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About us

n 2008, we embarked on our journey by establishing the inaugural office of the

company in Kochi, where an operational team commenced the execution of
industrial automation projects. Within a year, we inaugurated our first training center
in Kozhikode. By delivering exceptional service, we quickly attracted students from
various regions of India and even from Africa. Subsequently, we broadened our
training centers to multiple locations across India, Nigeria, Qatar, the UAE, Kenya, and
the Kingdom of Saudi Arabia. As of 2024, we proudly operate a total of 32 branches.
IPCS Global has emerged as one of the most esteemed core technical training
providers globally, offering a wide array of programs that are future-oriented.
The selection of training programs is guided by several factors, including the
potential for growth within each field, the employability prospects for our trainees,
the accessibility of various job markets, and other relevant considerations. Our
current offerings encompass Industrial Automation, Building Management and CCTV
Systems, Embedded Systems and Robotics, the Internet of Things, Digital Marketing,
IT and Software Development. Key features of our programs include 100% live and
interactive classes, global certifications, and placement opportunities.
We aim to establish a network of SO centers by 2025, reflecting our commitment
to expansion and excellence. We welcome motivated entrepreneurs to collaborate
with us in achieving this vision. You can join us as a franchisee, operating under our
brand and business model, or as an investor to support our growth. Together, we can
create a lasting impact in our communities. Visit https://ipcsglobal.com/ for more
details.
Our goal at IPCS is to expand globally, preparing students for future careers by
staying updated on emerging trends and maintaining ethical standards. We
emphasize teamwork, professionalism, and mutual respect within our organization.
Understanding the impact of technology on our lives is crucial in today's digital erq,
as it drives business success and innovation. By prioritizing these values, we ensure
client satisfaction and student excellence across all fields.
Team IPCS has introduced “lziar,” a magazine focusing on technology trends
and market developments. The goal is to increase awareness and accessibility of
technology for all. Content covers technology, startups, cyberpunk culture, and more,
aiming to inform readers about the latest innovations and trends in the industry.
Technology is like air; you can't live without it. We invite you to immerse yourself in the
technological realm of Iziar.

“TIME AND TECHNOLOGY WAIT FOR NONE"



Director

Desk

Ubaidulla Mekkuth

Ai War between Firms and States

reviously, oil dominated the global economy, which
was known as the “petro dollar economy.” Not oil
anymore. The primary resource is data. Big businesses
are spending a lot of money on Al and data processing
solutions because of this. As a result Data scientists and
Python specialists will have a lot of opportunities
The exploitation of alldata by a few number of tech giants
is the other side of Al advancements. In every field, there
are also a significant number of employment losses.
Al, for instance, can design and create a website in a
matter of minutes, which is decreasing the employment
chances for many coding specialists. However, the Al-
created website requires a subscription, and we must
pay the Al business on a monthly basis.
Ultimately the control of our website will be with the Al
company. There are lot of risks involved like data privacy.
When the entire world is going to Al driven systems, the
control of data will be with few tech giants. As Elon Musk
told to Ukraine that “If | will switch off Starlink, your entire
army will be in trouble”. This is the same situation when
we completely depend on Ai based companies.
Anindirect conflictis being created by the US and China's
competition for supremacy in the realm of artificial
intelligence. The US share price of NVIDIA and other Al-
based tech businesses fell by 12-20% after the unveiling
of the new Al platform Deepseek. Later on, Deepseek
servers became the target of a cyberattacks, and both
incidents amply demonstrate the conflict between tech
corporations and the nations that support them.
There are significant hazards associated with corporate
dominance over Al. Among the possible risks are:
If a few numbers of businesses control
Al, it will be difficult for others to compete.
Al models may represent political
or corporate objectives.

Governments and
businesses may rely too heavily on Al, which will stifle
originality and creativity.

Businesses that gather enormous
volumes of data to train Al algorithms may violate
people's privacy.

Issue 31 02




Enhancing Quality Control

Through Ai and

Embedded Vision Technologies

With an emphasis on PLC/SCADA,
Internet of Things-based automation, and
electrical maintenance, | am an expert
in embedded systems and industrial
automation. Prior to this, | was employed by
Kerala Water Authority as a Maintenance
Engineer and KSEB as a Sub Engineer.

| enjoy working on creative projects and
have a B-Tech degree and certifications
Adhith D John in automation, VLS|, embedded systems,
Project Engineer and full stack development. | also teach

Trivandrum students these technologies.

uality control is crucial to production

because it ensures that products meet
quality standards prior to being delivered to
customers. Traditional inspection methods
rely on human operators, which could lead to
errors, inefficiencies, and increased costs. Al-
powered embedded vision systems provide
a more advanced solution by automating
flaw identification, improving accuracy, and
increasing efficiency. With the use of artificial
intelligence (Al), machine learning (ML), and
integrated vision, manufacturers can now
detect defects in real time, reducing waste
and costs while maintaining high production
standards.

Giziar
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How Al & Embedded Vision Work in Quality Control
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Deep learning algorithms are used to analyze product

photos in order to identify flaws in Al-powered embedded
vision systems. The main stages involved are listed below

Image Acquisition

Cameras (industrial
cameras, ESP32-CAM,
Raspberry Pi cameras)
capture high-resolution

images of products on the
production line.

Sensors  trigger image
capture at specific time
intervals or when a product
enters the inspection area.
Al models require high-
quality, well-lit images to
ensure accurate defect
detection

Image Preprocessing
The acquired image
is enhanced using
preprocessing techniques
like:

* Noise Reduction -
Removes unwanted
pixel variations.

+ Contrast Adjustment -
Enhances the clarity of
defect-prone areas.

* Edge Detection -
Highlights boundaries
and shapes of objects
for better analysis

Ai-Based Defect

Detection
Al models analyze images in
real-time, comparing them
to a reference database of
defect-free products.
Deep learning algorithms
like Convolutional Neural
Networks (CNNs) classify
products as defective or
non-defective.
Al can detect scratches,
misalignment, color
variations, surface cracks, or
missing components defect

Decision Making & Action Triggering
Once a defect is detected, the system decides
whether to reject or allow the product to
continue. If a defect is found, actions like
stopping the conveyor belt, alerting operators,
or triggering an actuator to remove the
defective item are initiated. Integration with
PLCs and SCADA systems ensures seamless
automation.

Giziar
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detection.

Data Logging & Continuous

Improvement
Every inspected product's data is stored

for analytics, reporting, and Al model
improvements.
Insights help  manufacturers  optimize

processes and reduce defect rates over time.

Issue 31| 04



Key Technologies Used in
Ai-Based Quality Control

Hardware Components

Embedded Al Boards: NVIDIA Jetson Nano,
Raspberry Pi, ESP32, STM32, or industrial PCs.
Cameras & Sensors: High-speed industrial
cameras, thermal cameras, LiDAR, ultrasonic
Sensors.

Connectivity: loT modules (Wi-Fi, BLE, LoRaq,
MQTT) for remote monitoring and cloud
integration.

Al & Machine Learning Models
Convolutional Neural Networks (CNNs) -
Used for defect classification and object
recognition.

