ORA0

. L |-:'I|':',!|

— - z -
e-magazine [m]% e

Issue 36
September 2025

PERPLEXITY Al

Smarter Answers,
Faster Decisions

Building an Affordable PLC
with ESP32:

Merging Embedded and Automation

T |
.SHAPING TOMORROW'S INDIA
Jthrough/Skilled Hands - IPCS Global

Ay 5 bE \ \
P i) \\ | \
; ' \
<. :
‘/c l'

4



CONTRIBUTORS




CONTRIBUTORS

Al-Powered Embedded Systems: Shaping
the Future of Intelligent Devices

Adharsh Santhosh

Embedded Engineer, Bangalore

Funnel Building : Redefining the Path to
Conversions

Varadaraj
DM Analyst, Tirunelveli.

Building an Affordable PLC with ESP32 :
Merging Embedded and Automation

Monishwaran V
Senior Project Engineer, Madurai

Hive to Jar: How Automation is Transforming
Beekeeping and Honey Processing

Paul Manuel
Project Engineer, Mysore

Q

Amps to Ohms: How Quantum Devices
Are Transforming Electrical Measurement

D A Anand

Regional Technical Head, Chennai

©

ol




ABOUT =

Our journey began in 2008 with the establishment of our first office
in Kochi, where our operations team initiated industrial automation
projects. Just a year later, we launched our first training center in Calicut.
With an unwavering commitment to quality, we quickly gained the trust
of students not only across India but also from countries in Africa.

Over time, our presence expanded into Nigeria, Qatar, the UAE, Kenya,
and the Kingdom of Saudi Arabia. By 2024, IPCS Global proudly operated
32 branches worldwide, earning a reputation as one of the most trusted
and respected providers of core technical training—offering programs
designed to be truly future-ready.

Each of our programs is carefully crafted to align with global industry
trends, employment opportunities, and evolving market needs. Our
current offerings include:

Industrial Automation

Building Management & CCTV Systems
Embedded Systems & Robotics
Internet of Things (loT)

Digital Marketing

IT & Software Development

Key highlights of our training include:

® 100% live and interactive sessions

® Government and internationally recognized certifications
® Comprehensive placement support

Looking ahead, we are on track to expand our network to 50 centers by
2025, reflecting our vision for growth and commitment to excellence. We
welcome passionate entrepreneurs and visionary investors to join us—
whether as franchisees under our proven model or as strategic partners
driving our global expansion. Together, we can build opportunities, shape
careers, and create lasting impact in communities around the world.

Visit us at ipcs.global.com to learn more.

At IPCS, our mission is to equip students with the skills of tomorrow by
staying aligned with emerging technologies, while upholding the highest
ethical standards. We cultivate a culture of teamwork, professionalism,
and mutual respect, ensuring student success and client satisfaction
across all domains.

In today's digital age, technology is the backbone of growth and
innovation. Embracing this reality, we continue to deliver excellence
across the globe.

To further our vision, Team IPCS proudly presents Iziar—a magazine
dedicated to exploring technological insights, industry trends, startups,
and digital culture. Iziar aims to make technology accessible, engaging,
and inspiring, keeping readers informed about the innovations shaping
our future.

Technology is like air—indispensable to life. Step into the world of Iziar
and experience the future.

“TIME AND TECHNOLOGY WAIT FOR NONE"



Shaping Tomorrow's INDIA
through Skilled Hands - IpCs Global

Moni Celshia. A

Senior HR Executive
Mumbai

Moni Celshia. A is a dedicated HR professional and Post Graduate in
Economicswholeadsthe HRandPlacementsdivisionatIPCSGlobal. With
a strong focus on people and career development, she is responsible for
managing internal recruitment across the North Zone while also driving
external student placements with reputed organizations. She plays a
pivotal role in bridging the gap between talent and industry needs,
ensuring that students are placed in roles aligned with their skills and
aspirations. Her expertise lies in talent acquisition, career counseling,
employer engagement, and placement strategy development, which
enables her to connect the right candidates with the right opportunities.

J

t IPCS Global, we believe that training is not just about teaching skills — it is about shaping

the future of a nation. Every young person who walks into IPCS is more than a student; they
are a torchbearer of India's tomorrow. Our mission goes far beyond classrooms and labs. It is
a national movement — to skill every youth, reduce unemployment, and help India rise from a
developing economy to a global powerhouse.

India at a Historic Turning Point

India is on the cusp of a historic transformation. With over 1.4 billion people, we have the world's
largest youth population. More than 65% of Indians are under 35, and by 2030, India is projected
to have the largest working-age population globally — a demographic dividend unique to
our nation. But this opportunity could become a challenge if our youth remain unskilled or
underemployed. Today, only 49% of Indian graduates are considered employable in their fields.
IPCS Global is committed to closing this gap between education and industry.
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IPCS Global: A Mission with a Vision

Founded to empower
youth  with  industry-
ready skills, IPCS Global
is a leading training
institute in key modern
domains: Industrial
Automation, Building
Management  Systems,
CCTV & Security, Digital
Marketing, Data Science,
Embedded Systems,
and |loT. Every vyear,
thousands of students
and fresh  graduates
enter IPCS centers aiming
to transform into skilled
professionals who can
compete globally.

Our specialized
training helps them gaina
footholdinIndia'sevolving
industries and prepares
them for international

opportunities. In a

rapidly developing, .
technology-driven ¢

India, IPCS ensures
youth don't fall behind
but become the skilled
manpower driving
innovation and progress.

