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ABSTRACT 

In today’s world of technology and due to 

speed running industries, the production rate has 

increased tremendously. Inspection of products in an 

industry is a tedious process, which is generally 

carried out manually or in semi-automatic manner. 

Continuous manual inspection creates quality 

consistency issues.  

 In such cases industries can’t bare human 

errors for inspecting the products. Thus it becomes 

necessary to develop Low Cost Automation (LCA) 

for inspecting the products in accurate manner. 

Industrial automation mainly focuses on developing 

automations having low cost, low maintenance, long 

durability and to make systems user friendly as 

possible.  

The main objective of the project is to sort 

the object based on color or reference image, using 

the LABVIEW and PLC. The image acquired by the 

camcorder will be analyzed in LABVIEW and based 

upon the algorithm the actuators will be controlled 

using the PLC in order to move the particular color 

object. 

INTRODUCTION 

Sorting is very important in any type of 

industry such as manufacturing industry to improve 

the efficiency of manufacturing processes. 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 colours. This 

also consist of conveyor belt, which reduces the 

efforts of material handling.  

 A sorting machine is more practical and 

economical method of automation, which transfers 

material from one point to another. The design is 

quite simple and of flexible use, means only 

conveyor belt can be used for material handling. 

In the manufacturing industry, automation in 

material handling has increased the overall 

profitability of the product with an improvement in 

the quality and productivity of the system. This is 

primarily due to two reasons. First, automation 

reduces the total production cycle time, and second, it 

helps smooth flow of raw materials and finished 

products to their desired location with little or no 

human interference. 

Proposal of the project: 

In this project we have proposed the Low 

cost automation system for sorting the coloured 

objects on the basis of the colours .This project 

mainly focused on sorting the coloured object which 

is moving on the conveyer coupled with DC motor, 

which is controlled by the PLC.    

LITERATURE REVIEW 

Several articles are available in open 

literature about the use of vision systems in object 

recognition and sorting operations in industry. 

Following are some of the literature in this regard.  

Pourdarbani et al. presented a study on an 

automatic sorting system for date fruits based on 

different stages of its maturity to meet consumers’ 

demands. The framework embodied a conveyer belt 

on which the dates were passed and a cam to catch 

the picture of the dates. The sorting framework was a 

suitable actuator driven by an engine.  

Hanmei et al. presented a way of 

identifying and sorting aquatic products based on 

machine vision.  Machine vision was used to detect 

the visual quality of fishes, fish filets and some other 

aquatic products (i.e. shrimp, oyster, and scallop)  

 Zhang et al.presented a vision based 

control strategy to do pick and place tasks. CCD 

camera was used to take pictures every time the 

conveyer moves a small distance. After picture 

preparing of the photos, position and states of items 

was dead set and target following technique was 

utilized to do sorting operation.  

 Edinbarough et al.presented a vision 

inspection system interfaced with a robot based on 
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neural network. IC lead defects were detected in line 

by this method. The vision framework utilized dark 

scale pictures and a solitary layer neural system 

database for each of the ICs to be investigated.  

2.5. Wang  presented a review for using 

vision based sensing of GTAW. This paper focuses 

on the researches on weld pool state sensing: 

conventional sensing technologies, vision sensing 

technology, and multi-sensor information fusion 

technology, with giving emphasis on the analysis of 

three dimensional vision sensing methods.  

 

COMPONENTS OF VISION SYSTEM 

 MYDAQ 

National Instruments myDAQ is an 

affordable data acquisition (DAQ) device that allows 

students to analyze and measure live signals anytime, 

anywhere. NI myDAQ is portable and easy to 

transport so students can work wherever they choose, 

learning beyond the lab environment using ithe 

leading industry tools and methods. 

  NI myDAQ is a low-cost portable data 

acquisition (DAQ) device that uses NI LabVIEW-

based software instruments, allowing students to 

measure and analyze real-world signals. NI myDAQ 

is ideal for exploring electronics and taking sensor 

measurements. Combined with NI LabVIEW on the 

PC, students can analyze and process acquired 

signals and control simple processes anytime, 

anywhere. 

 

 

 

FIG:3.1:MYDAQ 

 

 RELAY 

A relay is an electromagnetic switch 

operated by a relatively small electric current that can 

turn on or off a much larger electric current. The 

heart of a relay is an electromagnet (a coil of wire 

that becomes a temporary magnet when electricity 

flows through it). We can think of a relay as a kind of 

electric lever: switch it on with a tiny current and it 

switches on ("leverages") another appliance using a 

much bigger current. As the name suggests, many 

sensors are incredibly sensitive pieces 

of electronic equipment and produce only small 

electric currents. But often we need them to drive 

bigger pieces of apparatus that use bigger currents. 

Relays bridge the gap, making it possible for small 

currents to activate larger ones. That means relays 

can work either as switches (turning things on and 

off) or as amplifiers (converting small currents into 

larger ones). 

 PNEUMATIC CYLINDERS 

  Pneumatic cylinder (sometimes known as 

air cylinders) are mechanical devices which use the 

power of compressed gas to produce a force in a 

reciprocating linear motion 

  Like hydraulic cylinders, something forces 

a piston to move in the desired direction. The piston 

is a disc or cylinder, and the piston rod transfers the 

force it develops to the object to be moved. Engineers 

sometimes prefer to use pneumatics because they are 

quieter, cleaner, and do not require large amounts of 

space for fluid storage. 

 Because the operating fluid is a gas, leakage 

from a pneumatic cylinder will not drip out and 

contaminate the surroundings, making pneumatics 

more desirable where cleanliness is a requirement. 

For example, in the mechanical puppets of the Disney 

Tiki Room, pneumatics are used to prevent fluid from 

dripping onto people below the puppets. 