YOLO (You Only Look Once) & OpenCV -
Real-time object detection for high-speed
production lines.

Edge Al with TensorFlow Lite — Runs optimized
Al models directly on embedded devices.
Industrial Communication Protocols

PLC Integration — Al-based defect detection
can trigger industrial automation responses.
SCADA &lloT Systems — Real-time monitoring
and control over a centralized dashboard.
Modbus, MQTT, OPC UA - Protocols for data
exchange between Al models and factory
automation systems.

Gizia@r

Benefits of Ai-Powered

Quality Control

Higher Accuracy & Consistency
— Al eliminates human errors,
ensuring precise defect detection.
Real-Time Inspection - Al
models process images instantly,
identifying defectsin milliseconds.
Reduced Operational Costs -
Lowers labor costs by automating
inspection processes.

Minimized Product Recalls -
Early defect detection prevents

faulty products from reaching
customers.

Scalability & Adaptability
- Al models continuously

improve with new data, making

them adaptable to changing

manufacturing requirements.
Issue 31| 05



Real-World Applications

Electronics Manufacturing
Detecting missing or misaligned
components on Printed Circuit Boards
(PCBs).
ldentifying soldering defects or cracks
in microchips.

Food & Beverage Industry
Identifying packaging defects such as
damaged labels or leaks.

Ensuring uniform size, shape, and
texture of food products.

Automotive Industry
Inspecting car body panels for dents,
scratches, or paint inconsistencies.
Ensuring correct alignment of
assembly parts like headlights and
bumpers.

Textile Industry

Detecting fabric defects like color
inconsistencies, tears, or stitching
errors.

Automating textile quality checks in
high-speed production lines.

Case Study : Al-Driven Quality Inspection in an Automotive Plant

An automotive manufacturer implemented an Al-powered embedded vision
system to inspect car body panels for defects. The system used industrial cameras
to capture real-time images of car bodies. Deep learning models classified defects

like dents, scratches, and paint mismatches.

PLC-integrated actuators automatically rejected defective units. Al reduced
inspection time by 80%, improved defect detection accuracy to 99%, and minimized

recall costs.

e-magazine
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Conclusion

Al-powered embedded vision is transforming
manufacturing quality control by increasing production
efficiency, decreasing faults, and improving accuracy.
Manufacturers may create intelligent quality control
systems that reduce waste and guarantee constant
product quality by combining Al, machine learning,
and industrial automation. Automated quality. control is
expected to become increasingly more effective, scalable, -
and economical in the future thanks to developments in

-
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Siva Shankar.J
Project Engineer
Tirunelveli

| possess expertise in  general
electrical maintenance and industrial
automation. My involvement in Total
Productive  Maintenance  (TPM)
activities includes metrics such
as Mean Time to Repair (MTTR)
and Mean Time Between Failures
(MTBF), along with the justification
for analysis derived from root cause
assessments and the implementation
of preventive strategies. This
experience encompasses the use
of electrical drives, Programmable
Logic Controllers (PLCs), Supervisory
Controland Data Acquisition systems
(SCADAs), and Human-Machine
Interfaces (HMls).

otalProductive Maintenance
(TPM) is a comprehensive
strategy that uses both
proactive and preventative
maintenance to increase the
efficiency of manufacturing
equipment. It involves every
worker in the company and
seeks to improve the overall
performance of machines and
systems, decrease breakdowns,
and boost equipment uptime.
TPM is essential to industrial
automation because it
guarantees that automated
machinery and systems run
effectively with little downtime,
which boosts output and

reduces costs.
Issue 31 08




Proactive Maintenance Culture:
TPM stresses a change from reactive
maintenance, which fixes issues after
they arise, to proactive maintenance,
which finds and fixes possible problems
before they cause failure. This includes
employing sensors, data analytics, and
predictive maintenance technologies
to foresee equipment issues and
continuously monitoring automated

systems in the context of industrial
automation.
Autonomous Maintenance (AM):

Operators assume responsibility for
their equipment as part of this TPM
component. Operators in automated
settings may receive training on how
to keep an eye on system performance,
conduct routine maintenance, clean
the machinery, and take preventative
measures to avert more serious issues.
This increases the system's overall
responsiveness and lessens the need
for maintenance staff to perform basic
chores.

Planned Maintenance: In automated
systems, downtime can be intentionally
planned to prevent impacting
production, and maintenance
schedules should be based on the
system’s performance data. This involves
determining the best times to perform
maintenance procedures including
machine calibration, lubrication, and
part replacement.

Key Principles of TPM in Industrial Automation

Equipment Efficiency: TPM focuses
on improving Overall Equipment
Effectiveness (OEE), which combines
three factors:

Availability:  Ensuring that the
automated systems are up and running
without frequent breakdowns.
Performance: Optimizing the speed at
which automated machines work to
achieve the best throughput.

Quality: Ensuring that the equipment

produces high-quality products
consistently.
Focused Improvement: Teams

are established to handle particular
equipment problems, utilizing data-
driven methodologies to pinpoint the
underlying reasons for malfunctions
or inefficiency. Automation systems
frequently produce vast amounts
of data, which can be examined to
enhance system dependability, reduce
waste, and optimize procedures.

Training and Involvement  of
Employees: TPM encourages all
staff members—from engineers to

operators—to participate in enhancing
the functionality of the machinery. To
guarantee that they comprehend how
systems work and how to effectively
handle  troubleshooting, operators

and maintenance teams in industrial
automation receive training on both
the machinery and the automation
software.




Benefits of TPM in

Industrial Automation

3

Reduced Downtime TPM  minimizes
unplanned downtime by preventing

equipment failures and optimizing
maintenance schedules.
Increased Equipment Lifespan:

Preventative maintenance helps extend
the life of machines and automation

systems, thus reducing capital
expenditures.
Improved Productivity : By optimizing

equipment performance, TPM increases
the overall productivity of manufacturing
lines and automated systems.

Cost Savings : Reduced maintenance
costs and fewer unplanned breakdowns
lead to cost savings in terms of both labor
and parts replacement.

Enhanced Product Quality TPM
ensures that the automated systems
are functioning correctly, resulting in
consistent, high-quality products.

Higher Employee Engagement: With
operators and maintenance staffinvolved
in the maintenance process, employees
are more invested in the operational
efficiency of the equipment.

. Planned

. Training and

8 TPM Pillars

. Autonomous Maintenance (AM):

Operators handle  basic
maintenance tasks (cleaning,
lubrication, inspections)
to reduce reliance on

maintenance staff.
Maintenance (PM):

Maintenance activities
are scheduled based on

equipment performance
to minimize unplanned
downtime.

. Quality Maintenance ((e])B

Ensures equipment maintains
high product quality by
preventing defects and
variations.

. Focused Improvement (FI): Teams

work on specific problems
to improve equipment

performance and reduce
inefficiencies.
. Early Equipment Management

(EEM): Involves maintenance
in  equipment design and
selection to ensure reliability
and ease of upkeep.

Education (TE):
Continuous training for all
employees to enhance their
skills and knowledge for

effective TPM implementation.
Safety, Health, and Environment

(SHE): Promotes a safe and
clean working environment to
prevent accidents and ensure
complionce  with safety
standards.