Inspired by Dr. A.P.J.
Abdul Kalam's words —
“Dream is not that which
you see while sleeping; it
is something that does
not let you sleep” — we
turn dreams into reality,
one skilledhand at atime.
Our mission is to produce
experts who can keep
pace with automation,
digitalization, and lead in
future-focused fields like
Embedded Systems, loT,
and Data Science.

Building Skills for a Technology-Driven India

India today stands at the crossroads of the Fourth Industrial
Revolution. Automation, Artificial Intelligence (Al), the Internet of Things
(IoT), and Data Science are redefining industries across the globe.
From smart factories powered by automation to digital businesses
thriving on online platforms, the future belongs to those who are skilled

in technology.

At IPCS Global, our curriculum is designed to align with industry

demands. For example:

® Industrial Automation & BMS : Prepares students to work
with PLCs, SCADA, HMI, VFDs, and automation tools that power

industries, metros, and smart buildings.

® Embedded Systems & loT: Equips learners to design and
program smart devices, from wearable tech to intelligent home

solutions.

® Data Science & Digital Marketing: Helps students master the
language of the digital economy, making them future-ready for IT,

e-commerce, and global businesses.

® CCTV & Security Systems: Strengthens skills in one of the

fastest-growing sectors as India urbanizes rapidly.

Such industry-specific programs ensure that IPCS students are
not just job-seekers but problem-solvers, contributing directly to

India’s growth story.
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From Swadeshi to Skill India

Our mission strongly reflects Mahatma
Gandhi's vision of Swadeshi — not just using
Indian goods or wearing khadi, but embracing
self-reliance in every aspect of life. In today'’s
world, that self-reliance means acquiring skills
and knowledge. Our youth dream of a glorious
India — to defeat unemployment, end poverty,
and build prosperity, not through dependence,
but by living Gandhi's timeless principle of
Swadeshi.

Independence in 1947 wasn't just political;
true freedom is economic and intellectual
strength — where our youth lead confidently
without depending on foreign skills. Initiatives

sizid@r

like Skill India and Atmanirbhar Bharat carry
this spirit forward. IPCS contributes by creating
skilled professionals who power industries and
reduce reliance on imports.

Today, this spirit thrives not only in goods
likekhadi, but also in the skills, innovation, and
resilience of our youth — minds that are smart,
strong, and capable. Their hands won't stretch
out for help — they will build a self-reliant,
powerful India.

August 15, 1947, gave us the right to shape
our destiny. True freedom lies in self-reliance
— where our youth rise as leaders of a truly
developed nation.
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IPCS Training Offers More than Technical Skills

It creates life-changing opportunities. A
student from a small town can learn Industrial
Automation and land a job abroad. A struggling
IT graduate can reskill in Data Science and
enter the digital economy. An engineer can
master Embedded Systems and loT to become
a startup innovator in smart India.

We believe in inclusive growth, giving youth
from all backgrounds access to global skills —

reducing unemployment and restoring dignity,
confidence, and hope.

With o nationwide footprint, IPCS
passionately shapes individuals who drive
India’s progress. | say with every nerve alive —
our skilled youth will carry the lamp of hope,
marching proudly for the nation. We are not
just training students — we're building the
architects of a stronger, more prosperous India.

ﬁ Future Driven by Skilled Hands

India’'s dream of becoming
a developed nation rests
on its young workforce. By
eliminating unskilled labor and
nurturing globally competitive
professionals, IPCS sees youthnot
as job-seekers but job-creators.
With centers across the country,
IPCS continues to make world-

class education accessible to
Qery aspiring student.

Our mission is simple:
empower youth to build a
prosperous, self-reliantindia. True
freedom is self-dependence —
and India’s future will be shaped
not by borrowed technology, but
by the skilled, innovative, and
determined hands of its own
people.
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Conclusion

At IPCS Global, we don't just train students — we sculpt warriors of progress,
innovators of tomorrow, and leaders of a stronger India. Our classrooms aren't
just spaces for learning — they are launch pads of dreams.

We envision a future where every young person trained at IPCS carries
the lamp of hope, marching to eliminate unemployment, drive innovation, and
build a prosperous, self-reliant India. India’s tomorrow is being forged today
— in IPCS's labs, classrooms, and training centers. We are proud to lead this
transformation.
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AUTOMATION TO AUTONOMY
The Industrial Impact

of Hyper Automation

With over 2 years of hands-on experience as an
Automation Engineer, | specialize in designing,
developing, and installing automated systems for
industrial applications. My core expertise includes
Programmable Logic Controllers (PLC) and Supervisory
Control and Data Acquisition (SCADA) systems,

complemented by strong knowledge in Human-

Machine Interfaces (HMI) and Variable Frequency

Drives (VFD). | am skilled in implementing efficient

Kanchana V control solutions that enhance productivity, optimize
Project Engineer processes, and ensure reliable system performance.

Trivandrum

The industrial sector is experiencing a paradigm shift
fueled by hyper automation—a strategy that moves
far beyond traditional automation by integrating
advanced digital technologies into every layer
of operations. While early automation primarily
focused on repetitive and rule-based tasks through
robotic process automation (RPA), hyper automation
introduces a more holistic and intelligent approach. By
combining artificial intelligence (Al), machine learning
(ML), industrial Internet of Things (lloT), advanced
analytics, cloud computing, and business process
management (BPM), organizations can automate not
only tasks but also complex decision-making and
end-to-end industrial workflows.

