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Abstract— In this day and age of innovation and because of 

speed running businesses, the generation rate has expanded 

immensely. For the most part, fabricating businesses continue 

producing same models with little variety in tallness, shading, 

weight, shape. What's more, here arranging assumes an 

imperative part. In such cases ventures can't uncovered 

human blunders for arranging these items. Along these lines 

it wind up important to grow Low Cost Automation (LCA) 

for arranging these items in exact way. Modern 

computerization primarily centers around creating 

robotizations having minimal effort, low upkeep, long 

solidness and to make frameworks easy to use as would be 

prudent. At last, here we have built up a LCA framework for 

arranging the light weight questions based on stature variety 

utilizing DC equipped engines which is controlled by 

Programmable Logic Controller (PLC) and the transport in 

the framework passes the protest before sensors and 

consequently arranging rationale is chosen. 
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I. INTRODUCTION 

The advancement of assembling enterprises is needy upon 

look into in assembling procedure and development in new 

items. The nations that have higher assembling rate are 

known to be produced while those with small assembling are 

viewed as immature 

Amid preparing, the crude material gets changed 

into item. When this item gets handled it gains an incentive 

available to be purchased. Along these lines, fabricating is 

'including esteem' to the material. The esteem that is earned 

by the item ought to have more cost enabling the association 

to profit out of it[1]. For the most part, fabricating enterprises 

continue producing same models with little variety in stature, 

shading, weight, shape and along these lines arranging 

assumes a critical part here. In past times it was conceivable 

to execute physical work for arranging comparative articles. 

Be that as it may, these days because of expanded creation 

and for limiting the work consumption for such incompetent 

errand, businesses can't manage the cost of human mistakes 

for arranging these items. This constrained industry to tend 

towards atomizing the arranging procedure. As economy has 

dependably been a significant factor in creating industry, in 

this way it end up important to grow Low Cost Automation 

(LCA) for arranging these items in precise way. In 

computerization industry, ceaseless advancement, finding 

powerful approaches to improve efficiency and cut-cost out 

of activities is the way to progress. Prospering interest of the 

computerization frameworks requires vital re-assessment in 

the esteem chain and enhancing market mindfulness. Modern 

robotization basically centers around creating 

mechanizations having ease, low support, long strength and 

to make frameworks easy to use as could reasonably be 

expected. 

 

In this undertaking, we have built up a Low Cost 

Automation System for arranging the light weight protests 

based on stature variety. The task mostly centers around 

arranging 3 diverse tallness objects utilizing photograph 

electric sensors and DC equipped engines interfaced with 

Programmable Logic Controller (PLC). This DC engine 

utilized for pushing the protest from transport to arranged 

canister. The framework comprises of transport line which 

takes the articles like jugs, little boxes or bundles before 

sensors and consequently arranging rationale is chosen by 

PLC. PLC is modified with three distinct rationales, each to 

sort diverse stature item. The framework comprises of 

aggregate 4 nearness optical sensors or photograph electric 

sensors, used to identify the nearness of protest and stature of 

boxes. Presently, in our undertaking we have two transports 

which are pre-encourage transport and primary transport. The 

capacity of pre-transport is simply to bolster with various 

tallness boxes to fundamental transport arbitrarily. The 

capacity of fundamental transport line is to take the cases 

before tallness estimating station. Our total spotlight is on 

outlining primary transport. Fundamental transport is fueled 

by 3 stage AC acceptance engine controlled by Variable 

Frequency drive interfaced with PLC. Three metal plates are 

utilized for holding closeness sensors[2]. The first holding 

plate holds the begin sensor whose capacity is to begin the 

transport for predefined time, just if the question is available. 

This will spare the vitality by killing the transport engine if 

the protest is absent. The close-by mounted second holding 

plate holds 2 sensors which are orchestrated to quantify 

protest's tallness, this second holding plate's total gathering is 

known as Height estimating station. This plate has a space in 

which we can change the tallness of sensors according to our 

prerequisite, this influences the framework to vary from 

Special reason machine (SPM). third plate holds the sensor, 

which flags the VFD to back off the transport line, so that the 

diverter can push the protest precisely. 

II. LITERATURE SURVEY 

Mechanical computerization and apply autonomy assume 

imperative part in development of industry. The principle 

criteria in industry are quality and adaptability of the item. In 

80's robot were utilized to perform assignments like machine 

tending, material exchange, painting, welding which does not 

require high accuracy[3]. 

Considering more noteworthy part of robots it was 

anticipated in 90's that modern robots will turn out to be 

progressively key in applications which require high 

exactness and precision. Self-sufficient robots with sensors 

are utilized for exactness and accuracy in item which bit by 

bit enhances the development of industry. To accomplish this 

accuracy, robots are customized for a solitary errand taking 

tactile data. 