. Maintenance Management (MM):

Organizes and manages TPM
activities, ensuring smooth
operations and performance
tracking.

Issue 31|10
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Challenges of Implementing TPM
in Industrial Automation

1. Initial Investment in Technology:
Implementing TPM often requires
investments in new tools, sensors, and
automation technologies for predictive
maintenance and data collection.

2. Training Needs: Employees must be properly
trained to understand and carry out TPM
practices, especially in highly automated
environments.

3. Data Overload: Industrial automation
systems generate large amounts of
data, which can be difficult to manage
and analyze without the right tools and
expertise.

= - =
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Conclusion

TPMis a crucial tactic in industrial automation to guarantee that robots, machines,
and automated systems operate as efficiently as possible. Businesses may increase
productivity, cut expenses, and maintain constant quality in their operations by
combining TPM with automation technologies like predictive maintenance, the
Internet of Things, and real-time data analytics.

~rdt Issue 31| 1
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Beyond the Bedside

| Unexpected Uses for Automation in
8 Healthcare
pd W 4 Rahul Raj

4 1
i 1 Jr Project Engineer
| Attingal
As an Industrial Automation and

Building Management System
[BMS) Engineer, my area of
expertiseiscombiningstate-of-
the-art automation technology
ith  industrial machinery
ond smart building systems.
y experience includes PLC
programming, SCADA systems,
HMI, VFD, lighting automation,
Security systems, and Internet
of Things applications. | have
& thorough understanding of
ontrol systems, sensors, and
controllers, and | guarantee
smooth  connectivity and
fautomation for optimal building
performance. With anemphasis
on sustainable solutions, |
employ automation to power
more  intelligent, energy-
efficient structures that satisfy
contemporary environmental
and industrial requirements.

paradigm shift in the medical sector. These developments are improving

medical practices, transforming patient care, and opening the door for a
time when highly accurate, individualized, and efficient healthcare will be the
standard. Al-driven surgery and intelligent diagnostics are just two examples of
how automation is revolutionizing medicine.
Modern medical innovations rely heavily on automation, which streamlines
procedures and improves patient care precision. Automation is having a major
impact in the following important areas:

>iZié Issue 31|13

The combination of automation, Al, and sophisticated robots is causing a




Al-Assisted Diagnostics :

With previously unheard-of
accuracy, machine learning
algorithms are being used
to identify ailments including
cancer, heart problems, and
neurological abnormalities. Al-
powered imaging technologies
can improve early detection
rates by analyzing images and
medical data more quickly
than human radiologists.

Robotic Surgery:

Cutting-edge robotic systems,
like the Da Vinci surgery
System, help surgeons carry out
minimally invasive treatments
more precisely while lowering
surgery risks and recovery
times for patients.

Automated Laboratory
Testing: By accelerating test
processing, high-throughput
lab automation lowers human
error and boosts productivity
in patient diagnostics and
medical research.

Pharmaceutical Automation :

Robotic manufacturing and
Al-driven drug discovery are
speeding up the creation
of new drugs and lowering
the cost and increasing the
accessibility of therapies.

Futuristic Innovations in
Medical Automation

Innovative automation
technologies are reshaping the
healthcare industry and have
the potential to completely
transform patient care and
medical treatments.

Gazi@r

e-magazine
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Al-Assisted Diagnostics :

Al-Driven Personalized Medicine

Automation is enabling precision
medicine, where treatments are
tailored to an individual's genetic
makeup. Al can analyze a patient's
DNA and recommend highly specific

therapies, improving effectiveness

while minimizing side effects.
___________________________ -9

Nanorobotics in Medicine

Microscopic  robots are  being

developed to navigate the human
bloodstream, delivering targeted drug
therapy, repairing damaged tissues,
and even detecting diseases at a
cellular level before they manifest.

@ == e e
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3D Bioprinting of Organs and Tissues

With automation at the core, 3D
bioprinting is advancing towards
printing functional human organs,
addressing the organ donor shortage
crisis. Al-driven bioprinters can create
tissues with vascular structures,
significantly  increasing transplant
success rates.

Smart Hospitals with loT and Automation

Future hospitals willbe highly automated,
with loT-enabled devices tracking
patient health in real time. Al-powered
predictive analytics will optimize patient
care, ensuring timely interventions and
reducing hospital stays.

Wearable Al for Continuous Health Monitoring

Smart wearables are evolving into real-time
health monitoring devices that track vital
signs, detect anomalies, and alert healthcare
providers before medical conditions worsen,
enabling proactive treatment.

Issue 31|15




The Breakthrough of

Automated Organ Printing

Although 3D printing has proven
successful in  producing prosthesis,
scientists are now focusing on creating
complete organs. This method has the
potential to solve the severe organ
donation shortage and remove the
dangers of organ rejection.

The promise of automated organ
printing, which is at the forefront of
regenerative medicine, is astounding.
Through the use of bioinks derived from
live cells, researchers are attempting to
build intricate tissue structures layer by
layer utilizing bioprinting processes. The
aim of this technique is to eventually
create completely functional organs
including kidneys, livers, and hearts by
simulating the natural process of tissue
creation.

More accuracy and uniformity in the
production of these tissues are made
possible by automation in organ
printing. Advanced robotics controls
the procedure to guarantee that the
correct cells are arranged in the right
pattern, minimizing human mistake and
enhancing the reproducibility of the
outcomes. Because even little errors in
the arrangement of cells might result in
organ failure, this precision is essential.
Scientists can guarantee the highest
level of accuracy in the creation of every
tissue layer by automating the printing
process.

Issue 31| 16



Conclusion
The Dawn of a New Medical Era

Automation is radically changing the healthcare sector,
not merely improving medical operations. Automation is
making the healthcare ecosystem more effective, accurate,
and accessible with innovations like robotic surgery, Al-
driven diagnostics, and cutting-edge nanotechnology.
The combination of automation and medicine will continue
to open up new avenues as we go forward, forming a more
intelligent, quicker, and more individualized healthcare
system than it has ever been.
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A Concise Guide to Al Agents

As an IT Engineer, | possess a strong foundation in Python,

Machine Learning, and SQL, developing data-driven

solutions and solving complex problems. My passion

lies in Machine Learning and Deep Learning, continually

expanding my expertise. Currently enhancing skills in

IT Engineer Power Bl and Tableau for impactful visualizations and
Mysore dashboards supporting data-driven decisions.

n 2025, artificial intelligence (Al) agents have become a crucial aspect of daily
life, influencing industries, improving automation, and changing how people
interact with computers. These intelligent systems make use of developments in

multimodal Al, machine learning, and natural language processing (NLP) to deliver
more individualized, effective, and flexible experiences. It is anticipated that when
Al agents develop further, they will spur innovation in a number of industries while
posing moral and legal questions

~ i =
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An Al agent is a piece of software that can
comprehend, plan, and carry out activities
on its own. In order to accomplish user
objectives, Al agents—powered by LLMs—
can interface with tools, other models, and
other components of a system or network.
Asking a chatbot to recommend a meal
recipe based on the items in the refrigerator
is not enough. Agents are more than just
automated customer service emails telling
you that a real person will need to respond
to your question in a few days.

