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FEED BACK ANALYSIS

How satisfied were you with the session content:
Total number of Students : 84
TECHNICAL PRESENTATION OF THE SPEAKER (1(Lowest)-5(Highest)):

Number Of Students Rating 5 : 45
Number Of Students Rating 4 : 28
Number Of Students Rating 3 : 7

Number Of Students Rating 2.5: 4

CONTENT OF THE TOPIC COVERED (1(Lowest)-5(Highest)):
Number Of Students Rating 5 : 52
Number Of Students Rating 4 : 29
Number Of Students Rating 3 : 3

Overall rating: Very Good

Overall Feedback :GOOD




Content Delivered in the Event:

Introduction:

Imagine a machine capable of
precise movements, tireless
operation, and the ability to

handle tasks ranging from delicate
surgeryto heavy manufacturing.
This is the world of robotic arms,
and they are rapidly transforming
mdustries and our lives.

Working Principle:

» A robotic arm follows programmed mstructions

or Al-based control systems to perform tasks.

The control system interprets mputs from sensors
and sends signals to actators, which move the
joints accordingly. Advanced robotic arms use
machine learning and computer vision for

adaptive movement.

\ —

Working Principled robotic arm
follows programmed instructions or
Albased control systems to perform
tazks. The control system interprets
mputs from sensors and sends z:gnals

to actuators, which move the joints
accordingly. Advanced robotic arms
use machine learning and computer

vision for adaptive movement.

R obotic X rms

Applications and

Advancements...




Components of Robotic Arm:

» Base;The foundation of the robotic arm, which » End Effector (Gripper/Tool):The "hand®
holds 1t 5iable,Can be fixed or mobile (e.g., ona of the robotic arm, which performs
moving platform). tasks.Canbe a gripper, suction cup,

» Joints;Allow, movement and flexibility Txbes; welding torch, or robotic hand.
Rotational, prismatic (linear movement), > 2ensemsProvide feedback on position,
spherical. force, and gbstacles Examples; Proximity

: s i sensors, force sensors, vision cameras.

» Links;The rigid segments that connect joints.

Controller & Sofiware;The brain of the

» Actuators;Motors that drive the arm's robotic arm, controlling moyement I ses

motion. Types: Electric (servo, stepper motors), programming languages like Python,

Hydraulic, Pneumatic. C++, and ROS (Robot Operating
System).

CONTROLLER

y  Rotation

L 3

Up and down

Forward
and backward

Swivel

Revolve Q




RKey Characteristics:

O Programmahility- Robotic arms are controlled by computer programs, allowing for automated and also repeatable tasks.

O Degrees of Freedom:-The number of independent movements a robotic arm can make. More degrees of freedom
generally mean greater flexibility.

OPreasion- Robotic arms can perform tasks with a high degree of accuracy and repeatability.

OPayload Capacity- The amount of weight a robotic arm can lift or manipulate.

O End Effector- The tool attached to the end of the arm, customized for specific tasks (e.g., gnppers, welders, spray guns).

Overview of Applications:

** From manufacturing and healthcare to exploration and rescarch, robotic arms are finding

applications 1n a vast range of ficlds.

* Robotic arms, with their versatile applications, are transforming industrics by automating tasks like
material handling, welding, assembly, m'rc, ncrcasing cfficiency and reducing human

** Robotic arms arc helping in warghouscs to scam

belts, transport fragile productsis out4d mage

accuracy. . ‘

Examples of robotic arms assembling
products:

Welding: Show robotic welding in automotive or other industries.
Painting: Show robotic arms painting cars or other objects.

Material Handling: Show robotic arms moving materials in a warchouse. ’

.
Packaming: Show robotic arms packaging products. Disquss the benefits of using robotic arms m

manufacturing (c.g., increased cfficiency, precision, safety).




Types of robotic arms:

Spherical robotic arm
SCARA robotic arm
Articulated robotc armm
Cartesian robotic aron
Cylindrical robotic arm
Collaboratve robotic arm

Parallel ro iC miO

Function
Rectangular arms are sometimes called "Cartesian’ because the arm s axes
canbe described by using the X, Y, and Z coordinate system. Tt is claimed
that the cartesian design will produce the most accurate movements.