For industries, this means creating smart ecosystems
where machines, sensors, software, and humans work
in harmony, enabling plants and enterprises to achieve
levels of agility, efficiency, and predictive capability
that were once unimaginable. Hyper automation
thus represents a core driver of Industry 4.0 and the
shift toward Industry 5.0, where human creativity and
machine intelligence complement each other.

G1zidr Issue 36 | 07




Core Characteristics of
Automation
1. End-to-End Process Automation

Unlike traditional automation, which is often
siloed, hyper automation connects the full
spectrum of processes—from data collection
to analysis, decision-making, and action. This
enables a continuous flow without manual
hand-offs.

2. Integration of Multiple Technologies

Hyper automation relies on a toolset rather
than a single solution. RPA handles repetitive
digitaltasks, lloTsensorsgatherliveoperational
data, Al/ML interpret that data for insights,
and advanced analytics/ERP systems drive
business decisions. Cloud computing ensures
accessibility and scalability.

3. Self-Learning and Adaptive Capability

Through machine learning and process
intelligence, hyper automation systems
improve themselves over time. They detect
patterns, adjust workflows, and adapt to
changing environments without needing
reprogramming.

4. Scalability Across Operations

Once established, hyper automation
solutions can be replicated across multiple
plants, production lines, or even global
facilities, creating standardized yet adaptive
operations.

Hyper

Cazi@r

Key Technologies Powering Hyper
Automation

e Artificial Intelligence (Al) & Machine
Learning (ML): Enable predictive insights,
anomaly detection, and autonomous
decision-making.

® Robotic Process Automation (RPA):
Automates back-office and supply chain
tasks like order processing, invoicing, and
reporting.

® Industrial Internet of Things (lloT):
Provides real-time machine, environment,
and product data through smart sensors.

® Computer Vision: Enhances automated
quality control, defect detection, and
safety monitoring.

® Business Process Management (BPM):
Orchestrates complex workflows across
departments and systems.

® Cloud & Edge Computing: Ensure data
accessibility, faster processing, and
integration across distributed operations.

® Low-Code Platforms: Enable rapid
customization and automation
of workflows without extensive [T
dependence.
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Benefits of Hyper Automation in
Industry
1. Enhanced Efficiency and Productivity

Continuous, end-to-end automation
reduces bottlenecks, increases production
speed, and improves overall equipment
effectiveness (OEE).

2. Predictive and Preventive Maintenance

Al-powered predictive maintenance
minimizes unexpected breakdowns and
costly downtime by identifying issues before
they escalate.

3. Improved Product Quality

Computer vision and analytics reduce
human inspection errors, ensuring consistent
quality and minimizing rework.

4. Cost Reduction and Resource
Optimization

Automated resource allocation, energy

monitoring, and inventory management

lower operational costs and wastage.

5. Agile and Resilient Supply Chains

Automated procurement, demand
forecasting, and supplier coordination allow
industries to adapt quickly to disruptions.

6. Human Empowerment
By removing repetitive tasks from workers'
responsibilities, employees can focus on

innovation, problem-solving, and value-
driven activities.

Real-World Application: Smart Automotive Assembly Plant
Consider a car manufacturing plant adopting hyper automation

1. lloT Data Collection: Thousands of embedded sensors provide continuous data streams
from robotic arms, welding machines, paint booths, and inspection lines.

2. Al-Powered Predictive Maintenance: Machine learning models analyze vibration and
thermal patterns. Early warning signals trigger scheduled maintenance before a breakdown
occurs.

3. RPA in Supply Chain: Bots automatically generate purchase orders when critical
components like brake pads fall below thresholds.

4. Automated Quality Control: High-resolution cameras and computer vision detect micro-
defects in paintwork. Defects are corrected instantly by robotic sprayers.

5. Integrated Ecosystem: All systems communicate in real time. If rework occurs, schedules and
customer delivery timelines are updated automatically.

Impact:

B Downtime reduced by 40%+

B Higher first-pass yield with fewer defective units

B Reduced inventory costs through just-in-time procurement

B Faster adaptation to global supply chain fluctuations

@
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Cross-Industry Applications

® Pharmaceuticals: Automated  drug
formulation, compliance monitoring, and
Al-based quality checks.

® Food & Beverage: lloT-driven freshness
monitoring, robotic packaging, and
automated hygiene inspections.

® Oil & Gas: Predictive asset monitoring,
remote pipeline surveillance, and digital
twins for safety planning.

® Electronics: Automated PCB inspections,
Al-driven defect detection, and flexible
manufacturing scheduling.

Challenges in Adoption

While promising, hyper automation comes
with its set of challenges

4 High Initial Investment: Advanced
sensors, Al models, and integration
platforms demand significant upfront
capital.

4 ComplexIntegration: Connecting legacy
systems with modern platforms can be
difficult and time-consuming.

¢ Change Management: Workforce
resistance and fear of job displacement
must be addressed through reskilling and
upskilling.

€ Data Security Concerns: More connected
devices increase vulnerability to cyber
threats.

4 Stakeholder Buy-In: Convincing
management and employees of ROl and

long-ter zeﬁts is critical for adoption.