Al agents are not the same as regular Al
assistants, which require a cue before they
can produce a response. Theoretically, when
a user assigns a high-level task to an agent,
the agent determines how to do it.

Every piece of software performs various
functions on its own, as decided by the
program creator. What, then, is unique about
Al or intelligent agents?

Al systems are logical beings. To get the
best performance and outcomes, they
make logical decisions based on their
observations and data. An Al agent uses
software or hardware interfaces to sense its
surroundings.

For instance, a chatbot uses user inquiries as
input, and a robotic agent gathers sensor
data. The Al agent then uses the information
to arrive at a well-informed conclusion.
It evaluates the gathered information to
forecast the most favorable results that
advance preset objectives. The outcomes
are also used by the agent to determine what
it should do next. Self-driving automobiles,
for instance, use information from several
sensors to avoid roadblocks.

@l l‘

Al agents can improve your
business operations and your
customers’ experiences.
Improved productivity

Al agents are self-governing,
intelligent machines that carry
out particular activities without
assistance fromhumans. Alagents
are used by organizations to
accomplish particular objectives
and improve commercial results.
When business teams assign
repetitious jobs to Al agents,
they are more productive. In
this manner, they can focus on
creative or mission-critical tasks,
which will increase the value of
their company.

Intelligent agents can be used by
businessestocutdownonwasteful
expenses brought on by manual
procedures, human mistake, and
process inefficiencies. Because
autonomous agents follow a
consistent model that adjusts to
changing circumstances, you can
securely complete complicated
tasks.

When interacting with businesses,
customers look for individualized
and interesting experiences.
Businesses may boost consumer
engagement, conversion,
and loyalty by integrating Al
agents to customize product
recommendations, respond
quickly, and innovate.

Issue 31|19



What are the key components of Al
agent architecture?

Artificial intelligence agents can function
in various settings to achieve distinct
goals. Nonetheless, these elements are
shared by all functional agents.

Architecture

The agent's architecture serves as its
foundation. A software application, a
physical building, or a combination of
both can be the architecture. Actuators,
sensors, motors, and robotic arms, for
instance, make up a robotic Al agent.
In the meanwhile, an architecture that
houses an Al software agent might
make use of databases, an API, and a
text prompt to allow for autonomous
activities.

Agent function

The way that the gathered data is
converted into actions that further
the agent's goal is described by the
agent function. Developers take into
account the kind of data, Al capabilities,
knowledge base, feedback mechanism,
and other technologies needed when
creating the agent function.

Agent program

The agent function is implemented by
an agent program. It entails creating,
honing, and implementing the Al
agent on the chosen platform. The
technical specifications, performance
components, and business logic of
the agent are all in line with the agent
program.

Gizi@r
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Complex tasks are automated and
simplified by Al bots. The maijority of
autonomous agents complete tasks
according to a predetermined process.

The user gives a specific directive or
objective to the Al bot. It plans tasks
based on the aim so that the user would
find the end product relevant and helpful.
The agent then divides the objective
into a number of manageable tasks.
The agent follows certain instructions or
circumstances to carry out those tasks in
order to accomplish the goal.

For Alagents to successfully do scheduled
activities, they require information. For
instance, in order to analyze customer
sentiment, the agent needs to extract
chat logs. Therefore, in order to find and
obtain the information they require, Al
agents may use the internet. In certain
applications, an intelligent agent can
communicate with machine learning
models or other agents to access or
share data.

When given enough information, the Al
agent systematically completes the task.
The agent takes a task off the list after it
completesitandmovesontothenextone.
The agent checks its own logs and asks
for outside input to determine whether it
has accomplished the assigned goal in
between tasks. To get to the end result,
the agent may create and complete

additional tasks along this procedure.

~L & L
> *
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What are the challenges of using
Al agents?

Artificial intelligence (Al) agents are
useful software tools that automate
commercial processes for improved
results. Having stated that, when
implementing autonomous Al agents
for business use cases, businesses
should take into consideration the
following issues.

Data privacy concerns

Massive amounts of data must be
collected, stored, and transported in
order to develop and run sophisticated
Al bots. Businesses should be aware
of the regulations pertaining to data
privacy and take the appropriate
steps to strengthen their data security
posture.

Ethical challenges

In certain circumstances, deep
learning models may produce unfair,
biased, or inaccurate results. Applying
safeguards, such as human reviews,
ensures customers receive helpful
and fair responses from the agents
deployed.

Technical complexities

Advanced Al agent implementation
calls for specific expertise in machine
learning  technology.  Developers
must be able to train the agent
using enterprise-specific data and
link machine learning libraries with
software applications.

Gizia@r

Limited compute resources

It takes a lot of computer power to
train and implement deep learning
Al bots. Organizations must purchase
and maintain expensive, difficult-to-
scale infrastructure when deploying
these agents on-premise.

What are the types of Al agents?

Different kinds of intelligent agents are
developed and used by organizations.
Below, we provide a few samples.

Simple reflex agents

A basic reflex agent only uses its
immediate data and pre-established
rules to function. It won't react to
circumstances that go beyond a
specific event condition action rule.
These agents are therefore appropriate
for easy jobs that don't call for a lot of
training. For instance, by identifying
particular terms in a user’s speech, a
basic reflex agent can be used to reset
passwords.

Model-based reflex agents

Simple reflex agents and model-
based agents are comparable, but
the former have a more sophisticated
decision-making process. A model-
based agent considers potential
outcomes and repercussions before
making a decision, as opposed to just
adhering to a set of rules. It creates
an internal model of its perception
of the environment using supporting
evidence, which it then uses to justify
its choices.
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Al agents with stronger reasoning
abilities are known as goal-based
agents or rule-based agents. To help
it get the intended result, the agent
assesses several strategies in addition
to analyzing the environment data.
The most efficient course is always
taken by goal-based agents. They can
handle complicated tasks like robotics
applications and natural language
processing (NLP).

A sophisticated reasoning process is
used by a utility-based agent to assist
users in maximizing the desired result.
The utility values or benefits of various
scenarios are compared by the agent.
It then selects the one that offers the
greatest benefits to users. Customers
can utilize a utility-based agent, for
instance, to look for airline tickets with
the shortest journey times, regardless
of cost.

A learning agent improves its
performance by continuously learning
from past events. The agent gradually
modifies its learning component to
satisfy predetermined criteria by using
sensory input and feedback processes.
Additionally, it creates new challenges
using a problem generator so that
it can learn from data and previous
outcomes.
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Hierarchical agents

An ordered collection of intelligent agents grouped in tiers is known as a hierarchical
agent. Complex jobs are broken down into simpler ones by the higher-level agents,
who then assign them to lower-level agents. Every agent operates on their own
and updates their supervisory agent on their progress. In order to guarantee that
subordinate agents work together to accomplish objectives, the higher-level agent
gathers the outcomes.
The Future of Al Agents
Looking ahead, Al agents will continue to become more intelligent, autonomous,
and deeply integrated into society. Key trends shaping their future include:
» Enhanced Emotional Intelligence — Al agents will better understand and respond
to human emotions, making interactions more natural and empathetic.
» Federated Learning and Decentralization — Al models will operate locally on
devices while maintaining privacy and security.
» Human-Al Collaboration — Al agents will complement human expertise, assisting
in complex decision-making across industries.