Prnciple Kinernatic Structany W,

i

Acvlindnical 1ro also has three degrees of freedom, but it moves lineasrdy
onlyalong the Y and Z axes. Its third degree of freedom iz the rotation at
itsbase around the two axes. The work envelope is in the shape of 2
cylinder.

The sperical arm, also known as polar coordinate robot arm, has one
Osliding motion and two rotational, around the vertical post and aroumd a
shoulder joint. The spherical arm's work envelope is 2 partial sphere
which has various length radii.

The SCARA ( Selection Compliznes Assembly Robot Arm) is also known
asa horizontal articulated arm robot. Some SCARA robots rotate about
all three anes, and some have sliding motion along one amis in
combination with rotation about another.

The last and most used design is the jointedarm , also known as an
articulated robot arm. All joints in the arm can rotate, creating six degrees
of freedom The other three are pitch, yamw, and roll. Pitch iz when you

move your wrist up and down.
™ B

DD @

Articulated Robot

Spherical robot / Polar robot:

Used for handling

machine tools, spot

welc}ing, die gasting, ; SPERITCAL
fettling machines, gas ROTATION

welding and arc welding.
It1s azobot whose axes
form a polar coordinate
system.




SCARA Rob OT(Selective Compliance Assembly Robot Arm ):

* SCARA robots have a distinctive design with tivo
parallel  arms connected by joints, allowming
movement in a single plane (typically the horizontal

planc).

* They also have a yerti s forup-and-down
motion. .

* This configuration gives them “selective
compliance” - they are compliant (flexible) in the X-

Y planc but rigid in the Z-axis.

Articulated Robots:

* Description: The most common type, resembling
a human arm with multiple joints (typically +-6
degrees of freedom).

* Advantages: Highly flexible and versatile, capable
of complex movements and reaching into tight

spaces.

* Applications: Welding, painting, assembly, Bese
Servo

material handling. —CERTIEIN ATED SHROTE ARG

Cylindrical Robots:

* Description: Have one rotary axis and two
linear axes, creating a cylindrical workspace.

* Advantages: Relatively simple desien, sustable
for specific tasks.

. .-\,ppli&:ions: Pick and place, material

handling, weldins.

LINDRICAL ROBOTIC ARM




Cartesian Robots(Gantry Robots)

* Description: Move along three lincar axes (X, Y,
Z). Often'large and used for heavy lifing.

* Advantages: Simple to program, high accuracy,
large workspace.

* Applications: Material handling, packagmg,

palletizing, CNC machining.

Collaborative Robots (Cobots):

* Description: Designed to work collaboratively with
humans in a shared workspace. Focus on safety and

casc of use.

* Advantages: Safe for human interaction, casyto
program, adaptablec to various tasks.
* Applications: Assembly, matesial handling,

inspcction, rescarch.

Parallel Robots(Deita Robots):

* Description: Use multiple linked parallel

arms to support a single end effector.

* Advantages: High spced and acccleration,
precise movements.

* Applications: High-speed pick and place,

packaging, sorting.




Robotic arms can work
ntinuously and perform tasks faster than humans in many

vean handle harardous or repetitive

at and precise movements, leading to higher quality
products.

Auntomaton of Complex Tasks rcan be programmed to
perform intricate and challenging operations.

perform various
satile and adaptabls

Enhanced Dexteritvy and Precision:

» Soft Robotics: The development of softrobotic arms made from flexible
materials will enable them to handle delicate objects and perform intricate
tasks with greater precision. This will open up new possibilities in areas like
surgery, food handling, and manufacturing of sensitive electronics.

» Advanced Sensors: Integration of sophisticated sensors, including tactile and
vision sensors, will provide robotic arms with a better understanding of their
environment, allowing for more,*cisew'e_mglts and improved adaptability.

Increased Autonomy and Intelligence:

» AT and Machine Learning: Integrating Al and machine learning
algorithms will enable robotic arms to learn from their experiences, adapt
to changing conditions, and make decisions autonomously. This will
improve their efficiency and allow them to perform more complex tasks
with minimal human intervention.

