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Abstract— The paper presents a robotic arm with a smart 

approach to implement sorting of objects on the basis of 
colors of object. Here, we have design a robotic arm which 

separated small objects after which it picks and places them 

in particular different boxes. The detection of color is done 

by color sensors TCS3200 which uses light intensity to 

frequency conversion method. In our system the TCS3200 

(color sensor) is interfaced with the Arduino UNO board. 

The robotic arm is controlled by a microcontroller based 

system which further controls DC servo motors in the 

system. This is a low cost system with simplest concepts to 

implement sorting of object effectively saving manual time 

and work. 
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I. INTRODUCTION 

In this project we present a new project called an object 

sorting robot by recognizing the different colours of the 

object, this robot is helpful in collecting the coloured object 

using TCS 3200 colour sensor . Many manufacturing 

industrial workings areas are dangerous for persons to do his 
job therefore using of this robot are to reduce the risky 

work, time consumption and labor limitation. 

It is built by using the simple electronics devices 

like microcontroller for processing, DC motors for actions 

and color sensor for recognizing different coloured objects. 

In the era of robotics and automation, all the 

industries are becoming automated for faster development 

and growth. A robot is an electro-mechanical machine 

which reduces human efforts and increases efficiency. It is a 

real time machine which completes its given tasks in given 

time, with the help of computer programming. 

Mainly the colour sorters are used in agricultural 
machineries like rice sorter, beans sorter, peanut sorter etc. 

Colour sorters are used in other industrial applications also 

like quartz sand sorter, plastic granule separation of 

coloured nuts and bolts etc. It reduces the human effort, 

labour and cost. It increases the efficiency since the 

mechanised sorting is much faster the manual sorting. An 

ARM based microcontroller Atmega 328P, which is a 32 bit 

microcontroller with RISC architecture is programmed to 

control the robotic arm. The TCS3200 light intensity-to- 

frequency converter senses the colour of object and produce 

a square wave with varying frequency depends on the colour 
of the object to be picked up. For construction of robotic 

arm four DC server motors can be used. The Robotic arm is 

constructed using wooden plates. Four types of brackets are 

designed for this purpose, two types for holding the servos 

and two types for length extension and interconnections. 

The object picking gripper which is controlled by a servo is 

attached and the tip of the arm. 

II. LITERATURE SURVEY 

To reduce human efforts on mechanical maneuvering 

different types of robotic arms are being developed. These 

arms are too costly and complex due to the complexity and 

the fabrication process. Robotic arms are designed to handle 

repeated jobs in manufacturing industry. In design of the 

robotic are different parameters are to be taken care. For 

design of mechanical structure with enough strength, 

optimum weight, load bearing capacity, speed of movement 

and kinematics all are important parameters. In the design 
for electronic the specification of the motors, drives, 

sensors, control elements are to be considered. 

The paper prescribed in ref. [4] deals with the 

designing and implementation of Synchronized Robotic 

Arm, which is used to perform all the basic activities like 

picking up objects and placing them. The robot interact with 

it’s by means of arm and gripping device but there is no 

sensors. 

The KUKA you Botis released their new 5- DOF 

arm with 2 finger gripper for educational and robotics 

research [8]. Camera is available as an accessory and the 
processing software has to be developed. There is no simple 

sensor which is attached to it. The advantage with youBot is 

it operates on open source platform. 

A. Ramakrishna et.al. In ref [6] proposed a system 

to design and implement a robotic arm based on haptic 

technology. The technology is having a serious problem in 

feedback and can be improved by using optical sensors at 

the arm. 

III. PROPOSED SYSTEM 

A. Problem Formulation 

We had a robotic arm and the idea for sorting coloured 

different objects using a colour and optical sensors and the 

arm .Also we had the idea of interfacing a wireless camera 

for monitoring the images. As the robotic arm is mounted on 

a base which has wheels which helps the robot move from 

one place to other. The motors which drive the robot and the 

arm are controlled with a RS232 interface. Also the colour 
sensor used earlier, was sensing red colour even if some 

other colour object was present. The only idea was to find a 

controller and a sorting programming language which was 

simple, efficient and familiar as the entire control 

mechanism has to be user friendly. 

