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ABSTRACT 

Arranging are essential assignments in mechanical apply autonomy which can be testing 

relying upon the object. The shape can be one of the criteria. The image processing technique 

is used to find the detection of shape. It points fit as a fiddle of the item and sort it in like 

manner. In this paper, we manage the computerized material taking care of framework by 

which the framework synchronizes the development of the mechanical arm to pick and place 

the item. The arranged pick and spot activity were simply founded on the MATLAB 

programming of the automated framework. The disposal of human mistakes and exactness of 

work is accomplished. The venture includes a camera which procedures the shape and size of 

the object and transmits the sign to the Arduino board which thus transmits the sign to the 

engine and it performs as indicated by the shape and size of the article utilizing picture 

handling the robot and consequently sorts the object and spots it to the precise area as it 

determined. The algorithms will be experimented on 5 DOF of pick and place robot and 

results will be analyzed and evaluated to calculate the workspace of robot. 

Keywords: Sorting system, Image processing, Robot grasping, MATLAB 

INTRODUCTION 

The image processing is a technique for 

changing over a picture into a computerized 

structure. Shape-based arranging is 

extensively used as a piece of various 

undertakings for arranging purposes to 

ensure the idea of the inquiry is up to the 
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check for example sustenance getting ready 

organizations, Automotive endeavors, 

Agriculture adventures, pharmaceutical 

endeavors, such of arranging lessens the 

human effort, work cost and moreover time 

of activity [1-5]. The field of mechanical 

independence is creating with a faster rate 

of late and many moved advances are 

preparing their specific types of progress 

[6-9]. Robots on account of its 

straightforwardness of activity used as a 

piece of the family unit, present-day and 

military purposes in like manner the 

horizons of this field are growing bit by bit 

[10-16]. The difficult thing is how to 

improve the current arranging framework 

which comprises four errands as 

recognizable proof, handling, choice and 

arranging with another picture preparing 

highlight [17-26]. In this new undertaking 

named item arranging robot utilizing 

picture handling, the robot is accustomed to 

picking the article and spot protests in 

required spots concerning its shading [27-

37]. This undertaking incorporates two 

primary significant assignments, which are 

following item, and route. The framework 

includes picture handling and transmit the 

sign (size and state of the article) to the 

ARM [3] [38-46]. The robot arm used as a 

piece of this endeavor work is to sort the 

items continuing ahead depending on its 

shape Properties into the foreordained 

classifications. This automated arm is 

constrained by the controller used for 

example Arduino which is a 14 stick 

Arduino board [48-54]. This controller is 

altered to move the dc and servo motors 

used as a piece of the robot arm.  

The gripper is used to hold an inquiry that 

is fitted at the tip of the robot arm. The 

programming headway is the basic task in 

the proposed expand improvement [55-61]. 

The item is coded in MATLAB to check 

the condition of the challenge used for 

arranging reason. The work in the paper is 

considered to sort questions, for instance, 

apple depending upon its qualities, shape. 

Thusly by using an automated structure the 

time required for the arranging procedure is 

diminished to an extensive degree, so the 

proposed system is precise and generous. 

For the careful yield and exactness of 

present-day process robots with complex 

sensors are utilized. In the front line, the 

time utilization of pictures taking care of 

various mechanical procedures has 

exhibited its inescapability and quality [62-

64]. This paper presents a shape-based 

inquiry arranging system that uses the 

machine vision and the tasks in picture-

taking care of [65-74]. The proposed work 

is to make littler, straight forward and 

accurate articles arranging machine using 

steady shape picture getting ready 

procedure to reliably evaluate and assess 
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the shape disfigurement using camera-

based machine vision.  

After the evaluation of significant worth, 

the dissent is arranged into predefined 

quality social occasions with the help of 

pick and spot robot arm. If the explored 

inquiry fails to take after quality standards, 

it is rejected out by the system. The 

proposed system will have extensive 

locales of uses in numerous fields where 

reliably evaluation of the quality is 

required. Dissent shape recognizing and 

arranging is a fundamental task in various 

packaging undertakings at the last pressing 

unit. The various undertakings are made to 

arrangement complex structures to fulfil 

question shape acknowledgment and 

arranging instrument utilizing diverse shape 

sensors, picture planning programming 

takes after MATLAB and essential 

mechanical social gathering to sort question 

has been delivered in the state of either 

transport line or automated arm using ARM 

processor, Arduino, and Microcontroller. 

Shape is the most generally perceived 

segment to perceive objects, arranging, 

seeing and following. All around the robot 

is mounted with a camera or the camera is 

mounted in the workspace to distinguish 

the article. This development can be used 

as a piece of material managing in the 

coordination and packaging industry where 

the articles going through a vehicle line can 

be disconnected using a shape 

distinguishing robot. A structure proposed 

in separates the articles from a set by their 

shape. It generally tackles the articles 

which proceed onward a vehicle line. 