* Edge Computing: Utilizing edge computing will allow robotic arms to
process data in real-ime, enabling faster response times and improved
decision-making, especially in time-sensitive applications like surgery or
manufactuging.




Expanding Applications:

« Service Robots: Robotic arms will be increasingly integrated mnto service robots for tasks
such as cleaning, cooking, elder care, and customer service. This will improve efficiency
and quality of service in various industries.

» Healthcare: Robotic arms will play a greater role in surgery, rehabilitation, diagnostics,
and drug dispensing, leading to improved patient outcomes and more efficient healthcare
systems.

« Space Exploration: Robotic arms will be crueial in space exploration for tasks like
assembling habitats, collecting samples, and performing repairs, enabling safer and more
efficient space missions.

» Constructhion: Robotic arms will be used 1 construction for tasks such as bricklaying,
welding, and mategialhandling, improving safety and productivity on construction sites.

Human-Robot Collaboration:

* Cobots: Collaborative robots (cobots) designed to work alongside
humans will become more prevalentin various industries. This will
enable humans and robots to combine their strengths, leading to
increased productivity and improved working conditions.

» Intuitive Interfaces: The development of intuitive interfaces, such
as voice control or gesture recognition, will make it easier for
humans to interact with and control robotic arms, fostering better
collaboration.

Conclusion:

» In conclusion, robotic arms have emerged as a transformative technology with a profound
impact across diverse scctors.

» From revolutionizing industrial manufacturing through automation and precision to enabling
groundbreaking advancements in medical procedures and space exploration, their versatility and
adaptability arc undeniable.

»While challenges remain in arcas like cost, complexity, and the need for sophisticated Al the
trajectory of robotic arm development pomts toward a future where they become cven more
itegrated into our lives.

» Continued innovation in arcas like soft robotics, enhanced sensmg, and human-robot
collaboration promises to unlock even greater potential, paving the way for more cfficient, safer,
and more productive workplaces, as well as opening up new possibilitics in ficlds we can only
begin to imagine.

» As robotic arms become more intelligent, dexterous, and accessible, they will undoubtedly play a
crucial role in shaping the future of technology and human endeavor.
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Department of

CSE(ARTIFICIAL INTELLIGENCE & MACHINE LEARNING)
organizes

ROBOTIC ARMS

Laent Speabhors: - The Art of Automated Dmx*ml@

Venue:-Conference Hall Dr. A.Radha Krishn
Time:-1:30PM - 3:30PM

a‘ @a “ Date:- 11-03-2025 Head of the Department

K.Veera Akhila K.Deepika P.Vidhya Deepthi
22A31A42D7 22A31A42D9 22A31A42E6
Student coordinators: Faculty coordinators
A.Eswari-22A31A42C7 Mrs.L.Yamuna
G.Swarupa-22A31A42D3 Mrs.A.Srujana Jyothi
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PRAGATI ENGINEERING COLLEGE

(Autonomous)

DEPARTMENT OF CSE ( Artificial Intelligence & Machine Learning)

PEC / Admin / Circular / 2025 / Turing CLUB

Date: 8-03-2025.

All the staff, Pragati Turing club coordinators, First year Students are informed that a
seminar on “Robotic Arms” is being organized by Turing club & IAENG in association with
career Guidance cell. The details are given below.

Date: 11- 3-2025

Time: 1:30 PM to 3:30 PM

Venue: Conference Hall

Faculty Co-ordinator: Mrs.L.Yamuna, Mrs. A Srujana Jyothi

Student Co-ordinator: A. Eswari (111 -year CSE (Al&ML)-22A31A42C7)

G.Swarupa (I11-year CSE (AI&ML)-22A31A42D3)

Speaker: K.Veera Akhila (111 -year CSE (Al&ML)-22A31A42D7)
K.Deepika (111 -year CSE (AI&ML)-22A31A42D9)
P.V.Deepthi (111 -year CSE (AI&ML)-22A31A42EB)

Faculty coordinator HoD-CSE(AI&ML)
Copy to:

1) Chairman /All Directors / Vice President for kind information.
2) Vice Principal/Dean T&P for information.

3) All HoDs are requested to circulate among your staff members.
4) Convener-Career Guidance cell

5) Office File.