The different mechanisms can be used for detection 

of the coloured object. For the trial run of the project the 

colour based detection has been selected. Since the optical 

sensors are used without much processing of the input data 

the sensing is done at a faster rate. The main operation of the 

microcontroller is limited to servo motor control and the 

overall response is expected to be better. The L293D driver 
ICs are used to drive the DC servo motors. The drivers are 
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fast enough to deliver the pulses at required speed to the 

motors. 

B. Working 

The colour sensor detect the colour of the object and it sends 

the data to a microcontroller which controls the motion of 

arm according to the colours of the objects. The motion of 

the servo motors are controlled in a manner so that each 

object dropped into respective boxes. 

The sorting criterion of the system is colour and so 
a photodiode is used as a colour sensor. The sensor color 

detection is based on the RGB color model which includes a 

wide range of colors. The microcontroller is an integral part 

which controls the rest of the blocks of the unit. 

The output of the photo sensor is given as input to 

the microcontroller which analyzes the intensities & controls 

the functions of rest of the blocks of the system. After 

sensing the color of the object, picks the object using a 

gripper. This requires controlling the gripper motor. The 

controller now moves the arm to the dropping location 

where the gripper motor is again controlled to drop the 
object. Motor driver is used to interface motors with the 

microcontroller unit since the o/p voltage of the 

microcontroller unit is very less than that required for 

driving the motors. The whole system operates on 4 

servomotors. 

C. Flow Chart of the System 

 
Fig. 1: Flow Chart of the System 

D. Block Diagram 

 
Fig. 2: Block Diagram 

E. Pick & Place Control 

Pick and place control operation is operated with the help of 

4DC servo motor. The PWM pulses are taken from servo 

motor for varying and maintaining the position. The 

mechanical part consists of wooden gripper. The colour of 

the object is sensed by the colour sensor, picks the object 

using a gripper. The controlling of gripper motor through 

the microcontroller. The controller now moves the arm to 

the dropping location where the gripper motor is again 
controlled to drop the object to according to their colour 

boxes. 

IV. HARDWARE & SOFTWARE DESCRIPTIONS 

A. Arduino 

Arduino is open source platform based on Atmel’s and 

atmega168 microcontroller. It is used for building electronic 
products. It consist of hardware as well as software which is 

nothing but IDE, with the help it we can write and upload 

the programme from computer to physical board. Arduino 

has14 digital input as well as output pins in which 6 for 

PWM o/p and 6 analog inputs. 

 
Fig. 3: 

It has USB connection for power jack, ICSP header 

and crystal oscillator. Arduino requires external voltage 
source about 7- 12v.it has flash memory, EPROM to store 

the programme in memory. The digital read pin will read the 

digital value of the given pin similarly Digital write pin will 

write the digital value of the given pin. 

Pinmode will set the pin to I/O mode. Analog read 

and write pin reads and writes the value of pin respect. pin 

similarly Digital write pin will write the digital value of the 

given pin. Pin mode will set the pin to I/O mode. Analog 

read and write pin reads and writes the value of pinrespect 

B. Arduino Software 

Arduino is integrated development environment which will 

write as well as upload the programme on board. It operates 

on windows, Mac OS X and Linux operating system. The 

Arduino programme is written in Java language. The 

software used to write programme consists of libraries and 

instruction set. It consists of code editor window, compiler, 

and error detection mechanism. The Arduino compiler will 
code upload on the board with single click. 
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C. Colour Sensor 

 
Fig. 4: 

The TCS3200 is a color sensor which has an array of 

photodiodes. 