Future Outlook

Hyper automation is paving the way for
fully autonomous factories where decisions
are made in real time with minimal human
input. In the near future, industries will move
toward digital twins—virtual replicas of
plants that allow simulation, optimization,
and troubleshooting without disrupting
physical operations. Furthermore, the rise of
Industry 5.0 will see collaboration between
humans and machines deepen, where
workers provide creativity and contextual
judgment while machines handle precision
and scalability.
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Conclusion

Hyper automation signifies more than anupgrade
in technology—it is a strategic transformation of
industrial operations. By integrating Al, ML, RPA,
lloT, cloud computing, and low-code solutions,
organizations gain the ability to orchestrate
entire workflows intelligently.

The results are clear:

Higher productivity and efficiency

Lower operational costs

Predictive and adaptive operations
Improved cross-departmental collaboration
Faster, data-driven decisions

Yet, adoption requires careful planning,
investment, and cultural change. Organizations
that embrace hyper automation early will enjoy
a decisive edge in competitiveness, resilience,
and innovation in the digital era.

In short, hyper automationis not just a technology
trend—itisthe next frontier ofindustrialexcellence.
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Smarter Answers Fcrst er

Deekshitha S

IT Engineer, Mysore

Passionate about the intersection of data
and technology, | work as an IT Engineer
specializing in building solutions that transform
raw data into business value. My expertise
spans Python, Machine Learning, SQL, Power
Bl, and Tableau, enabling me to design smart
automation systems, seamless data pipelines,
and interactive dashboards that simplify
complex information into actionable insights.
With a solid foundation in programming and
data science, | combine technical proficiency
with analytical thinking to deliver measurable
results. Committed to continuous learning and
innovation, | leverage emerging tools and
methodologies to stay ahead in the evolving
IT and analytics landscape. My ultimate goall
is to help organizations harness data as a
powerful asset for smarter decisions and long-

Grm success. )
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Decisions

n today's world, where digital information
multiplies at an exponential rate, the ability to
quickly find accurate and relevant knowledge
has never been more critical. For decades,
search engines have served as our primary tool
for exploring the web. But as questions grow
more complex, this keyword-based model
often forces users to sift through countless links,
cross-check facts, and piece together insights
manually.

Enter Al-powered agents like Perplexity Al, which
represent a profound shift in how we search for,
consume, and interact with knowledge. Moving
beyond keyword search, Perplexity delivers
conversational, context-aware answers with
transparent sourcing—ushering in a new era of
intelligent information retrieval.




The Evolution of Information Retrieval

Traditional search engines rely on keyword matching. While effective for simple queries, this
approach becomes inefficient for multidisciplinary or nuanced questions. Users must often click
through multiple results, compare perspectives, and build their own conclusions.

By contrast, Al agents leverage large language models (LLMs) to interpret natural language
queries. They capture the nuance, intent, and context behind questions, enabling them to deliver
structured, conversational answers rather than a static list of links. This marks a fundamental
change: from merely locating information to understanding and contextualizing it.

What Makes Perplexity Al Different?

Perplexity Alcombines advanced naturallanguage processing,
real-time web access, and transparent citations to ensure
users receive both relevant and verifiable answers.

¢ Contextual Intelligence: Complex queries like “How does
climate change affect agriculture in developing countries?”
are answered in structured, multi-perspective formats.

Live Data Integration: Unlike static Al models, Perplexity

retrieves information from the live web, ensuring freshness
and accuracy.

Transparency and Trust: Every response is backed by
cited sources, encouraging fact-checking and minimizing
reliance on “black-box" Al outputs.

This approach not only accelerates knowledge discovery

but also builds confidence—critical in domains where
misinformation or outdated content carries real risks.

Use Cases Across Industries

¢+ Business & Enterprises: Accelerated - market A .
research, competitive analysis, and document UL D & 4. -

° ¢
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. . o b o s& %
summarization allow teams to focus on strategy 4 : IR T
rather than manual fact-finding. “ ' e el 2 SO
+ Education & Training: Students and educators A R e A
benefit from interactive, tutor-like experiences— . . et LI et g

breaking down complex topics and enobllng
follow-up exploration.

¢ Technology & Development: DeveIQpersa
gain quick, context-specific coding help and
troubleshooting insights, reducing time wasted
on forum searches. :

+ Healthcare & Research:Cliniciansandresearchers .
access up-to-date findings with verified sources,
supporting evidence-based decision-making:
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Benefits of Al-Powered Retrieval

¢ Speed - Hours of manual searching condensed
into seconds.
¢ Accuracy - Contextual understanding plus cited

references reduce errors.

¢ Customization - Conversational refinement tailors
responses to user needs.

¢+ Better Decisions - Across industries, faster and more
accurate knowledge leads to smarter strategies and
improved outcomes.

Challenges and Ethical Considerations

Despite its promise, Al retrieval tools face hurdles. Bias,
misinformation, and over-reliance are persistent risks. Models
can misinterpret context or amplify flawed sources.

Perplexity's transparent sourcing mitigates some concerns, but
users must apply critical judgment. Ethical deployment also
requires safeguards against data misuse, algorithmic bias, and
over-dependence on machine-generated insights.

Ultimately, Al should augment—not replace—human reasoning.

The partnership between critical thinking and Al assistance is
what drives real value.

The Road Ahead

The future of information retrieval lies in deeper
integration of Al agents into everyday workflows.
We can expect:

¢ Enterprise Integration: Embedded Al within
productivity suites, CRMs, and ERP systems.

Voice Interfaces: Conversational access to
knowledge through natural speech.

Domain-Specific Agents: Tailored Al tools for
industries like law, medicine, and finance.

Digital Co-Pilots: Al acting as collaborative
partners, not just search tools.