Figure 1 shows the structure of visual line 

tracking system. 

 

 

 

 

Figure 1: The structure of visual line tracking system 
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METHODOLOGY 

The main objective of this work for this 

technique are Isolate faulty and right 

protests, Motorization to the procedure 

utilizing the automated arm, Investigate the 

properties of the object, Structure the 

simple and improved calculations, Display 

the tally of the objects on both LCD and 

smartphone. 

The mechanical arm utilized in this task 

work is utilized to sort the item proceeding 

onward moving circle. Contingent on 

shortcomings identified into foreordained 

classes. This Robot arm is constrained by 

the microcontroller utilized for example 

PIC16F877, which is a 40-stick 

microcontroller. This microcontroller 

program the stepper engines utilized in the 

mechanical arm. The magnet is utilized to 

hold objects which are fitted at the tip of 

the automated arm. The product devilment 

is an indispensable errand in the proposed 

venture advancement. The product is 

completely coded in MATLAB to check 

the shortcoming present in the article and 

separate them from the right ones. 

Subsequently, by utilizing a completely 

mechanized framework, the time required 

for the arranging procedure is diminished to 

an extraordinary extent.so the proposed 

framework is quick, exact, affordable, 

powerful and cost-productive. 

The automated arm is utilized for arranging 

the articles. The robot sorts as indicated by 

the shape and size of the item. The writing 

computer programs is given to the Arduino 

which works the DC engine as indicated by 

it. The camera is utilized to identify the 

shape and size of the item and give the 

subtleties to the framework for picture 

preparing. All through the improvement of 

optical sorters, fields of utilization a little 

bit at a time created in which the capacity 

to shape-sort things is fundamental. The 

articulation "shape arranging" implies the 

recognizable proof of thing blemishes 

either on the reason of shape alone or the 

blend of shape and size. The trading of 

shape arranging to dry items brought new 

troubles, which required further moves up 

to the advancement. For example, dry 

things will in general be arranged at almost 

progressively significant throughputs per 

width of machine, realizing all the 

additionally clustering of the thing stream. 

One of the essential improvements alive 

and well affirmation was the extension of 

an image taking care of framework known 

as "question parcel." It engages arranging 

by condition of individual things despite 

when a portion of these touch other thing 

pieces. There are two concentrations to 

check alive and well arranging on an 

optical sorter. The first is the supported 

idea of the thing stream. The flood of the 

thing past the cameras of the sorter must be 
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as uniform as could sensibly be normal, 

ideally with each thing confined from the 

rest. Basically, nevertheless, a few things 

will constantly be contacting another thing. 

In the event that the thing things are around 

round alive and well, the strategy for 

inquiry parcel can be used to separate 

contacting things. Figure 2 shows the 

vegetables for sorting. 

 

 

 

 

      
 
 
 
 

 
Figure 2: Vegetable for Sorting (a) Capsicum (b) Tomato (c) Brinjal 
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The basic subject of this endeavor is 

question understood by the arm are 

identified, picked and arranged depending 

upon their shape and size. For this, the 

camera is used as an information sensor, 

the camera is an overhead camera which 

will be mounted base, and will be related 

with Arduino by sequential ports. The 

camera will take a snap and it will urge to 

controller for concealing dealing with. In 

PC MATLAB is used for taking care of on 

shape, dependent upon this banner will be 

given to Arduino. The Arduino in this 

manner will control the DC motors by 

PWM signals. These DC motors will 

control the advancement of mechanical 

arm, by controlling their daring 

improvement. Along these lines, the 

mechanical arm will be totally constrained 

by DC motors. The gripper of the 

mechanical arm will pick the inquiry put it 

depending upon its size. This is a full 

customized set up no manual help is 

required. The programming used here is 

with the help of the Arduino unit. The 

Arduino is an incredible stage for 

mechanical independence applications. It is 

the item and gear also, using both the above 

structure is made. Thusly, the continuous, 

steady challenge arranging should be 

conceivable. The name MATLAB stays for 

Matrix Laboratory. MATLAB was formed 

at first to give straight forward access to 

network programming made by the 

LINPACK (direct structure group) and 

EISPACK (Eigen system pack) adventures. 

MATLAB is a tip top tongue for particular 

enlisting. The square outline of shape 

arranging robot utilizing picture handling is 

appeared. Figure 3 shows the actual 

representation of the robot arm used for this 

work. 

      

Figure 3: Actual representation of the Robot Arm 

RELATED WORK  

Article shape detecting and arranging is a 

significant undertaking in different 

bundling ventures at the last pressing unit. 

