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Abstract: Control system has developed drastically 

from the past decades. Evolution of electronic 

components and the development of control algorithms 

made the revolution in industries regarding the types of 
controllers used. The logical descision making 

capability of microcontrollers and PLC reduces the 

extra effort of human in manual control of operations in 

industries. PLC (programmable logical control)  based 

and microcontroller control based systems are used for 

automation  in industries. Automation not only reduces 

the human effort but to some extend it can control the 

process effectively even though the problem occurred is 

unpredictable by the human easily. In this paper a 

system is been implemented for automated work piece 

counting and rejection that works using microcontroller 

linked with image processing concept. A prototype is 

developed that suit the need of a small scale industry 
where few number of working  to do the similar 

operation. These kinds of system are mainly used in 

Quality Control department to remove scraps. This 

system is built using Arduino controller and the basic 

concepts of image processing using MATLAB .The 

rejected materials are collected in separate bins and are 

removed as scraps. 
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1. Introduction Embedded System 

 

An Embedded system is developed using assembling of 
hardware and software too. Embedded systems are built 

using electronic components controlled using 

Microcontrollers, PLC or advance controllers built 

using control algorithms thereby control can be 

achieved using a host system. The major use of 

embedded system is in automobiles, house hold 

electronic items, cell phones. An embedded system has 

peripherals made by digital and by analog too. But in 

recent days its becoming more digital. The user has 

major advantage with Embedded system, and is that 

they can develop their own algorithms for the 

controllers been used by them. Embedded control 

products will be cost effective, consuming low power  

and had special features.It has the capability of high 

level of system integration[1-5]. 

 Normally , most of the  embedded control 

systems developed are control systems, designed 
around an Master Control Unit, that combines the 

features of  internal ROM (read only memory),data 

memory (RAM) and the different types of peripheral 

functions, like interrupt controller and serial and 

parallel communication among devices and timers . In 

addition, these systems usually require analog/digital 

interface devices, serial EEPROM display driver’s 

keypads or LCD’s  to store the history of data thereby 

to execute the application or the process for which its 

been designed[6-8]. 

 

2. Embedded Software 

 
Software in the embedded system can be  implanted 

with either assembly language or any high level 

language. Assembly language are of difficult in nature 

to execute a tedious application. Hence Now-a-days C 

and C++ has been the choice ,but languages are  choose 

for the embedded software is for the following 

reasons[9-10]. 
         * C and C++ are machine independent language, 

so the programmer can concentrate only on the 

algorithms built or developed by him and they are the 

easiest one to implement the developed algorithms. 

         * C has the ability for direct hardware control 

using microcontrollers and it can be interfaced to run 

any mechanical machine[11-13]. 
         The high level languages like C and C++  or 

assembly language are used to write the source code 

The source codes will be converted into executable 

images or machine codes and are dumped into the 

EEPROM chip using Program burner kits.Some times 

source code transformation will be done using 

Bluetooth devices or serial communication USB 

cable.The machine in which source code transformation 

is done  is termed as host computers.Three distinct 

steps are  involved in conversion of source code to 

executable image. 

       The difference between conventional programming 

and source code programming are ,it depends on the 
controller which is been used to serve the control 
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purpose. Embedded system software comprise of 

building program that will run on the host. These tools 

are called Native tools.  

 

3. Mechanical Design 
 

Two conveyor system arrangements are built. The top 

conveyor is used to make the work piece to get loaded 

and the second one foe collecting the sorted work piece 

The work piece will be loaded one after another with 
the same interval limit. Two IR sensors are used to 

locate the object in the conveyor system to ensure the 

availability of the work piece. A camera is placed on 

the top to capture the image of the work piece .An 

ejector is been placed operated by a DC motor 

controlled by a driver module to eject the sorted work 

piece.. On the second conveyor system different bins 
are kept equal distance to collect the sorted workpiece. 

The mechanical design is represented in the following 

figure1[14-17]. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Mechanical design 

 

4. Block Diagram 
 

The following block diagram describes the working of 

the system. 

 

 
 

Figure 2. Block Diagram 
 

The image will be captured using the camera and is fed 

to the PC where software is running. Based on the 

coding developed the captured image will be 

categorized and the feed back signal will be fed to the 

microcontroller. The motor driver IC will activate the 

motor to  rotate the rack and pinion arrangement to 

eject the sorted work piece in to the bin. The conveyors 

are rotated at constant speed to load the work piece as 

well as to collect the work piece[18-20].  