Perplexity Al exemplifies this trajectory—
pioneering a model that blends conversational
ease, real-time accuracy, and transparency
to create a smarter, more intuitive knowledge
ecosystem.
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Conclusion

We are entering a new chapter in the information age. Traditional search engines
opened access; Al agents like Perplexity unlock understanding. By combining
intelligent processing with live data and source transparency, Perplexity redefines
search as a conversational, trusted, and efficient experience.

For businesses, educators, researchers, and decision-makers, embracing Al-powered
retrieval is no longer optional—it is a competitive necessity. In a fast-moving world
where information is power, the ability to transform raw data into actionable
knowledge will define the leaders of tomorrow.

Perplexity Al represents not just the future of search, but the foundation of an
era where knowledge becomes truly intelligent.
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Tableau vs Power Bl Q0=
A Comparative Analysis

Rahini
IT Engineer
Trichy

An experienced IT Trainer with expertise in Java,
Python, SQL, and Power B, specializing in delivering
practical, industry-oriented training to students and

professionals. Skilled in simplifying complex concepts
and fostering interactive learning environments.
Adept at designing customized training modules to
enhance technical knowledge and problem-solving
skills. Committed to bridging the gap between
academic learning and real-world application.

In today's business environment, data is no longer just a
supporting asset—it is the foundation of strategy, innovation,
and growth. Organizations depend heavily on Business
Intelligence (Bl) platforms to transform raw data into
actionable insights that drive performance. Among the
leading players in this space, Tableau and Power Bl have
emerged as the most widely adopted solutions. While both
tools serve the same overarching purpose, they differ
significantly in  adoption trends, usability, integration
capabilities, and strategic fit.

Ease of Use

Power Bl is recognized for its ease of adoption, particularly among business users. Its intuitive interface,
combined with native integration into Microsoft applications such as Excel, Azure, and Teams, enables
users to create dashboards with minimal technical expertise. This makes it especially attractive to
organizations seeking rapid deployment and low training overhead.

Tableau, by contrast, requires a steeper learning curve but offers far greater flexibility and control. It is
typically preferred by data professionals who need advanced customization and visualization depth.
Once mastered, Tableau enables highly interactive, detailed and visually rich data storytelling.
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2. Ecosystem Integration

Many enterprises adopt a hybrid approach, using
Power Bl for operational reporting and Tableau for
strategic analytics. Their usage patterns highlight
the strengths of each tool

1. Adoption Trends

e Power Bl : Rapidly gaining traction in
organizations aligned with Microsoft
ecosystems. Its affordability and accessibility
make it a preferred choice for SMEs and
departmental reporting.

* Tableau: Widely adopted by large enterprises
and data-centric organizations with mature
analytics practices. Its strength lies in advanced
visualizations and deep data exploration.

Area
Executive Dashboards

Sales & Marketing
Operations
Finance

HR & Talent

Tableau
Global, interactive KPI
reporting
Customer behaviour

analysis, segmentation

Supply chain and
performance analytics
Complex forecasting and
modelling

Workforce diversity and
analytics

Power BI
Departmental, real-time reporting

Lead tracking, sales forecasting with
Dynamics CRM

Inventory, logistics, and efficiency
monitoring

Budgeting and financial reporting

Payroll and recruitment dashboards

iziar
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3. Ecosystem Integration

Power Bl : Best suited for Microsoft
environments, with seamless connections
to Office 365, SharePoint, and Azure. Role-
based access and governance integrate
naturally with Azure Active Directory.

Tableau : Offers wider connectivity across
platforms, including AWS, Google Cloud,
Snowflake, and enterprise data lakes, making
it versatile for heterogeneous IT landscapes.

4. User Roles

Power Bl : Empowers self-service BI, allowing
managers and non-technical users to
independently build dashboards.

Tableau : Favoured by analysts, data
scientists, and Bl teams who require
advanced modelling, customization, and
analytics depth.

5. Organizational Benefits

Power Bl : Affordable, easy to learn, strong for
real-time and standardized reporting, ideal
for decentralized teams.

Tableau: Superior visualization, excellent for
centralized analytics teams, and best for
storytelling-driven insight delivery.

6. Challenges

Governance: Both tools require careful
management of access, security, and data
quality.

Training : Tableau requires more structured
training, while Power Bl risks inconsistent
reporting if governance is weak.

Tool Fragmentation : Running both tools
simultaneously may result in duplication of
effort and higher costs.

nnnnnnnnnn
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Conclusion

Performance and Scalability

Both platforms handle large datasets, but
Tableau is generally more robust when dealing
with highly complex data sources. Power BI
remains efficient for most business cases,
though performance may decline with very
large datasets unless paired with Microsoft's
cloud infrastructure.

Pricing and Licensing

* Power Bl : Cost-effective, with a free version
and low-cost entry plans. Best suited for
start-ups and SMEs.

* Tableau : More expensive, often requiring
enterprise-level investment, but justified by
its advanced capabilities and flexibility.

Strategic Considerations

The decision between Tableau and Power Bl
should account for:

Data strategy maturity

Existing IT infrastructure

User skill levels

Budget constraints

v v Vv Vv Wwv

Long-term scalability

Both Tableau and Power Bl are powerful Bl tools that empower organizations to transform
data into actionable intelligence. Power Bl excels in affordability, rapid adoption, and
Microsoft ecosystem integration, making it ideal for small to medium enterprises and
decentralized teams. Tableau leads in advanced visualizations, customization, and
enterprise-level analytics, making it the preferred choice for organizations with dedicated

data teams and complex reporting needs.