The numerous endeavors are made to 

configuration complex frameworks to 

satisfy item shape acknowledgment and 

arranging system utilizing different shape 

sensors, picture handling programming 

resembles MATLAB and fundamental 

mechanical gathering to sort article has 

been created as either transport line or 

automated arm utilizing ARM processor, 

Arduino and Microcontroller. shape is the 

most generally perceived component to 

perceive objects, arranging, seeing and 

following. All things considered, the robot 
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is mounted with a camera or the camera is 

mounted in the workspace to recognize the 

dissent. This advancement can be used as a 

piece of material managing incoordination 

and packaging industry where the articles 

going through a vehicle line can be 

detached using a shape recognizing robot. 

A framework proposed in isolates the 

articles from a set by their shape. It for the 

most part takes a shot at the items which 

proceed onward a transport line. The 

proposed technique for order depends on 

the state of the article. These framework 

classifications chunks of three unique 

shapes. The location of the specific shape is 

finished by a picture handling technique 

utilizing the MATLAB programming 

strategy. The mechanical arm is constrained 

by an Arduino based framework that 

controls DC servo engines. As the 

framework is working with an open circle, 

the framework reactions are a tad slower 

than anticipated.            

A mechatronics shape arranging framework 

exhibited dependent on the use of picture 

preparing. It focuses on masterminding the 

things by shape, measure which are 

proceeding the vehicle by picking and 

placing the articles in its pre-modified put. 

Thusly taking out the dull work done by 

people, achieving exactness and speed in 

the work. The "Objrec" figuring is created 

in MATLAB for playing out the activity 

dissent affirmation activity is shown in. 

The "Objrec" computation is executed to 

perceive the inquiry and send the correct 

requests to the Arduino using sequential 

correspondence for the robot to play out the 

arranging activity. Ashik Chandra Mohan 

et al . displayed an application to sort 

objects in view of its concealing using a 

computerized arm. Which PC vision is 

finished with the guide of OpenCV and the 

mechanical arm is powered by Arduino, 

microcontroller? The crate 3300MX is used 

as the gear to consolidate Open CV with a 

mechanical arm. In many packaging 

adventures, shape question counting and 

arranging is the noteworthy endeavor that 

ought to be done at a clear dispatch portion. 

Arranging of various things in such 

adventures is refined in view of appearance 

for example concealing, shape, and sizes. 

Manual arranging is the custom 

methodology supported by endeavors that 

incorporates visual audit performed by 

human chairmen. This regular methodology 

is dreary, dull, moderate and non-enduring. 

It has ended up being logically difficult to 

contract staff who are acceptably arranged 

and willing to grasp the terrible task of 

assessment.  

A practical, reliable, pervasive speed and 

definite arranging can be cultivated with 

machine vision helped arranging. The 

realized system oversees customized 
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numbering and arranging of framed articles 

moving over a vehicle line. The 

computation for shape question checking 

and arranging has been created using 

MATLAB and the transport line with 

dissent arranging get together has been 

made using Arduino equipment. In 

completed work Image planning 

philosophy identifies the articles in an 

image got logically by a webcam and after 

that recognizes shape and information out 

of it. This information is set up by picture 

taking care of for dissent shape affirmation, 

arranging and counting part. The executed 

work incorporates sensor gathering 

interfaced with Arduino that distinguishes 

the situation of dissent. Right when the 

inquiry is exactly underneath the camera, 

the sensor sends the banner to the Arduino. 

The Arduino sends the banner to the circuit 

which drives the various motors of the 

vehicle line and question arranging 

framework. In light of the shape disclosure, 

the motors go to sort the dissent. The 

proposed structure will be a demo 

adjustment, so for a broad scale creation, 

the number of mechanical arms, cameras, 

and length of the vehicle system can be 

modified. Move layout of mechanical arm 

can be additionally used to pick tremendous 

and overpowering things and sort them 

suitably. Generally, picture catch is a 

noteworthy test as there is a plausibility of 

high Uncertainty on account of the outside 

lighting conditions. Same way while social 

event objects from transport system by a 

robot arm there is assortment in the weight 

and size of an inquiry so further 

arrangement can be changed so natural 

items can be accumulated relentlessly. The 

speed and profitability of a system can be 

additionally improved by using the ARM9 

processor for a comparable reason. 

EXPERIMENTAL SETUP 

To evaluate the results of research the 

sorting system into a robot.  The 5 degree 

of freedom (DOF) pick and place robot has 

been used and it is shown in Figure 4. The 

system has been tested in laboratory and 

practice conditions.  This 5 DOF robot is 

developed with the parameters and 

characteristics shown in Table 1. 