Conclusion

By 2030 artificial intelligence (Al) agents will have advanced significantly, bringing
with them both ethical and legal issues as well as revolutionary advantages for
a variety of businesses. To fully utilize Al's potential as it develops, responsible
development and control will be crucial. The potential of Al agents to blend in with
human life and enhance productivity, customization, and decision-making on a
never-before-seen scale is what will determine their destiny.
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Smart Grids

The Al Revolution in Energy Technology

Like oxygen, the electrical grid is essential to
contemporarylife butisrarely considered until
problems occur. Severe weather occurrences
around the world are currently destroying
outdated grid infrastructure, resulting in power
outages that jeopardize human health, safety,
and economic activity. But there are a number
of other factors that are also putting strain on
century-old networks. Wind and solar energy
are rapidly replacing coal and other fossil
fuels in energy production. New management
strategies and practices are required as aresult
of this shift. The “who" is also shifting; in addition
to the big energy companies, a variety of new
competitors and prosumers — consumers who
produce their own energy—are also involved in
the energy production process.

In addition to the rapid changes occurring in
the natural world, technology is also evolving
rapidly. Cloud-connected artificial intelligence
(Al) technologies such as machine learning,
data analytics, and the Internet of Things (loT)
are driving the development of smart grids
that can manage far more complex power
generation and delivery. These technologies
herald great opportunity for anyone who can
harness them in the complex energy ecology.
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Jasmine Sophya

Customer Relationship Manager,
Trivandrum

| have over 7 years of experience
as a pioneer in customer care
and sales, where |'ve developed
a strong expertise in relationship
building and client management.
| am committed to providing
excellent service, and | pride myself
on my honesty and dedication to
continuous learning. My positivity
and pleasant demeanor have
always helped me connect well
with clients and colleagues alike.
Additionally, I'm actively involved
in extracurricular activities, which
have further enriched my personal
andprofessionallife.lampassionate
about what | do and always strive
to exceed expectations.”
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A prosumer: what is it?

The word “prosumer” is a
combination of the word's
“producer” and ‘“consumer.”
Generally speaking, energy
prosumers stay linked to the
main grid. But they can also
generate and even store energy,
usually using EV batteries and
photovoltaic solar panels. This
energy can be sold back as
excess to utilities or other energy
distribution services, or it can be
used to balance monthly bills,
depending on how much power
is created. Since more and more
companies are connecting their
EV fleets and solar panels to the
grid, this concept can be used
for both home and commercial
prosumers.

What is a smart grid?
A smart grid is a network that

allows data and electricity to
flow both ways by fusing digital
communication technology with
energy distribution. This allows
utility companies to maximize
the production, transmission,
and distribution of electricity.
Customers may also learn more
from the stories the data is
telling, which helps them grasp
how much energy they consume
as well as how much energy
they produce and store using
gadgets like solar panels and
electric car batteries.

Difference between the traditional
grid and a smart grid

The main difference between smart grids
and conventional systems is the capacity to
communicate in both directions throughout
the network, from utility companies to
consumers and vice versa. The following are
some of the main features that distinguish
smart grids:

Technology

Digital, cloud, and artificial intelligence
(Al) technologies make it easier for all grid
devices and assets to communicate with one
another, which enhances self-regulation and
control.

Distribution

Prosumers' energy output as well as that of
other renewable energy sources like solar
and wind can be unpredictable and irregular.
Smart grid technology can be used to
distribute, store, and coordinate power from
these sources into a reliable and constant
stream.

Generation

It is possible to forecast and assign high-
demand strains to several

Sensors

loT sensors dispersed across the network can
aid in load balancing, transferring electricity
to minimize outages, and identifying risk early
on without the operators' direct intervention.

Predictive maintenance and self-repair:

Sensors can also be used to identify
mechanical issues and perform basic repairs
and diagnostics, alerting specialists only
when required—before anything actually
breaks down.

Consumer choice

JAYS additional cooperatives, micro-
generators, and energy suppliers join the
grid, users will have more alternatives for how
they acquire their energy.
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Big Data in Energy
Its Significance

The ability of the technologies to
gather and manage enormous
and varied amounts of Big Data
is important, but so is their ability
to understand and apply all of
that data to optimize power
consumption and offer operational
insights. This is important from
the viewpoints of both utility
companies and consumers. Big
Data is necessary to help:

& Give  utility firms  rapid,
actionable insights so they can
make decisions with confidence
in a highly competitive industry.

€ By digitally learning from prior
activity and applying that
information to better manage
and automate daily tasks,
businesses and consumers can
save money.

€ By anticipating disruptions and
rerouting resources in a split
second, as opposed to after
everything has gone down, you
can protect customers.

€ By learning to anticipate and
control  intermittent  power
outages and balancing a
multitude of minor inputs from
prosumer players, utilities firms
can more effectively integrate
renewable and alternative

power.
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How the utilities sector is getting ready for the future smart grid

Energy is definitely moving toward a more flexible, decentralized, and sustainable
power supply in the future, but to meet the constantly changing needs of billions
of people, a multinational corporation that has been in business for more than a
century often has to rely on infrastructure that was constructed nearly a century
ago. Other challenges include the rise of prosumers, complex regulatory changes,
and new start-ups in deregulated areas. Like any other business and digital
transformation journey, the move to smarter grid management starts with a few
cautious steps before taking off. Without a doubt, the technologies used in the
utilities sector are driving and facilitating the development of this industry. Utility
organizations must, however, build up strong consumer interaction, communication,
and change management techniques in order for major change to take place.

These strategies should include:
@ Establishing a smart grid vision and bringing teams and stakeholders together
around it;

€ Educating customers about impending changes and opportunities;

€ Offering win-win incentives to prosumers, consumers, and potential distribution
partners;

€ Developing metrics to monitor smart grid deployment and effectiveness;

€ Decentralization and increased competition of a smart energy market while
keeping the customer experience and customer retention in mind.
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Conclusion

Smart grids are the electrical grid system of the future because of their increased
sustainability, efficiency, and dependability. By enabling cutting-edge technologies
and putting best practicesinto practice, smart grids will revolutionize the production,
distribution, and use of power. The first step in the process is to communicate with
team leaders and subject matter experts throughout your organization. This will
help you break down silo walls and uncover the richness of information that is
frequently hidden behind.
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B Cobots and Their Technology
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Results-oriented With more than 5 years of expertise, the embedded
engineer has designed, developed, and optimized hardware and
firmware solutions forembedded systems. competentinRTOS, C/C++,
and microcontroller-based development, with practical knowledge
of circuit design, performance optimization, and debugging.
competent in using communication protocols including CAN, SPI,
Karthikeyan I2C, and UART. devoted to developing scalable, dependable,
and effective embedded solutions for a variety of uses, including
industrial automation, automotive, and the Internet of Things.