Forward-looking businesses increasingly invest in cross-platform expertise, ensuring
flexibility, scalability, and resilience in their Bl strategy. Ultimately, the best choice depends
on aligning the tool with organizational goals, existing infrastructure, and the maturity of

the data culture.
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Cold Calls to

Smart Outreach

A Sales Shift

| am responsible for maintaining strong
and positive relationships between the
company and its customers. My focus
is on ensuring customer satisfaction by
addressing needs and providing timely
support. | work to resolve issues effectively,
turning challenges into opportunities for
improved service. By building trust and
clear communication, | aim to strengthen
customer engagement. My ultimate goal is
to foster long-term loyalty and contribute
to sustained business growth.

Sales has always been the lifeline
of business growth, but the way
it is practiced has undergone
a remarkable transformation.
Traditional sales once relied heavily
on cold calls, door-to-door pitches,
and generic follow-ups. While these
approaches played a significant
role in the past, today's digitally
connected customers demand more
personalized, value-driven, and
intelligent engagement. This shift
from cold calls to smart outreach
is redefining sales success in the
modern era.
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The Rise of Smart Outreach

Smart outreach is a modern sales strategy
that leverages data, technology, and
personalization to engage customers
meaningfully. Instead of random calls,
sales professionals now rely on insights,
analytics, and digital tools to identify the
right prospects and approach them at the
right time with the right message.

For decades, cold calling was the primary
method of reaching potential customers.
Sales representatives would dial numbers
from a list, often with little to no knowledge
about the prospect's needs or interests.
While this strategy occasionally generated
leads, it suffered from several drawbacks:

e Low Conversion Rates: Most cold calls
were ignored or rejected outright.

* Intrusive Nature: Customers viewed
unsolicited calls as interruptions.

* Lack of Persondlization: Generic
sales pitches rarely addressed actual
customer pain points.

* Time-Consuming: Sales teams often
spent more time chasing uninterested
leads than nurturing quality prospects.

As customer expectations evolved, it
became clear that businesses needed
smarter, more customer-centric methods
to connect and convert.

Issue 36 | 22




B Data-Driven Targeting

Modern CRM systems and Al-powered analytics
allow sales teams to segment audiences, track
behaviors, and predict buying intent. This ensures
outreach efforts are focused on prospects who are

most likely to convert.

g,
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B Personalization at Scale

Smart outreach goes beyond using a customer’s
name in an email. It tailors communication based on
industry, challenges, preferences, and engagement
history. Personalized interactions build trust and
show prospects that the brand understands their
needs.

B Omnichannel Engagement

Instead of relying on phone calls alone, sales teams
now connect through emails, social media, video
messages, and chatbots. This multi-touchpoint
approach ensures consistent and relevant
communication across platforms.

H Automation and Al

Tools like automated email campaigns, Al chat
assistants, and predictive lead scoring reduce
manual work and help sales representatives focus
on high-value tasks such as relationship-building
and closing deals.

B Value-First Approach

Smart outreach prioritizes educating and helping
prospects rather than pushing a hard sell. Sharing
insights, case studies, and tailored solutions
positions sales professionals as trusted advisors.
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Why Smart Outreach Works

The effectiveness of smart outreach lies
in its ability to align sales strategies with
customer expectations. Today's buyers
are well-informed; they conduct research,
compare options, and expect businesses
to understand their challenges. By
leveraging data and technology, smart
outreach:

€ Improves conversion rates by targeting
qualified leads.

€ Builds long-term relationships based
on trust and relevance.

€ Saves time and resources by focusing
on prospects with genuine interest.

€ Creates consistent brand experiences
across multiple channels.

nnnnnnnnnn

B2B Sales : A software company
uses LinkedIin analytics to
identify  decision-makers in
specific industries. Personalized
outreach messages highlight
relevant case studies, making
the conversation more
impactful.

. E=commerce: Al-driven product

recommendations sent  via
email increase cross-selling
and upselling opportunities,

resulting in higher customer
lifetime value.

. Healthcare and Education:

Smart outreach campaigns
provide tailored information
about services or courses,
addressing unique needs
rather than delivering generic
promotions.
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Challenges in Transition

Despite its advantages, shifting from
cold calls to smart outreach comes with
challenges:

» Technology Dependence : Over-
relionce on automation can make
interactions feel roboticif not balanced
with human touch.

> Data Privacy Concerns: Collecting
and using customer data responsibly
is critical to maintaining trust.

» Skill Gap : Sales professionals
must adapt to new tools, digital
communication, and data-driven
strategies.

Organizations that address these
challenges by training theirteams, ensuring
ethical data practices, and blending
technology with human connection will
thrive in this new sales landscape.

The journey from cold calls to smart outreach
represents more than just a change in sales
techniques—it reflects a fundamental shift in how
businesses view and treat their customers. Instead
of chasing leads with generic pitches, modern sales
strategies focus on building relationships, delivering

value, and creating trust. By embracing smart
outreach, businesses are not only improving their
conversion rates but also laying the foundation for
sustainable, long-term success in an increasingly
competitive marketplace.