 
Figure 4: DOF Pick and Place Robot with Conveyor   
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Table 1: Specification of the 5 DOF pick and place robot 
Sl. No Specification Value 

1 Workspace(mm) 800 

2 Degree of Freedom 5 

3 Max load (kg) 1 kg 

4 Power 400 W 

 

Hardware and Software 

Dc Motor and Driver 

DC engines are utilized to 

physically drive the robot according to the 

prerequisite given by MATLAB 

programming. The dc engine takes a shot at 

12v.To drive a dc engine, we need a dc 

engine driver IC known as L293D. This dc 

engine driver is equipped for driving 2 dc 

engines one after another. To shield the dc 

engine from a back EMF produced by dc 

engine when it altering the course of a turn, 

dc engine driver has an inner assurance 

suit. So, it gives the back EMF security by 

associating 4 diodes setups over every dc 

engine. 

Camera: 

Web camera E-20 MP is utilized to 

catch pictures of shaded items. These 

pictures are utilized by MATLAB for 

location of shading and as indicated by the 

premise of that shading, objects are getting 

arranged. It has 20 MP goals, phenomenal 

quality, and it gives clear, sharp, still, 

picture and it has a movable focal point. 

LCD and ARM 7(LPC 2138) are also used 

MATLAB 

Here the robot framework portrays 

a visual sensor framework utilized in the 

field of mechanical technology for ID and 

following of articles. So, the program 

intended to recognize and catch an item 

through a PC based camera utilizing 

MATLAB programming. This portrays the 

picture catching preparing system, trailed 

by a prologue to the real automated 

application to follow the article utilizing the 

sequential COM port on the PC. The entire 

arrangement of causing a robot to pursue an 

item will be partitioned into four squares: 

picture obtaining, preparing picture, basic 

leadership, movement control. Picture 

securing can be accomplished with a PC 

based camera or computerized camcorder. 

This gadget will catch the picture and send 

it to the processor for the future handling in 

the PC. Picture preparing includes change 

of RGB hued picture into grayscale 

pictures, setting edge levels and setting of 

slices off qualities to expel clamor from the 

two-fold picture. Basic leadership is 

finished with the assistance of the product 

program. Movement control through either 

programming or steady checking by the 

administrator.  

FLOW OF WORK 
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a) Introduce Microcontroller, camera, 

engines.  

b) The camera constantly identifying 

the item based on shape. The 

Figure 5 shows results after shape 

separation and the threshold. 

 

 

Figure 5: Results after shape separation and the threshold  

 

c) In the event that an article is 

distinguished, at that point, the 

picture is caught and picture 

handling is performed in MATLAB.  

d) It gives data about its shape and 

good ways from the robot arm. The 

Figure 6 shows Sorting of the 

vegetable based on shape. 

e) As indicated by this data position of 

the robot arm is balanced.  

f) Synchronization with conveyor 

speed: 

 

         
 

   
Figure 6: Sorting of the vegetable based on shape 

 

 The density of objects on conveyors is 

different in times in automatic sorting 

system. Therefore, the belt must move 

quickly with low density and slowly with 
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high density to improve productivity while 

ensuring you do not miss any object. the 

location of the object used to calculate the 

speed of the conveyor. Assuming the 

maximum speed of the conveyor is Vmax. 

(Ymin, Ymax) is the optimal picking area 

of the robot (based on workspace of the 

robot). The position of the object that the 

robot will pick up (x, y) when the robot 

starts moving, Vt is the velocity of the 

conveyor belt at this time. To minimize the 

impact outside on the speed of the 

conveyor belt, we use the sine rule form 

processing speed. The maximum 

acceleration of the conveyor is a 'max, 

velocity of the conveyor will change from 

Vj to Vz (VI > V2). In this process, the 

acceleration of the conveyor is In that (xn' 

Yn) is the location of the object at the time 

of the robot starts to move to it, v is the 

velocity of the conveyor belt.  

g) This robot arm holds that item 

and spots it at a specific position.  

h) On the off chance that there is 

another shape object, at that point 

go to step number 5, generally, stop. 

RESULT AND CONCLUSION 

In this paper we have purposed a method to 

sort vegetables by using robot grasping 

technique, which uses machine vision 

through camera to classify the vegetables.  

This technique is very flexible in many 

cases of different sorting process.  The 

intelligent of the robot to identify different 

density of the objects to pick makes the 

process more efficient.  ARM processor 

makes the robot to do tasks, thing, etc. 

within few milliseconds.  Software also 

well optimized to use hardware efficiently 

with high accurate decisions.   The 

MATLAB results are show in Figure 7, 

which shows this technique can be 

implemented in real time systems.  This 

also be used in different applications other 

than sorting of vegetables. 

 

   

Figure 7: Output of the MATLAB 
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