Embedded Engineer
Anna Nagar

ollaborative robots, or cobots, are transforming the modern workplace by
working alongside humans to enhance productivity, safety, and efficiency.
Unlike traditional industrial robots, cobots are designed to interact directly with

human workers, making automation accessible to businesses of all sizes. With the
rise of Industry 4.0 and smart manufacturing, cobots are becoming an integral part
of numerous industries.
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Types of Cobots

Cobots come in various types, each designed to
suit specific tasks and industries. The main types of
cobots include:

B Safety Monitored Stop Cobots: These cobots

work alongside humans and are designed to stop
operating when a human enters their workspace.
They are equipped with sensors that detect
human presence, ensuring safe collaboration.

Speed and Separation Monitoring Cobots: These
cobots adjust their speed and movement based
on the proximity of humans. They slow down or
stop when a worker is nearby, making them ideal
for environments with varying human interaction
levels.

Power and Force Limiting Cobots: Designed for
direct physical interaction, these cobots are
equipped with advanced force sensors that limit
the amount of force applied, reducing the risk of
injury.

Hand-Guided Cobots: These cobots are
manually operated by workers using hand-
guided controls. They are commonly used for
training, precision tasks, and processes that
require detailed human input.

[ z lal
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Understanding Cobots

Cobots are built with
sensors, cameras, and
artificial intelligence (Al)
algorithms that enable

them to detect and respond
to their  surroundings.
They can perform tasks
such as assembly, quality
inspection, and material
handling while ensuring
the safety of their human

counterparts. Unlike
conventional robots, cobots
are lightweight, easy to

program, and adaptable to
various tasks.
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Key Technologies Powering Cobots

1.

Artificial Intelligence (Al) and
Machine Learning (ML): Al algorithms
allow cobots to learn and adapt to
changing environments.  Machine
learning models enable them to
optimize their performance over time.

. Computer Vision: Equipped with

cameras and sensors, cobots use
computer vision to detect objects,
recognize patterns, and perform
precision tasks with minimal errors.

Sensors and Actuators: Advanced
sensors ensure cobots can detect
human presence, avoid collisions, and
respond to sudden changes in their
environment.

. Human-Machine Interface (HMI):

Intuitive interfaces make it easy for
operators to program and monitor
cobots without specialized coding skills.

Edge Computing and Cloud
Integration: Cobots often leverage
edge computing for real-time data
processing, reducing latency and
improving responsiveness.  Cloud
integration enables remote monitoring
and predictive maintenance.

Applications of Cobots

Cobots are used across various
industries due to their flexibility and
adaptability:

1. Manufacturing: Cobots assist
in assembly lines, welding,
packaging, and quality control,
increasing  productivity and
reducing operational costs.

2. Healthcare: In the medical
sector, cobots assist in surgeries,
rehabilitation, and laboratory
automation, enhancing precision
and patient care.

3. Logistics and Warehousing:
Cobots streamline inventory
management, order picking, and
packing, ensuring faster and
more accurate deliveries.

4, Automotive Industry: Cobots
perform tasks like painting,
assembling, and inspecting
components, ensuring
consistency in production.

5. Retail and Customer Service:
Cobots serve asrobotic assistants
in stores, providing information,
stocking shelves, and handling
logistics.
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Benefits of Using Cobots |

1. Increased Efficiency : Cobots
operate 24/7, completing
repetitive tasks with precision
and speed.

2. Improved Safety: They reduce
workplace injuries by taking on
hazardous tasks.

3. Cost-Effectiveness: Cobots are
more affordable than traditional
robots and can be easily
integrated into existing workflows.

4. Flexibility: They can be
reprogrammed for new tasks,
making them ideal for dynamic
production environments.

5. Collaboration: Cobots enhance
human-robot collaboration,
allowing employees to focus on
complex, creative tasks.

Challenges and Considerations
While cobots offer numerous advantages, challenges remain. Implementing cobots
requires initial investment in technology and training. Companies must ensure
proper cybersecurity measures to protect sensitive data. Additionally, maintaining
human oversight is essential to address unpredictable situations
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Conclusion

Cobots represent the future of automation, bridging the gap between humans
and machines. As technological advancements continue, their role in enhancing
productivity, safety, and innovation will expand across industries. By embracing
cobots, businesses can achieve greater operational efficiency and competitiveness
in an increasingly automated world.
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Embedded Systems Engineer with expertise in embedded
development and system design. Works on development
andintegration, solving technical challenges, and optimizing
systems. Engages in training and mentoring. Currently
working as a project engineer in the embedded domain

Vyshakh P
Embedded Engineer,
Tambaram

With millions of units in use globally, automotive radar has emerged as a
crucial component of contemporary automobiles. Many vehicles, ranging
from big trucks and buses to compact sedans, now come equipped with it as
standard. Radar sensors are now much more prevalent in passenger cars because

to the development of collision prevention systems.
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Automotive radar’s
distinct benefits are the
reason for its success.
Radar functions well in
all types of weather and
lighting, unlike cameras
or other sensors. It offers
a dependable method
of detecting objects
surrounding the vehicle
because it can precisely
measure distance,
speed, and direction.
By examining reflections
from the road surface,
radar may even “see” past
obstructions.

Radar technology has
advanced dramatically
over time. Adaptive cruise
control and blind-spot
monitoring were among
its first applications.
Radar is now a crucial

component of advanced
driver-assistance systems
(ADAS), which  allow
for evasive maneuvers
and  semi-autonomous
braking.

Radar systems need to
becoming much more

sophisticated as the
automobile industry
transitions to completely
autonomous driving.
In order to provide a
360-degree picture,
future radars will

need to collaborate in
networks and produce
detailed photos of their
surroundings. Multiple
radar sensors are now
used in modern cars for
short-, mid-, and long-
range detection.

The 2013 Mercedes-
Benz “Bertha Drive,” in
which an autonomous
car successfully used
radar technology in a
real-world test, marked
a  significant  turning
point in this industry. This
experimentdemonstrated
that sophisticated radar
processing, such as
machine learning and
pattern recognition, is
necessary for increasing
levels of automation.

Current automobile
radar applications,
upcoming autonomous

driving needs, and recent
developments in radar-
based perception systems
will all be covered in this
essay.
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nnnnnnnnnn

Issue 31| 38



Evolution of Driver Assistance and
Active Safety Systems

Automobile manufacturers such as
Daimler have created a variety of active
safety and driver aid technologies in
the last ten years. Originally, these
technologies were intended for use on
highways and, to a lesser extent, on rural
roads. Among these systems' salient
characteristics are:

€ Blind Spot Detection — Alerts drivers
of vehicles in their blind spots.

€ Adaptive Cruise Control with Stop
& Go - Maintains a safe following
distance and adjusts speed based
on traffic flow.

€ Emergency Braking — Automatically
applies the brakes to prevent or
reduce the impact of a collision.

@ 360° Pre-Crash Sensing — Detects
potential crashes from all directions
and prepares the vehicle by adjusting

seat belts, airbags, and braking
systems.
Significant advances in radar

technology enabled the creation of
pre-crash safety systems and semi-
autonomous emergency braking. In a
single device, modern radar sensors can
currently cover distances ranging from
0.5 meters to 250 meters and scanning
angles ranging from +10° to +70°.