 

Continuous and very exact attributes of little 

questions in a quick streaming stream would open new 
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bearings for modern arranging forms. Late advances in 

hardware and printed circuit board innovation open new 

points of view for mechanical application in this field. 

A. Existing System 

In as of now existing frameworks, utilization of various 

innovation is made by spending plan and extent of industry. 

It incorporates mechanical technology frameworks, 

microcontroller based framework, sensor based framework 

and pneumatic based framework, and so on. 

1) Robotics Systems: 

The mechanical arm is controlled utilizing servo engines 

whose level of turn is controlled by the on clock of the beat 

rail showing up at its control inputs. As indicated by the 

structure of automated arm different level of pivot for the 

servomotor are doled out to do the tasks. The arm of robot is 

acknowledged utilizing aluminum sections. Four sorts of 

sections are orchestrated this purpose[3]. The automated arms 

are too exorbitant and complex because of the many-sided 

quality and the creation procedure. 

Two kinds of the sections are for holding the servo 

engines and two composes for the expansions and 

interconnections of the mechanical arm. The IR sensor 

recognizes the container and it sends the information to a 

microcontroller which controls the arm movement as 

indicated by the tallness of box. The movement of the servo 

engine is controlled in a way with the goal that each container 

is dropped into a separate boxes put in a foreordained 

position. The time taken by the automated arm for a solitary 

movement is set to around 0.5 seconds. Eight stages of 

movement of mechanical arm are required for a container to 

be grabbed and to be dropped in the right bin. That 

incorporates movement of arm from the default position, 

picking a container, movement to the right bin, dropping the 

crate to the bin and come back to the default position. The 

quantity of steps taken by the arm to pick the crate and drop 

the case checks to seven stages and from that point to back to 

default position required one stage. 

Roughly time required for the microcontroller to 

recognize stature of the case is around one moment. Along 

these lines the aggregate time required for picking and 

dropping the container including distinguishing the tallness is 

around five seconds. Four engines are utilized as a part of the 

mechanical arm. One to control the rotational movement of 

the base, one to control the edge at the elbow, one to control 

the wrist development and last one to control the gripper, that 

is to hold and fail. The underlying position of the automated 

arm when control is connected and the robot is prepared for 

task. A lever system is utilized for opening and shutting the 

gripper. So a solitary engine is sufficient for the gripper 

control. Fingers come nearer to pick and hold the crate and 

move separated when it drops the container. Two positions 

are intended for the fingers by utilizing a solitary servo 

engine. One in close position and the other in vacant position. 

Two movements are allowed for the engine at wrist and 

elbow that is to climb and down. 

2) Sensor Based System: 

The propel arrangement of container arranging is as indicated 

by weight, old framework depended on sensor. There were a 

few frameworks which checks that what number of articles 

are going from the transport line. Such frameworks make 

utilization of sensor. At the point when container goes 

through transport, along the edge of transport typically 

transmitter and collector infrared sensor were utilized. When 

the carton cuts the infrared beam the electronic counter 

system in digital form gets ‘0’ which was counted as count. 

Sensor based system sense coming object and count it. But 

the drawback of the system is that it can only senses the object 

it cannot calculate the weight of object. So it is not having the 

provision of sorting carton as per required weight. 

 
Fig. 1: Sensor Based System 

3) Microcontroller Based System: 

The microcontroller based systems are having kind of 

artificial efficiency as microcontroller can be programmed as 

per the system requirement. The microcontroller is 

programmed to count the carton 

 
Fig. 2: Microcontroller Based System 

passing from conveyer and also to measure weight of carton 

box. As this system has its drawback on microcontroller 

measuring weight with advance measuring weight demands. 

There are many such systems are available which use online 

check-weightier to calculate the weight of object. If we use 

microcontroller then cost price of the system get increased. 

The major drawback of using microcontroller is that its 

hardware requirements will also go on increasing as it does 

not contain inbuilt timer, counter[4]. All this drawback of 

existing system is overcome in PLC based object sorting 

automation which sort object according to the height. 

4) Pneumatic Powered System: 

A belt conveyor is used to feed the boxes. It is driven by 

means of a motor. Capacitive sensors are fixed at required 

heights to sort the respective boxes. Three double acting 

 
Fig. 3: Model of Pnematic Based System 

a belt transport moving at an ideal speed. This belt transport 

is stacked with boxes of three unique statures. There are three 

distinct sensors at appropriate statures to detect the cases. The 

most noteworthy length box will be detected by the 3 sensors. 

The littler of the two boxes will be detected by just first sensor 

and will be arranged at third station. 