 

FIG:3.3:Double acting cylinder 

CONVEYOR BELT SYSTEM 

A motor driven conveyor belt system was 

fabricated to transport the metal objects. The other 

end is carried on a shaft mounted on a ball bearing 
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system. The approximate speed is 0.028 m/s. The 

power supply was provided by a 9v battery.  

Motor specification: 12v, 10 rpm. 

IMPLEMENTATION USING LAB VIEW 

It is a short form of  Laboratory Virtual 

Instrument Engineering Workbench is a system-

design platform and development environment for a 

visual programming language from National 

Instruments. The graphical language used is named 

"G". The programs written in Lab VIEW are called 

VIs. Lab VIEW programs can be integrated easily 

with most hardware with installed drivers in the 

computer.  

 Lab VIEW software basics  
Lab VIEW consists of two windows called 

front panel and block diagram.  

Front panel  
Front panel of the Lab VIEW environment 

is where the GUI so developed is seen. The GUI will 

have the same appearance and environment as that of 

the front panel. Front panel consists of number of 

grids. The front panel consists of tools like run , 

pause, stop, etc. These tools help in starting and 

stopping the program. The control toolbar consists of 

various option like modern, classic, express, control 

design and simulation, signal processing, add ons, 

user controls, etc.  

When you open a new or existing VI, the front panel 

window of the VI appears and functions as the 

graphical user interface or GUI of a VI. You can find 

the source code that runs the front panel on the block 

diagram. The front panel window contains a toolbar 

across the top and a controls palette that can be 

accessed by right-clicking anywhere on the front 

panel. In summary, front panel is the window where 

different controls (switch, knobs, numeric inputs) and 

indicators (graphics, LEDs) can be viewed. Fig. 4 

shows the screen shot of front panel with control 

palette and indicator 

 

FIG 4.1:Front panel 

 

 

  

Block Diagram  
Block diagram is where all the programming 

part exists. It consists of function palette where there 

are options like programming, measurement i/o, 

system i/o, mathematics, vision and motion, data 

communication connectivity, etc. All the 

programming is done in this part of LabVIEW, where 

the codes are written in the form of block diagrams. 

All inputs and outputs are wired in the block 

diagram. Block diagram include terminals, subVIs, 

functions, constants, structures, and wires that 

transfer data among other block diagram objects or 

blocks. LabVIEW tools can be used to create, 

modify, and debug a VI. A tool is a special operating 

mode of the mouse cursor, so the operating mode of 

the cursor corresponds to the icon of the tool 

selected. LabVIEW chooses which tool to select 

based on the current location of the mouse. Tools can 

be chosen manually by selecting it on the Tools 

menu. Block diagram consists of different functions 

like mathematical, Boolean and programming loops.

 

 

FIG 4.2:Block diagram 

 Image setting  
In order to consider the objects with varying 

attributes, a small wooden models were constructed 

with varying parameters :colour ( red, blue and 

green). These blocks were allowed to pass through a 

conveyor system. The image was captured 

continuously by a camera. The background of the 

setting was kept plain white so that objects can be 

detected properly. Illumination was provided by 

using a fluorescent lamp. On the basis of color, three 

types of objects were used for demonstration; red, 

blue and green. 

 Camera  

Webcam of 5 megapixels external Logitech 

c310 was used in capturing the images of various 

objects. The resolution of the camera was fine 

enough to detect colours accurately.  
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RESULTS AND DISCUSSION 

As per the working of the elements which 

are discussed in the chapter 4, the elements of the 

LABVIEW are used to build up the program for 

inspection system.

 

FIG 5.1:Block diagram of this project 

First the process being with the IMAQ 

create which creates temporary memory location of 

the image .Then the process moves to the open 

camera, which specifies the name of the camera we 

wish to open. It also start to capture the image of 

elements to be inspected. 

Then configure grab VI start to operates 

which continuously capture the image without 

buffering. At the same time when its moves from the 

IMAQ create to  open camera, it also moves to grab 

VI which checks for the suitable format of the image 

if the image is not in a suitable format, it changes it 

into the suitable format, then it sends the acquired 

image out. 

The image from the grab VI is sent to the 

color learn VI to learn the color information of the 

object to be inspected which is captured by the 

camera. The color sensitivity elements specifies the 

sensitivity of the colored information  

The image from the grab VI is also sent to 

the image out which is nothing but the display. Then 

the color spectrum is used to change the color learn 

image into compact form which is used as an input 

to the index array. 

Then it moves to the index array function 

where  it resizes automatically to display the index 

inputs for each dimension in  the array. After this the 

in range coerce function where it checks out the 

upper and lower limit of the value sent by the index 

array. 

If the value of the image is within the limit 

then the corresponding image out is sent to the DAQ 

which gives LED glowing as on output.  

 The fabricated model of the conveyor set up where 

the object to be inspected  is moved over is given in 

the below figure. 

 

FIG 5.2:Conveyor belt setup 

 The object to be inspected moves 

from the left side of the conveyor to the right 

side.when the object is placed in the conveyor it is 

sensed by the sensor which is placed first,when it 

senses the motor begins to operate and the belt moves 

slowly. Then it reaches the next sensor and when it 

senses, the camera begins to operate and it starts to 

acquire the image of the object to be inspected, and 

send it to the LABVIEW. Then the lab view check 

for the matching of the colour which is specified in it. 

When the colour matches MYDAQ sends the signal 

to the relay which in turn sends the signal to the 

sensor 1, which starts to operate the motor and the 

conveyor is moved and the object is send for the next 

process. 

 If the colour does not 

matchesMYDAQ send the signal to the sensor1 and 

to the solenoid valve to operate the piston, which 

moves the object for the next track and it moves to 

the rejected side.  
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