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ABSTRACT : In this paper is fully automated to do tasks. Apart from the Microcontroller and have used Arduino uno 

Microcontroller and servo motors, all other components. The robotic arm can color sort and for that sensors have been 

used. The main motto of this project is to design an efficient system that picks up the right color of objects and put it 

down at the right place to minimize the cost of the products, optimize productivity and decrease human mistakes. This 

paper presents an application to distinguish colored objects with a mechanical arm. This automated arm can choose 

diverse colored objects and sorts them in indicated mugs. It contacts the color sensor TCS 3200 and various motor 

modules in real time to detect the correct color object and to control the movement of the arm. This not only leads to 

cost savings but also enables businesses to handle larger volumes of items with greater speed and consistency. Overall, 

the efficient object sorting robot arm with color-based automation represents a significant advancement in automation 

technology, offering a practical solution for optimizing sorting operations in diverse industrial settings. 

 

I. INTRODUCTION 
 

Within the time of mechanical autonomy and computerization, all the businesses are getting to be robotized for speedier 

improvement and development. A robot is an electro-mechanical machine which diminishes human endeavors and 

increases efficiency. It may be a genuine time machine which completes its given assignments in given time, with the 

assistance of computer programming. The paper presents the plan and improvement of a automated arm with the 

application of color sorting of circular objects utilizing progressed sensors. Fundamentally, the mechanical arm is 

modified to choose the round protest from one put and drop appropriately into the particular-colored box. Here, the 

color sensors are utilized to sense the color of the question to be picked and dropped, and the voltage i.e. The escalated 

of the color detected is changed over into recurrence which is given as input to the microcontroller. The microcontroller 

empowers engine driver circuit which drives the engines of the mechanical arm to hold the objects and drop them 

within the indicated area concurring to the color. They diminish the challenges and threat for people and they can be 

utilized in unsafe places where people cannot go or are not secure for people. 

 

II. METHODOLOGY 
 
2.1Working: 
The sorting measure of the framework is colour and so a photodiode is utilized as a colour sensor. The sensor colour 

discovery is based on the RGB colour show which incorporates a wide run of colours. The microcontroller is an 

indispensably portion which controls the rest of the pieces of the unit. The yield of the photo sensor is given as input to 

the microcontroller which examinations the power and controls the capacities of rest of the squares of the system.After 

detecting the colour of the protest, picks the question employing a pripper. This requires controlling the gripper engine. 

1of4controller presently moves the arm to the dropping area where the gripper engine is once more controlled to drop 

the protest. Engine driver is utilized to interface engines with the microcontroller unit since the o/p voltage of the 

microcontroller unit is exceptionally less than that required for driving the engines. The full framework works on 3 

servo engines and 1 stepper engine. 

2.2Block Diagram of The System: 
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Figure2.1 Block Diagram of The System 

 
The block diagram shows the working of the robotic arm which is controlled by the Arduino microcontroller. The servo 

motors are used to rotate the arm and the color sensor will deduct the color which is seen through the camera and the 

arm will pic the ball and put it in the respective boxes. 

 

2.3 Pick And Place Control: 
   Choose and put control operation is worked with the assistance of 3 servo and I stepper engine. The PWM beats are 

taken from servo engine for changing and keeping up the position. The operation of stepper engine is to pivot the arm 

in indicated point. The mechanical portion comprises of Aluminum gripper and arm is made up of 2mm aluminium 

compressed sheet which is able offer assistance to decrease the weight of demonstrate. The colour of the protest is 

detected by sensor, picks the protest employing a gripper. This requires controlling the gripper engine. The controller 

presently moves the arm to the dropping area where the gripper engine is once more controlled to drop the question. 

 
III. HARDWARE & SOFTWARE DESCRIPTIONS 

 
3.1Arduino: 
Arduino may be a computer equipment and program company. venture, and client community that plans and fabricates 

microcontroller units for building computerized gadgets and intelligently objects that can sense and control objects 

within the physical world. The project's board plans utilize a assortment of chip and controllers.These frameworks 

donate sets of progressed and analog input/output (I/O) pins that will be interfacing to distinctive advancement sheets 

("shields") and other circuits.The sheets include serial communications interfacing. counting All inclusive Serial 

Transport (USB) on a few models, for stacking programs from individual computers. Analog perused and compose stick 

peruses and composes the esteem of stick regard. 

Figure 3.1 Arduino Microcontroller. 
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3.2Color Sensor: 
 

The color sensor used to sense the color of object is TCS34725FN.It detects the light intensity of RGB color and 

accordingly gives a digital output. It has integrated IR blocking 

filter which measures color correctly. TCS34725FN has high sensitivity and about 3.1 m 

wide dynamic range which makes it an ideal sensor for various color intensities. Four analogy to digital converters are 

present in color sensor. 