It is exceptionally ordinary and conventional 

technique to influence utilization of pneumatic strain to pump 

for pushing or arranging the objects[4]. Be that as it may, the 
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significant downside in utilizing all these old strategies is the 

setup cost and their upkeep. Utilizing pneumatic weight pump 

requires an overwhelming setup which incorporates air 

compressor, control valves, air channel, weight controller, 

lubricator, course control valve, stream control valves and all 

connecting get together (pipes and joints). 

III. SYSTEM MODELLING 

In our project we have two conveyors which are pre-feed 

conveyor and main conveyor. The function of pre-conveyor 

is just to feed with different height boxes to mainconveyor 

randomly. The main conveyor belt will take the boxes in front 

of height measuring station. The main conveyor design is 

important key factor here. Main conveyor is energized by 3 

phase AC induction motor controlled by Variable Frequency 

Drive interfaced with PLC. 

 
The system assembly consist of two holding plates, 

1st one holds start sensor which will start the conveyor and 

2nd holding plate holds 2 sensors which are arranged to 

measure object’s height, the 2nd holding plate complete 

assembly is known as Height Measuring Station. This plate 

has a slot in which we can adjust the height of sensors as per 

our requirement, this makes the system differ from Special 

Purpose Machine (SPM). 

The push assembly consists of DC geared motor 

energized by manipulated power supply. The offset shaft of 

dc geared motor is extended with metal plate which is a 

diverter. The diverter helps to push the object onto rail. The 

programming of anticlockwise or clockwise movements of 

motor enables diverter to move along with it. 

When the start sensor will sense the object it will 

signal VFD through PLC to start main conveyor for specific 

time period. Objects will have to pass from guider strips, 

which will align objects before passing it from the front of 

Height measuring station. Basically, guider strips are used to 

align objects in the centre of conveyor belt, so that objects 

will not stuck at any other part of the system. 

Once the objects on the conveyor passes through the 

guider, it has to pass from front of Height measuring station. 

Now the logic programmed in PLC is such that, if the shortest 

object is detected by the start sensor, it will just start the 

conveyor for fixed time and thus the short object will pass 

from below the DC geared motor and no push action will be 

taken and small object will fall in the middle bin. When the 

medium height object is passed from front of height 

measuring station it will activate 1st optical sensor mounted 

on second holding plate, thus this will signal the PLC to rotate 

DC motor in clock-wise direction, when the object will be in 

correct position on conveyor. This will push or sort the object 

on left side of the conveyor. Similarly, whenever tall object 

is detected, both the sensors mounted on second holding plate 

will get activated and this will signal the PLC to rotate DC 

motor in Anti-clockwise direction, when the object will be in 

correct position on conveyor. This will push the tall objects 

on the right side of the conveyor. 

The diverter plate is connected to the DC motor shaft 

using coupling, which actually pushes the object. Now it can 

be the possibility that after pushing object the diverter plate 

may stop in between conveyor path and boxes can stuck to it, 

disturbing the alignment of boxes? To avoid this, we have 

mounted one separate proximity sensors just adjacent to the 

DC motor (shown in figure with red color). Which will not 

allow diverter to stop in between box path, once the push 

action is done. 

 
Fig. 4: Model of the Project 

 
Fig. 5: Flow Diagram 

A. Description of Flow Chart 

1) The items are nourish to principle transport by the pre-

transport framework, the begin sensor will begin the 

transport for the predefined time. 

2) While going from the guider strips, the articles will reach 

before stature estimating station, where its tallness will 

be estimated by utilizing photograph electric sensors 

course of action. 

3) If the question is of medium tallness, the transport will 

lull and activates DC engine clockwise way to sort 

protest into medium stature boxes receptacle. 

4) If the question is of tall stature, the transport will log jam 

and flags the PLC to impel DC engine in hostile to 

clockwise course to sort protest into tall-tallness boxes 

receptacle. 

5) If the protest is of little stature, at that point no move will 

be made by DC adapted engine system, the transport will 

stay on for indicated time gave in stepping stool 

rationale. 
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B. Components of the System 

 Photo-electric sensor: The system consists of total 4 

proximity optical sensors or photo-electric sensors, used 

to detect the presence of object and height of boxes. IRD 

183 diffuse type photo electric sensor is used in our 

project. 

 Variable frequency drive: A Variable Frequency Drive 

(VFD) is a type of motor controller that drives an electric 

motor by varying the frequency and voltage supplied to 

the electric motor. 

 Phase AC induction motor: To energise assembly of 

conveyor belt three phase induction motor is used. These 

motor is used in convention with VFD, which is able to 

control the speed according to requirement. 