The Future of Sales Success

As technology continues to advance,
the future of sales will become even
more intelligent and adaptive. Al-
powered  conversational  agents,
predictive analytics, and hyper-
personalized content will dominate
outreach strategies. However, the
core principle will remain unchanged:
customers value authentic, helpful, and
meaningful engagement.
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Adharsh Santhosh
Embedded Engineer,
Bangalore

Driven by a strong passion for Embedded Systems and
loT, | specialize in designing and developing real-time
intelligent solutions. My expertise spans across platforms
such as Arduino, STM32, PIC, 8051, ESP8266, NodeMCU,
and Raspberry Pi, enabling me to create prototypes
that seamlessly evolve into scalable, connected systems.
Proficient in Embedded C, Python, and communication
protocols (UART, 12C, SPI), | integrate sensors and hardware
components to build smart, adaptive applications. My
focus lies in automation, innovation, and continuous
learning, ensuring the delivery of efficient, reliable, and
future-ready solutions in the dynamic world of embedded
intelligence and IoT.

n today’s fast-paced digital era, embedded systems are no longer limited to running simple,
pre-programmed tasks. The integration of Artificial Intelligence (Al) into embedded systems
has opened new frontiers, enabling devices to perceive, learn, and adapt in real time. This
transformation is revolutionizing industries such as healthcare, automotive, manufacturing,
consumer electronics, and beyond. Al-powered embedded systems are rapidly becoming the
foundation of intelligent solutions that drive automation, efficiency, and decision-making at the

edge
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1 dedicated
itionally, these
~ limited processing
basic input-output
_ . However, with advancements in
microcontrollers, processors, and low-power
chips, embedded systems are now capable of
running Al algorithms directly on the device.

Al-powered embedded systems combine
machine learning (ML), computer vision, and
natural language processing with embedded
hardware to perform tasks that once required
large-scale computing infrastructure. This
evolution means that devices can operate
independently, make real-time decisions, and
improve performance through learning, all
without depending heavily on cloud resources.

Several innovations are fueling the adoption of Al in embedded systems:

1.

Edge Al Processing

Instead of sending all data to the cloud, embedded devices process information locally. This
reduces latency, improves privacy, and enables faster responses—critical for applications like
autonomous vehicles and medical devices.

. Energy-Efficient Al Chips

The rise of Al-specific hardware such as Neural Processing Units (NPUs) and Al accelerators
allows complex models to run on small, power-constrained devices without draining batteries.
On-Device Learning

Future systems are not only capable of inference (executing pre-trained models) but also
incremental learning, where the device refines performance based on local data.

Connectivity with loT and 5G/6G

The combination of embedded Al with high-speed networks enables smart, interconnected
ecosystems where devices collaborate seamlessly.
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Smartwatches and wearable medical devices
equipped with Al analyze heart rate, oxygen
levels, and sleep patterns in real time. More
advanced systems can detect irregularities
such as arrhythmia or early signs of chronic
conditions, empowering patients  with
proactive healthcare.

Autonomous driving heavily relies on Al-
embedded systems for computer vision,
sensor fusion, and decision-making. From lane
detection to collision avoidance, these devices
ensure safety and efficiency on the roads.

In manufacturing, Al-powered embedded
systems enable predictive maintenance,
real-time defect detection, and autonomous
robotic control. Machines can analyze
vibrations, temperature, and performance
data to prevent failures before they occur.

Voice assistants, smart cameras, and home
automation systems are evolving with
embedded Al, making interactions more
natural and secure. Al enables these devices to
learn user preferences, adapt behaviors, and
optimize energy usage.

Al-driven sensors in agriculture monitor
soil health, weather, and crop conditions,
supporting  precision  farming.  Similarly,
environmental monitoring systems analyze air
quality and water conditions for sustainability
efforts.
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Challenges in Al-Powered
Embedded Systems

While the potential is enormous, several
challenges must be addressed for large-scale
adoption:

B Power and Resource Constraints : Running
Al on small devices requires optimizing
algorithms for minimal memory and power
consumption.

. B Security and Privacy : Al-powered devices
) o= collect and process sensitive data. Ensuring
— — - robust security at both hardware and
T - > software levels is essential.

- B Scalability : Designing systems that can
adapt across industries and support diverse
Al models remains complex.

B Cost : High-performance Al chips can
increase device costs, slowing down
adoption in cost-sensitive markets.

The future of Al-powered embedded systems
looks promising as innovations continue to
accelerate. TinyML (Tiny Machine Learning) is a
growing field where Al models are optimized to
run on extremely resource-constrained devices.
Similarly, neuromorphic computing—mimicking
the brain's neural architecture—will push
embedded intelligence to new heights.

With the rollout of 5G and upcoming 6G networks,
devices will collaborate in real time, supporting
applications like connected autonomous
vehicles, smart grids, and next-generation
robotics. Furthermore, advances in hardware
security and post-quantum cryptography will
make embedded Al systems more resilient
against cyber threats.

Issue 36 | 29



Al-powered embedded systems are redefining the boundaries of technology. They transform
everyday devices into intelligent companions capable of learning, adapting, and making
decisions at the edge. From saving lives in healthcare to driving efficiency in industries, the
applications are limitless.

As technology continues to evolve, the synergy of Al and embedded systems will serve as
the backbone of the digital future. Businesses, researchers, and innovators must embrace
this convergence to unlock smarter, safer, and more sustainable solutions for the world.
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Varadaraqj
DM Analyst, Tirunelveli.