To detect color, the photodiodes are arranged in 

groups of four with red, green, or blue filters on three of the 
photodiodes and no filter on the fourth. This allows the 

sensor to measure the amount of red, green, blue, and white 

light that hits the sensor. 

This module incorporates four white LEDs to 

illuminate an object of which you wish to measure the color 

of. The white light from these LEDs hits your test object and 

reflects back to the module's sensor, which then measures 

the amount of red, green, blue, and white light that was 

reflected. 

D. Servo Motor 

 
Fig. 5: 

Tiny and light weight with high output power. Servo can 

rotate approximately 180 degrees (90 in each direction), and 

works just like the standard kinds but smaller. 
You can use any servo code, hardware or library to 

control these servos. Good for beginners who want to make 

stuff move without building a motor controller with 

feedback & gear box, especially since it will fit in small 

places. It comes with a 3 horns (arms) and hardware. 

1) Specifications 

 Weight: 9g 

 Dimension: 22.2 x 11.8 x 31 mmapprox. 

 Stall torque: 1.8kgf•cm 

 Operating speed: 0.1 s/60degree 

 Operating voltage: 4.8 V(~5V) 

 Dead band width: 10 μs 

 Temperature range: 0 oC – 55 oC 

V. ROBOTIC ARM STRUCTURE 

The robotic arm is controlled using servo motors whose 

degree of rotation is controlled by the on timer of the pulse 

rail appearing at its control input. According to the structure 

by the robotic arm various degree of rotation for the servo 

motor are assigned to carry out the operations. 

The TCS3200 is a colour sensor which has an array 

of photodiodes. For detection of colour, the photodiodes are 

arranged in groups of four with red, green, or blue filters on 

three of the photodiodes and no filter on the fourth. This 

sensor allows to measure the amount of red, green, blue, and 
white light that hits the sensor. This module incorporates 

four white LEDs to illuminate an object of which you wish 

to measure the colour of different object. The white light 

from these LEDs hits your test object and reflects back to 

the module's sensor, which then measures the amount of red, 

green, blue, and white light that was reflected. The robotic 

arm. One to control the rotational motion of the base, one to 

control the arm of the robot is realized using wooden 

brackets. 

 
Fig. 6: 

Four types of brackets are designed for this 

propose. Two types of the brackets are for holding the servo 

motors and two types for the extensions and 

interconnections of the robotic arm. Four motors are used in 
the angle at the elbow, one to control the wrist movement 

and last one to control the gripper that is to hold and drop 

the ball. The initial position of the robotic arm when power 

is applied and the robot is ready for operation. 

VI. APPLICATIONS 

The system has a number of applications in various fields, as 

it provides color sorting of objects. This project is successful 

if it separates different objects according to their color. It is 
a sensor based system which sorts an object according to its 

color and then performs the pick and place functions for the 

object. An application to the system is also object detection 

and color recognition, which are the two main steps in the 

sensing part. For human beings it is a tiresome task to sort 

the object with efficiency and high quality, which leads in 

lack of accuracy in the job. The system has an important 

application in the agriculture field. Here the different types 
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of fruits can be sorted and segregated and then pick and 

place function can be performed to place them in their 

respective places. Products like grains, apples, lemons, 
oranges, almonds, bananas, grapes, and different kind of 

fruits are sorted efficiently. Also in industries sorting of 

various objects and tools is an important application. 

VII. CONCLUSIONS 

The paper presents the design and development of a pick 

and place robotic arm with the application of color sorting 

of spherical objects using advanced sensors. The different 

colors are identified by the advanced color sensor TCS3200. 
The colour sensor IC TCS3200show almost stable response 

in various sunlight conditions. In the final run of the project 

red, yellow and green balls were successfully sorted. After 

the color is identified the objects are picked and dropped by 

the gripper in the respective position in an efficient manner. 

Finally, this is a low cost system with simplest concepts 

which saves manual time and work. 

The system responses are a little bit slower than 

expected. It can be improved by using a more advanced 

colour sensor and microcontroller. 
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