 

5. Componenents Used 
 

A. Arduinounor3 

 
Arduino Uno is developed based on the ATmega328P 

microcontroller board. It has 14 digital input/output 

pins, 6 analog inputs.6 pins out of 14 pins will be 

assigned as PWM outputs. A 16 MHz quartz crystal is 

used to provide the clock for the controller. A USB port 

connection, a power jack and a reset button is available 

with the board. To get started working a AC to DC 

adapter or a battery is used.Sometimes connecting the 

Arduino with a USB cable to the PC also provides 

supply to the board.It behaves like a microcontroller 

because the support are enabled with the Arduino itself. 

It offeres a open source code programming method 

using which the user can comfortably develop codings 

for their applications.The Uno differs from th previous 

controller boards,as it does not uses the FTDI USB-to-

serial driver chip. Instead of this , it is featured with  

the Atmega16U2 (Atmega8U2 up to 

versionR2)programmed as a USB-to-serial device. The 

Arduino integrated development setting (IDE) is been 

developed as a cross-platform application written in 
Java language. It has special features like ,the  code 

editor been used has  options like syntax highlight, 

brace matching, and automatic indentation.the  

additionally capability is  compilation and uploading 

programs to the board can be achieved with one click. 

A program or code written for Arduino is named a 

"sketch". 

 
 

Figure 3. Arduino UNO 
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B. Matlab 

 

Matlab (Matrix Laboratory) is an interactive software 

system for performing numerical computations like 

finite element analysis etc and the  graphics in built can 

be used to generate the 3D view of mathematical 

operations.MatLab is designed to perform matrix 

computations like solving systems of linear equations 

with n variables, calculating eigenvalues and 

eigenvectors, factors of matrices, and so forth. In 
addition to this the built in graphics makes the language 

easy to visualize the data. The toolboxes helps the 

learner as well as the user to built their mathematical 

modeling of the system easy. Matlab programs has 

extended capability to solve nonlinear problems like 

initial value problems regarding ordinary differential 

equations. 
        MatLab is designed to solve problems 

numerically, using inbuilt or predefined math functions. 

Therefore it produces approximate rather than exact 

solutions.It should not be confused with a symbolic 

computation system (SCS) like Mathematica. Simulink 

provides graphical simulation of math functions for real 

time process.It also has add on functions regarding 

development of model based design for static as well as 

dynamic systems[21-27]. 

 

C.  L293d Motor Driver Ic 

 

Motor driver circuits are been used to improve the 
current output in a  circuit or for acting like a switching 

device.The L293D motor driver ICs are quadruple 

high-current H drivers.It is a dual H bridge motor 

driver IC. The L293D motor driver IC is meant to 

supply bifacial drive currents of up to 600MA at 

voltages from four.5V to 36V. The L293D motor driver 

IC are designed to drive relays, solenoids, dc motors 
and bipolar stepping motors.It can drive a DC motor in 

bidirections.The problem due to back emf makes the 

motor to be not connected directly to the 

microcontroller,this can be overcomed by using this 

driver IC  that is designed as monolithic integrated 

one.It is used to  for generating high voltage and 

current[28-30]. 
 

 
 

Figure 5. L239 D Driver Pindiagram 

 

6. Working Concept 
 

The Work pieces will be loaded through a  pipe line 

closed at regular intervals of time using a shutter at the 

end of the pipe. This arrangement will locate the work 

piece on the conveyer. The conveyer is designed top 
run continuously at constant  speed to move the work 

piece. IR sensor will sense the work piece and give the 

pulse signal to the microcontroller as 1 to ensure the 

availability of object  and also to have a count .The 

counter program has been programmed to the controller 

and  an LCD is interfaced with controller as per the 

circuit diagram to show the no.counts of the workpiece 
. Once the signal from the controller ensures the object 

the camera captures the image and the corresponding 

signal is evoked by the controller. 

         The image will be transferred to the PC where 

MATLAB programming is running.The coding is been 

developed on the basis of image processing. The pixels 

of the work piece is compared with the already stored 

and if ti matches a high signal corresponding to the 

specified colour will be sent to the controller. 

The controller transfer the command to the DC motor 

linked with rack and pinion arrangement to run at a 

apecified speed. Hence the workpiece will be ejected 

into the corresponding bin assigned to collect the 

workpiece .If no three colours like red ,green, blue 

colour worrkpiece is not there then it will be ejected 

into the foutrth bin to collect the scrap. 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 5. Model of Working Project 
 

7. Result and Conclusion 
 

In this paper a new rejection method instead of 

pneumatic system is proposed to sort the workpieces. 

This technology is very useful for industry where batch 

production of minimum three coloured objects s been 

produced. This type of system is implemented for mass 

production job in a company, it reduces human effort to 

sort and count the workpiece and also reduces man 

power. 
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