2019
Statistics: 1358 words Plagiarized / 2379 Total words
Remarks: High Plagiarism Detected - Your Document needs Critical Improvement.

A NOVEL CONVEYOR BELT MECHANISM FOR IDENTIFYING AND SORTING PRODUCTS
1CH.Chandana priya, 2K.Sowmya sree, 31.Ramyaka, 4 D.Amala, 5K.Radhika 1,2,3,4Final
Year, B. Tech, 5Professor 1,2,3,4,5 Electronics and Communications Engineering,
1,2,3,4,5Geethanjali Institute of Science and Technology, Nellore, India Abstract: This
paper attempt to design an automation system for package and identification of
product color difference.

The products are placed on a moving conveyor belt, a color detecting device will be
situated in a position of conveyor belt that detects two different colored products and a
divider separates different colored package product to the destination. The passage and
separation of the product to the intended destination is done by a color difference
mechanism.

In many packaging industries color object sorting and separation is a major task that
needs to be done at final dispatch system. Manual sorting is a traditional approach that
is preferred by industries. This approach is performed by human operators which is
tedious, time-consuming, slow and non consistent.

ATMega 2560 is an on chip microcontroller consists of a powerful CPU tightly coupled
with memory. In this project we are going to interface TCS3200 color sensor with
microcontroller. TCS3200 is a color sensor which can detect any number of colors with
arduino programming.

Therefore, the efforts are made to design and implement an automatic technique of
product passage and separation via color difference mechanism. Keywords: Color
sensor, AT Mega 2560, Servomotor, product. INTRODUCTION In many packaging



industries color object sorting and separating is a major task that needs to be done at
final dispatch system.

Sorting of objects is extensively used in many industries like food processing industries,
toy industries, etc to ensure that the quality of the product is up to the mark[1]-[5]. This
process is simplified by the use of automation. Automation is the use of control systems
like computers or robots for handling different process and machineries to replace a
human being and provides mechanical assistance. Automated systems generally use
more complex algorithms which increase the cost of the design and the power
consumed|[6].

This not only reduces manual efforts, time consumed, gives more time for marketing,
but also prevents danger which might occur when human beings working hazardous
environments. The development of manufacturing industries is dependent upon
research in manufacturing process and innovation in new products. During processing,
the raw material get transformed into product. Automation greatly improves the
productivity and is highly scalable[7].

The main task performed here is to sort the products manufactured in the company. The
purpose of this project is to save the time for inspection and to reduce the efforts of the
workers in material handling. An automatic sorting machine has main task of sorting
components according to the color.

The project involves color identification of an object which is done by Light dependent
resistors arrangement acting as a color sensor which identifies the object’s color and
sends the signal to the ATMEGA microcontroller in Arduino [9]-[13].A sorting machine is
more practical and economical method of automation, which transfers material from
one point to another.

This also consists of conveyor belt, which reduces the efforts of material handling.
Worker fatigue on assembly lines can effect performance of the system, product quality
may damage. This project focuses on automatic technique of product identification &
separation through color identification.

Machines can perform tedious errands superior to people. Il.Proposed Method: This
project focuses on automatic technique of product identification & separation through
color identification A color detecting device is situated on conveyor belt that will detect
two different colors of products during packing process and a divider will separate
different colored packaged products to different destination.



DC motors are used to control the conveyor belt and servo motors are used for sorting
purpose. The schematic diagram of the proposed system is shown in figure (1). /
Figure(1): schematic diagram Microcontroller: AT Mega 2560: The Arduino Mega 2560 is
a microcontroller board based on the ATmega2560. 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 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. The board can operate on an external supply of 6 to 20 volts. If supplied with
less than 7V, however, the 5V pin may supply less than five volts and the board may be
unstable.

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the bootloader), 8 KB of SRAM and 4 KB of EEPROM. Each of the 54 digital pins on the
Mega can be used as an input or output, using pinMode(), digitalWrite(), and
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a
maximum of 40 mA and has an internal pull-up resistor of 20-50 k Ohms.

When the Mega2560 is connected to either a computer running Mac OS X or Linux, it
resets each time a connection is made to it from software (via USB). For the following
half-second or so, the bootloader is running on the Mega2560. While it is programmed
to ignore malformed data (i.e. anything besides an upload of new code), it will intercept
the first few bytes of data sent to the board after a connection is opened.

If a sketch running on the board receives one-time configuration or other data when it
first starts, make sure that the software with which it communicates waits a second after
opening the connection and before sending this data. A digital read pin will read the
digital value of the given pin similarly digital write pin will write the digital value of given
pin.pin mode will set the pin to input output mode. Analog read and write pin reads and
writes the value of pin respect.