The advent of digital beamforming,
which improves object recognition
and tracking, is one of the largest
advancements in radar systems. The
accuracy of detection has been further
enhanced by high-resolution algorithms
like Autoregressive Progression (APR)
and MUSIC, as well as sophisticated
signal processing techniques like

Synthetic Aperture Radar (SAR). These
developments make it possible for radar
to detect things more accurately, even
under difficult circumstances.

Advancements in Emergency Braking and Parking Assistance

The development of emergency braking systems serves as a reminder of the
ongoing advancements in technologies for driver support. Mercedes-Benz PRE-
SAFE® Brake began as a braking force-enhancing systemin 2006. It had developed
into a system that could automatically apply the maximum amount of braking
force 600 milliseconds before to an inevitable accident by 2013. Its functionality
for urban settings was expanded in 2015 with the addition of pedestrian detection.

In a similar vein, parking assistance technologies have advanced significantly.
Previous iterations assisted with steering and parking place finding, but the driver
retained control over braking and acceleration. With the use of a smartphone app,
drivers may park their cars remotely with the latest technology, such as the Parking
Pilot.
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Radar’s Role in Future Autonomous
Driving

Despite these developments, radar's
primary purpose is still detection and
ranging. For improved safety features,
future driver assistance systems will need to
evaluate images and recognize patterns.
Modern radar, for instance, can determine
driving lanes by examining reflections from
grass, gravel, and guardrails. This allows
for emergency braking even in inclement
weather when optical lane signs are not
visible.

Complete environmental awareness will be
required of sensor systems as the industry
transitions to completely autonomous
driving. Autonomous cars will use a variety
of sensors, much as people depend on
several senses (including hearing and
vision). Future systems will need "n out of
m" sensor confirmation, in contrast to the
“region of interest” fusion approaches
used today. This means that numerous
sensors must detect the same thing in
order to guarantee optimum accuracy and
dependability.

Automotive radarneedsto keep developing
in order to satisfy these exacting demands.
The difficulties and developments needed
for radar systems in driverless cars in the
future will be covered in the upcoming
chapter.

Enhanced Radar Requirements for
Autonomous Vehicles

Using a sensor configuration akin to that
of typical production vehicles, the Bertha
Drive experiment demonstrated that
autonomous driving is feasible not only
on highways but also in intricate urban
settings. Radar was essential to the self-
driving Mercedes-Benz S-Class's ability to
operate safely and effectively in difficult
urban environments.
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The Evolving Role of Radar
in Autonomous Driving

Radar technology needs to
advance beyond conventional
long-range  detection  for
rural and highway roadways
in order to enable complete
autonomy. For identifying
impediments, anticipating
motion patterns, and reacting
to dynamic circumstances
like roundabouts, crossroads,
lone changes, and pre-crash
conditions from all directions,
360° near- and mid-range
coverage is crucial in urban
settings.

Additional difficulties arise in
urbanenvironmentsduetomirror
targets, clutter from closely
spaced objects, and a rise in
false detections. Autonomous
cars, in contrast to traditional
ACC and collision prevention
systems, have to interpret a
wide range of stationary and
moving objects, such as trucks,
buses, motorcycles, bicycles,
pedestrians, and automobiles,
each of which has its own
motion characteristics.

Thetraditionaldivisionofdriving,
maneuvering, and parking jobs
is becoming outmoded as
automation progresses. Real-
time situational awareness,
object trajectory prediction,
vehicle motion estimation,
and accurate localization are
all requirements for future
radar systems. Additionally,
controlling sensor interference
between various vehicles will
become essential as more cars
use radar-based automation.
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To meet these growing demands, radar technology must evolve in three key areas:

Improved Radar Imaging and Performance

Higher spatial resolution in both range and angle

Enhanced Doppler resolution for precise velocity measurements
Multi-field-of-view (FoV) capability per sensor

Advanced interference mitigation to ensure reliable performance in dense traffic
Avoidance of mixed modulation schemes (e.g., CW-like PN-code/CDMA with
FMCW)

Networked Multi-Sensor Radar Systems

» Integration of multiple radar units to create a seamless sensor network

» Overlapping sensor fields of view to eliminate blind spots and enhance
redundancy

» Radar fusion techniques to generate a unified perception model, functioning as
an electronic “radar skin”

v Vv Vv Vv Vv

3 .Cutting-Edge Signal Processing and Al Integration

» Machine learning and pattern recognition to improve object classification and
scene understanding

» Advanced tracking and fusion techniques for handling multiple radar sensors
with different update cycles

» Robotics-inspired algorithms for enhanced motion prediction and trajectory
planning.

 ® \

Compared to optical sensors like LIDAR and cameras, radar has a number of
advantages. Radar works best in low light and bad weather, whereas optical
sensors offer high-resolution imagery. Radar is also an essential technology for
autonomous driving because of its direct velocity measurement capability, quick
filter convergence, and reliable dynamic tracking.

In order to improve perception and decision-making, future efforts will concentrate
on integrating Al-driven algorithms, improving multi-sensor fusion techniques,
and enhancing radar’s data density. These developments will be essential to
guaranteeing that autonomous cars run effectively, safely, and dependably in all
types of driving conditions.

Gizia@r Issue 31/ 41




1. High-Resolution Point Cloud

Generation

One of the main objectives of radar
perception is to create a dense point
cloud. Machine learning and pattern
recognition skills are improved by
increasing the number of detections per
target. Advanced object representation
approaches are made possible by
the Doppler value included in each
detection.

Key future improvements include:

B Accurate estimation of
dimensions

B Detection of object orientation

B Motion prediction capabilities

B Classification for better
differentiation

Managing dispersed targets that divide

into several objects presents a difficulty,

making tracking and representation

more difficult. For automotive

applications to remain cost-effective,
a balance between high-resolution

object

object

algorithms and hardware-enabled
resolution is essential.
2. Radar-Grid Mapping for

Environmental Representation
Radar-Gridsprovideaninnovativewayto
represent static environments, originally
developed for mobile robots using
low-resolution ultrasonic sensors. Over
time, they have become instrumental in
solving various automotive challenges,
such as:

B Predicting driving lanes
B Defining free paths for navigation
B Parking space detection
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B Simultaneous Localization and

Mapping (SLAM) for parking
B Extracting landmarks
B Enhancing sensor fusion

By leveraging Radar-Grids, autonomous
vehicles can navigate complex
environments, including snow-covered
roads, with greater efficiency.

3. Unifying Static and
Environment Perception

Autonomous driving requires a thorough
awareness of both static and dynamic
environments. Radar-Grids aid in
defining free pathways and extracting
semantic information. Situational
awareness is greatly enhanced when
dynamic objects are included into a
grid-based framework.

Through the correlation of moving and
stationary objects inside the same
representation, advanced tracking
techniques such local radar-grid
tracking improve real-time decision-
making.

4. Ego-Motion Estimation: Enhancing

Vehicle Localization

Accurate ego-motion estimation s
essential for autonomous navigation.
Radar-based techniques use Doppler
data to measure the relative motion
between the vehicle and stationary
objects.