 

3.3 Servo Motor: 
Servo engines are utilized at the joints. Fundamentally, servo engines are DC engines which have exact precise 

movement control. PWM beats acts as input to the Servo Engines for shifting and keeping up the position. The stepper 

engine makes a difference in turning the arm base. The microcontroller does not give sufficient current to the DC 

engines. So these engines. are associated to the Arduino microcontroller by motor-driver IC, L293D. A engine driver is 

utilized for current improvement. 

 

3.4 Robotic Arms: 
The Mechanical arm can be a 4axis arm and highlights a gripper at the front to hold the disagree and select it.  

The arm can go cleared out and right conjointly up and down keeping the gripper parallel to the ground surface. 

 

 
Figure 3.3 Model diagram of robotic arm. 

 

 3.5 MATLAB Software: 
MATLAB can be a high-performance lingo for specialized computing. It arranging computation, visualization, and 

programming in an easy-to-use environment where issues and courses of activity are communicated in recognizable 

coherent documentation. MATLAB is an impulses framework whose fundamental information component is an cluster 

that does not require dimensioning.This licenses you to induce it distinctive specialized computing issues, especially 

those with system and vector centers of captivated, in a division of the time it would take to sort in a program in a scalar 

noninteractive tongue such as C. The MATLAB lingo: This will be frequently a high-level matrix/array lingo with 

control stream enunciations, capacities, information structures, input/output, and object-oriented programming 

highlights. It gifts both "programming interior the small" to quickly make practical and chaotic throw-away programs, 

and "programming interior the clearing" to create include up to wide and complex application programs. 

 

IV. APPLICATIONS 
 
The framework incorporates a number of applications in different areas. because it gives color sorting of objects. This 

extend is successful if it isolates distinctive objects agreeing to their color. It could be a sensor based framework which 

sorts an question agreeing to its color and after that performs the choose and place. capacities for the question. An 

application to the system is additionally question location and color acknowledgment, which are the two fundamental 

steps within the detecting portion. For human beings it could be a tedious errand to sort the objects with proficiency and 

tall quality, which leads in need of exactness within the work. The framework has an imperative application within the 
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agribusiness field. Here the diverse sorts of natural products can be sorted and isolated and after that choose and put 

work can be performed to put them in their individual places. Items like grains, apples, lemons, oranges, almonds, 

bananas, grapes, and distinctive kind of natural products are sorted effectively. Moreover in businesses sorting of 

different objects and devices is an vital application. 

 

V. ADVANTAGES 
 

 Efficiency is very high. 

 Precision is high. 

 Quality is good with low failure rate. 

 Overall cost of this Robotic arm system is low. 

 Reliable operation and maintenance. 

 Reduces Manual Work 

  
VI. RESULT 

 

Conveyer Belt: The most part of transport belt is to exchange the item in straight line. It makes beyond any doubt that 

proceed stream of items are come to to automated arm. 5v de engine utilized to control revolution of belt. A belt 

transport framework comprises of two or more 

pulley, with a closed circle of carrying medium the transport belt that turns almost them. 

Robotic Arm: Three Hub Mechanical Arm is implied for little portable robots. It'll grasp objects with the measurements 

up to 60mm with the constrain up to 250gms. Arm has reach of 23cm. 

It'll hoist the payload up to 400gms. Mechanical Arm comes completely amassed and arranged to utilize Mechanical arm 

will do Left-Right, Up-Down while keeping gripper parallel to surface, Bend motions and retaining activity. The 3 
Tomahawks of Mechanical Arm unit base tomahawks, arm tomahawks, jaw tomahawks. 

              Figure 6.1 Robotic Arm. 
 

VII. CONCLUSION 
 
In this paper, the picture process rule for an object color, from detection, and sorting has been enforced with a success. 

The system works effectively and separates different objects with help of sensors. The sensing element handling systems 

that drive the choice and place golem to select up the article and place it into its selected place work is meant. Their area 

unit two main steps in sensing part first is object detection and second is recognition. The developed robotic arm 

created promising results and so it will help when commercialized. The system results are economical observation and 

management of commercial automation i.e. observation and dominant of the transporter. Thus handling of the fabric 

doesn't need initial effort additionally as reduction is achieved in time as compared to the ancient system. The system 

performance includes handling station tasks, specifically choose and place mechanism with facilitate of sensing 

element.so a value-effective Mechatronics system is designed and implemented successfully. After the color is 

recognized the objects are picked and dropped by the gripper within the individual position in an efficient manner. At 
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last, this can be a moo taken a toll framework with least complex concepts which spares manual time and work. 
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