IR SENSOR: An infrared sensor is an electronic device, that emits in order to sense some
aspects of the surroundings. An IR sensor can measure the heat of an object as well as
detects the motion. These types of sensors measures only infrared radiation, rather than
emitting it that is called as a passive IR sensor.

Usually in the infrared spectrum, all the objects radiate some form of thermal radiations.
These types of radiations are invisible to our eyes, that can be detected by an infrared



sensor. The emitter is simply an IR LED (Light Emitting Diode) and the detector is simply
an IR photodiode which is sensitive to IR light of the same wavelength as that emitted
by the IR LED. When IR light falls on the photodiode, The resistances and these output
voltages, change in proportion to the magnitude of the IR light received.

SERVO MOTOR: A servo motor is an electrical device which can push or rotate an object
with great precision. If you want to rotate and object at some specific angles or distance,
then you use servo motor. It is just made up of simple motor which run through servo
mechanism. If motor is used is DC powered then it is called DC servo motor, and if it is
AC powered motor then it is called AC servo motor.

We can get a very high torque servo motor in a small and light weight packages. Doe to
these features they are being used in many applications like toy car, RC helicopters and
planes, Robotics, Machine etc. LCD: It 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. LCDs are available to display arbitrary images
(as in a general-purpose computer display) or fixed images which can be displayed or
hidden, such as preset words, digits, and 7- segment displays as in a digital clock.
System design and methodology: The flow diagram of the proposed model is as shown
in figure (2).

/ Figure(2): Flow diagram of proposed method The proposed system works in following
three steps: 1. color sensing 2. sorting mechanism 3. counting of products Color sensing:
The color sensor as shown in figure (3) detects primary RGB colors and then checks for
reflected color intensities which convert the intensity value into 8 bit value for each
primary color. The RED color object reflects RED color with high intensity similarly for
GREEN and BLUE.

The three primary RGB colors are mixed to create remaining colors. After knowing fixed
values of primary color it is easy to determine the color of tested object. The
corresponding light intensity is reflected on sensor, and each color is having a particular
value accordingly sensor will produce the output. / Figure (3):color sensing of an object.
Sorting mechanism: For the separation of product, a divider was used that was directly
attached to a servo motor.

The divider of movement of the product was run by a servo motor. The divider is like
linear actuator. Servo motor can rotate 180 degrees. So it was kept on 90 degrees
position and the program was written as it moves anticlockwise for red-colored
products and clockwise for green colored ones. Every time it divides the movement of



products, it returns to its 90 degrees position after a 2-second delay.

The schematic view of the arrangement of the separating system with a servo motor and
a divider attached to it are shown in following Figure (4). / Figure (4): Sorting of two
objects. Counting of products: Detecting and counting of products in the machine
ensures the continuous monitoring product flow as shown in figure (5).

The entry and exit of products is optimized and missing product in the conveyor belt
reliably are detected. The reliable detection of products is guaranteed with IR pairs. /
Figure (5): counting of products. lll. Results and discussion: In this project, color of an
object is sensed by color sensor and sorting of the objects is done by servo motor
taking into consideration three colors namely green, red ,blue(RGB). / Figure(6): color
sensing and sorting of objects.

As shown in the figure (6), the AC power supply is converted to the DC power supply by
rectifier ,this power supply is maintained by the transformer and it is given to the
Arduino microcontroller.Here the object is placed on the conveyer belt ,which is rotating
in clockwise direction with the help of DC motor.The color of the object is sensed by the
color sensor which is placed on the conveyer belt.The object is sorted by the servo
motor and placed in their respective destinations .

The counting of the products based on value of color is realized by IR sensor pair and it
is programmed using arduino software is shown in figure (7). / Figure(7):Counting of
products VIII. Conclusion and Futurescope: As the world is getting modern and
digitalized, human labor is being replaced by technologies and intelligence for bringing
higher comfort in human life and also for saving time and precise operation and mass
production.

In small and large scale industries to sort the products based on the various parameters
or in food industries to identify the rotten or damaged fruits, this system of product
separation based on color is essential for quick, accurate operation and mass production
than using traditional human labor. Not only for bringing comfort but also for
improving product quality and reducing cost.

The system is more improved and modified and very much essential in Practical life and
Industrial activities.Color sensing and sorting is very useful in wide varieties of industries
especially in the packaging section. Automatic sorting machine enhances efficiency,
practicality, and safety of operators.

It ensures remarkable processing capacity as well as peerless performance including



color detection. we need to add high speed DC motors and sensors with appreciable
response to speed up the system for industrial application. The model can be improved
by making some changes in the program and components.

The implementation in this project are,We can add a load cell for measurement and
control of weight of the product, Speed of the system can be increased accounting to
the speed of production, the system can be used as a quality controller by adding more
sensors,the sensor can be changed according to the type of product that means the DC
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