Advantages of radar-based ego-
motion estimation include:

B Resilience to  moving
interference

B Bias-free and drift-free motion
tracking

Dynamic

object
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B Precise handling of nonlinear
movements
B Compensation for traditional

odometry errors caused by wheel slip
or mechanical imperfections
This method strengthens vehicle
localization, ensuring reliable navigation
even in challenging terrains.

5. Radar-Based Localization
Techniques
Radar provides various localization

techniques that improve autonomous

vehicle positioning:

B Radar-Grid Localization (Radar-
Grid-Loc) - Enhances mapping
accuracy using grid-based models.

B Reliable Radar-Objects Map
- Strengthens object-based
localization in dynamic environments.

B Semantic-Radar-Grid Map -
Integrates semantic information for
better scene understanding.

B Radar-Landmarks — Assists in tasks
such as self-localization, SLAM, and
collision prevention.

By leveraging grid-based Markov
models and stochastic analysis, these
techniques improve robustness against
environmental variations. Additionally,
image processing and rotational-
invariant descriptors enhance map
registration accuracy.

6. Motion Prediction
Navigation
Predicting motion patterns is critical for
enhancingreactiontimes and optimizing
trajectory planning. Radar's azimuthal
Doppler profile allows single-shot
motion prediction, detecting yaw-rate
changes earlier than human perception.

This capability enables:
B Faster adaptation in tracking filters
B Improved accuracy in nonlinear
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for Improved

motion tracking

B Enhanced object classification

B By refining motion prediction,
autonomous systems can make
proactive decisions, improving safety
and efficiency.

7. Advanced Object
Using Doppler Profiling

Radar's Doppler signature analysis plays
a key role in object classification. The
Normalized Doppler Moment Method
helps determine wheel positions and
estimate:
B Object
direction

B Rear axle positioning

B Rotational movements and yaw-rate
estimation

B Size classification (small vs. large
vehicles)

B Object
mapping

This classification method significantly

improves object recognition and
tracking accuracy.

8. Sensor Fusion: Enhancing Perception
with Multi-Sensor Data

Combining radar with laser scanners

enhances object perception by merging

high-resolution contour data with

Doppler motion insights.

Benefits of sensor fusion include:

B Increased semantic information
density

B More accurate object dimension
estimation

B Improved reliability in tracking tended
dynamic objects

Integratingmultiplesensingtechnologies

strengthens detection capabilities,

making autonomous systems more

robust in diverse scenarios.

Classification

orientation and driving

dimensions for precise
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Leveraging Linkedin
for Business Success through

PersonalBranding
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3 ‘\q ' My journey started with a BCom in Accounting but later
discovered their passion for Digital Marketing at CDA
Abdul Salam M Academy. They gained hands-on experience in SEO, SEM,

Diaital Marketing E . and Social Media Marketing before joining a top institute as
feluellimeldzelne 2Eeiuiits g Digital Marketing Executive. | have also work as a freelance
Trivandrum digital marketer to help brands boost their online presence.

Why Do Some Brands Just Stand Out?
Haveyoueverwonderedwhycertaincompaniesseemmoreapproachable
and genuine while others just look... corporate?

Consider this: Who comes to mind when you hear the name Tesla? Elon
Musk. Steve Jobs comes to mind when you think of Apple. Falguni Nayar,

the founder of Nykaaq, is closely associated with even more recent firms.
People connect with people, not just logos, which explains why personal
branding is useful in this situation. developing oneself is just as important

as developing a business. And where's the greatest place for it? LinkedIn.
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What is Personal Branding &

Why Does It Matter?

Personal branding is all about
how people see you online. It's
about showing up as a redl,
knowledgeable, and trustworthy
person in your industry.

When you build your personal brand
on LinkedIln, you're doing three
powerful things:

Building trust — People prefer to
buy fromm someone they know and
respect.

Attracting opportunities — Clients,
investors, and partners come to you
instead of the other way around.
Giving your brand a personality
— Your personal story makes your
business more relatable.

Now, let's talk about how you can
use LinkedIn to do this.

How to Build a Personal Brand
That Grows Your Business

Your LinkedIn Profile = Your
Digital Business Card
First impressions matter! Your

LinkedIn profile should instantly

tell people who you are, what

you do, and why you matter.

* Profile Picture: A clear,
professional, and friendly
headshot. No vacation selfies!

e Headline: Don't just say
"“Founder of XYZ Agency.”
Instead, say “Helping Brands
Grow with  Smart Digital
Marketing | Founder, XYZ
Agency.”

* About Section: Tell your story.
Whydidyoustartyourbusiness?
What's your mission? Keep it
simple, real, and engaging.

 Featured Section: Add your
best work—articles, interviews,
videos, case studies.

Your profile should tellyourbrand'’s

story in a way that makes people

want to connect with you.
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Share Content That Builds Authority & Trust

People won't remember you just because of a great profile. You need to

show up consistently on their LinkedIn feed.

What should you post?

« Industry insights — Share trends, updates, and your thoughts on them.

*  Your journey — Talk about the struggles and lessons of running your
business.

«  Success stories — Share how you helped a client or grew your brand.

- Behind-the-scenes — Show what happens in your business every day.

Example: Instead of posting “Our company launched a new SEO tool!”,

try:

A year ago, we saw that small businesses struggle with SEO because

most tools are too complex. So, we built [Your Brand's Tool]—a simple

solution that gives actionable insights in seconds. Excited to launch

today!”

See the difference? You're not just selling—you're telling a story.

Engage & Build Real Connections

Personal branding is NOT just about posting—it's about conversations.
Comment on industry posts — Share your insights on trending topics.
Connect with relevant people — Clients, industry leaders, mentors.
Engage with your audience — Reply to comments, start discussions.

The more you engage, the more LinkedIn boosts your visibility
. 1Zag Issue 31| 47
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If you wont to toke |t up a notch use Llnkedlns bU|It in tools to mcrecpse

your reach: -

e LinkedIn Live — Host dlscussms Gbout industry trends.

* Linkedin Artlcles&NewsIetters erte in-depthinsightsthat showcgpse
your expertise. :

* Polls & Short Posts — Quick woys to get engogement
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M'Qet Sorqh She was a. dlgthI mclrketer struggllng to get noticed. Ins od
of se'hc)ng out hundreds of C.Q|d emalls, she started posting on LinkedIn.

One day, she shared- d post about a failed campaign and what she
learned from it. That' post Went viral,-Within a week, she had recruiter
and clients reaching out. Atonth’ later, she landed a dream job AND
signed two clients—just because she showed up on Linkedin.
This isn't luck. It's personal branding done right. |
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The !lggest Mistake? Staying I

* Not posting? People won't remember you.
* Not en
* Nott

ging? People won't trust you.
g your story? Your brand won't sta

Start Now: Build Your Personal Brand, Grow Your"

Your business isn't just about a logo or product—it' s < oout
» Optimize your LinkedIn profile. B >
» Share valuable content regularly.
» Engage with your network.

The more people trust and recognize you, the strong

becomes. ¥,
So, what's stopping you? Your LinkedIn journey storts téqg\}
s &
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