 Conveyor belt: There are 2 conveyor belt used in this 

system one is pre-feed conveyor and second is main 

conveyor. A conveyor system is a common piece of 

mechanical arrangement that moves materials from one 

location to another. 

 DC geared motor: Geared DC motor plays very 

important role that it helps to push box. The clockwise 

and anticlockwise direction of diverter is carried out by 

this motor. The shaft of this motor is extended by a metal 

strip which willpush the objects. 

 Object Guider: Guider is a mechanical assembly that will 

prevent the misalignment of boxes. Guider will force 

boxes to be at the centre of conveyor. The box sensed by 

start sensor has to pass through the diverter. 

Misalignment of the boxes will cause boxes fall out of 

conveyor or problem can occur while pushing them. The 

continuous flow of boxes can be easily arranged using 

guider. 

 Programmable Logic Controller: A programmable logic 

controller (PLC) is essentially a user friendly micro-

processor based microcomputer, consisting of hardware 

and software, designed to control the operation of 

Industrial equipment and processes. An important 

advantage of the PLC is that it can be easily programmed 

and reprogrammed. Some leading PLC manufacturers 

are ABB, Allen Bradley, Honeywell, Siemens, GE 

Fanuc, Mitsubishi, Modicon, Omron etc. To program 

PLC we are using CODESYS (Controller Development 

System) which is a development environment for 

programming controller applications according to the 

international industrial standard IEC 61131-3[5]. 

CODESYS licenses are free of charge and can be 

installed legally without copy protection on further 

workstations. We are available with the 250 different 

microcontroller and microprocessor from 50 

semiconductor vendors in the market still we are using 

PLC because of following advantages. 

 Small physical size 

 Less maintenance 

 Online programming possible 

 Extension of I/O ports is possible 

 High speed of operation 

 Compatible with computer communication 

 LPC device 

 Cost effective for controlling complex systems 

IV. PERFORMANCE ANALYSIS 

Performance analysis includes the performance of the device 

with various inputs and by using different topologies 

applying to the device. Mitsubishi 1000 Nexgenie PLC 

require CoDeSys software for coding purpose. The PLC and 

computer is connected by a RS232 cable. The programming 

of the PLC can be perform in 3 different languages. Out of 

which ladder diagram is preferable as it provides easy 

electrical circuit representation and after development of the 

ladder logic it can be converted to secured code such as 

STL[5]. 

A. Interfacing Used In Project 

In our project we have made use of various components such 

as PLC, VFD, DC geared motor, AC 3ɸ induction motor, 

sensors, etc. along with various power supplies like single 

phase AC, three phase AC, 5V and 24V DC. Each of these 

component required their own regulated power supply for 

proper functioning which can only be achieved using proper 

interfacing or simply we can use readymade 230 VAC input 

to 5 VDC output with 2A.Following are the interfacing used 

in our project: - 

1) AC mains to PLC: 

PLC works on 24 V DC, which can be obtained from 

regulated power supply. The input to regulated power 

supply is 230V AC and as an output it provides 24V DC. 

2) DC geared motor to PLC: 

DC geared motor used in project works on 5V DC having 

RPM 60. As the output of PLC is 24V and Output of regulated 

power supply is also 24V which is not applicable for running 

DC motor. Here we have used a circuit shown below. 

 
Fig. 6: 24VDC to 5VDC Voltage Regulator 

In this circuit, 7812 and 7805 regulator IC are used. 

The available DC voltage is 24V as output of regulated power 

supply but required voltage to run the DC motor properly is 

5V. IC 7805 can provide 5V DC output but its input voltage 

is 12-18 VDC. So to get output in the range of 12-18 V, we 

have used IC 7812 whose input range is 18-35 VDC and 

output is 12 VDC. Output of IC 7812 is provided to IC 7805, 

to get approximate 5 VDC. 

 VFD to PLC: -VFD used in this project works on 3ɸ 

power supply, output of VFD is also 3ɸ but the output 

signal frequency is 22Hz. VFD is specially used to 

control input frequency and speed of AC induction 

motor. It is directly signaled through PLC using relay 

module. 
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V. CONCLUSION 

this project report, we have attempted to make a setup that 

will diminish human exertion and prevailing to a degree by 

utilizing the ease computerization framework (LAC) to stay 

away from hazard, enhance precision, increment speed of 

generation and decrease the process duration. Restrictions 

will be there due to the down to earth troubles in 

programming of the undertaking according the availability of 

the materials and segments. This setup can be additionally 

enhanced to an arranging framework that sorts the things in 

view of the other physical thought. This can be accomplished 

utilizing the different sensors. In industry it can be utilized for 

arranging of different articles, apparatuses, with high level of 

precision and quality with a mechanization. 
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