I'm Varadha Raj, a passionate Digital Marketing
Professional with hands-on experience at the
Academy of Media and Designing. | have a strong
background in driving digital campaigns and have
consistently exceeded expectations in previous
roles by creating impactful marketing strategies.
My expertise spans SEO, SEM, and marketing
databases, enabling me to design data-driven
promotional campaigns that deliver measurable
results. | also bring solid experience in landing page
optimization, user funnel design, and A/B testing,
ensuring maximum conversion and engagement.
With a commitment to continuous learning and
adaptability, | am confident that my skills and
experience align with the evolving needs of the
digital landscape. My goal is to leverage innovative
marketing approaches to support organizational
growth and future development.
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Funnel building is the strategic
process of guiding a prospect
from their first interaction with a
brandto the moment they make
a purchase—and beyond. It is
not just about sales; it is about
crafting a customer journey
that nurtures trust, delivers
value, and converts curiosity
into loyalty. A well-structured
funnel ensures that businesses
connectwiththerightaudience,
deliver the right message at
the right time, and maximize
conversions. In today's digital-
first environment, the funnel
has become the blueprint for
customer success, transforming
casual visitors into long-term
patrons.
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The Evolution of Funnel Building

As we move through 2025, funnel building
has evolved from a linear process into a fluid,
dynamic strategy. In the past, marketers relied
on a straightforward sequence: attract leads,
nurture them with content, and close the sale.
But the modern digital landscape has rewritten
the rules. Customer journeys are no longer
predictable—they are personalized, adaptive,
and influenced by countless digital touch points.

Today's funnels are intelligent, data-
driven systems that leverage behavioral
insights, platform-specific preferences, and
psychological triggers. Successful businesses
no longer focus on a single funnel but instead
build multiple micro funnels tailored to specific

audience segments, industries, and levels

of customer awareness. This shift reflects a
deeper understanding of how people discover,
evaluate, and commit to brands in a fast-
changing marketplace.

Perhaps the most revolutionary change in funnel
building is the integration of artificialintelligence
(Al) and automation. These technologies allow
marketers to rethink every phase of the funnel
with greater precision. Traditional methods—
such as sending generic email campaigns to
every subscriber—are now ineffective. Instead,
Al powers hyper-personalization at scale.

Gazi@r

Funnels 2.0 now integrate Al-driven features
such as lead scoring, behavioral segmentation,
and predictive analytics. These platforms
adjust email sequences, Chabot responses,
and landing page content in real time based
on user behavior, device type, geographic
location, and even time of day. By leveraging
Al, businesses can optimize funnels instantly,
ensuring that every interaction feels timely,
relevant, and personalized.
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The Rise of Content Personalization and Micro funnels

Generic funnels are rapidly becoming obsolete.
Customers today expect brands to understand
their unique needs and speak directly to their
pain points. This has given rise to content
personalization and micro funnels. Instead
of one broad funnel for a product or service,
marketers are now creating multiple variations
tailored to different audience segments.

For example, a software company may

Social Media as the New Funnel Entry Point

Social media platforms like TikTok, Instagram
Reels, and YouTube Shorts have redefined
how prospects first encounter brands. Unlike
traditional traffic sources such as SEO or paid
search, social media traffic is spontaneous
and often short-lived. This makes capturing
attention at the very first touch point critical.

Modern funnels must adapt to this reality by
incorporating story-driven hooks, engaging

[
i
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design separate funnels for small businesses,
enterprise clients, and freelancers—each with
customized messaging, offers, and follow-
up seqguences. This micro-targeting strategy
not only increases conversions but also builds
trust earlier in the buyer's journey. By showing
prospects that the brand understands their
specific challenges, businesses can shorten the
decision-making process and foster stronger
relationships.

short-form videos, and interactive content.
Successful marketers use tools like direct
message (DM) lead magnets, link-in-bio
optimizations, and retargeting campaigns to
convert fleeting social media attention into
lasting engagement. The goal is to guide
viewers seamlessly from awareness to lead
capture while capitalizing on the immediacy
of social interactions

A
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OmnichannelNurturing: Beyond EmailMarketing

Email remains a valuable tool for nurturing
leads, but its role has shifted. Instead of being
the sole communication channel, email now
works alongside a broader ecosystem of touch
points, including retargeting ads, personalized
SMS campaigns, WhatsApp messages, and
Messenger bots.

With Omnichannel automation, a prospect may

first see a brand on YouTube, be retargeted on
Face book, receive an SMS reminder within 24
hours, and then join a live webinar within days.
This multi-platform approach ensures that
leads remain engaged, reducing drop-offs and
significantly improving conversion rates. The
seamless integration of multiple channels also
makes the customer journey feel more natural
and less forced.

The Reverse Funnel: Education before Sales

An emerging trend gaining popularity in 2025 is
the reverse funnel model, especially within high-
ticket sales, coaching, and consulting industries.
Instead of pushing for a quick sale, businesses
now focus on providing upfront value. This could
be through free mini-courses, live challenges, or
immersive webinars designed to educate and
empower prospects before presenting an offer.

Community-Driven Funnels

Another powerful evolution in funnel building
is the integration of community. Rather
than treating funnels as one-off conversion
machines, businesses are creating ecosystems
where customers feel a sense of belonging.
Communities hosted on Slack, Discord, or private

(-‘n 1

This education-first approach builds authority,
fosters trust, and lowers resistance when the
sales pitch finally arrives. Platforms like Kajabi,
Skool, and Circle. So are commonly used to host
these experiences, allowing brands to deliver
polished content while collecting valuable user
data for future personalization.

Facebook groups foster ongoing engagement
and encourage peer-to-peer interactions.

These community-driven funnels increase
retention, boost customer lifetime value,
and transform one-time buyers into brand
advocates. By prioritizing relationships over
transactions, businesses can build long-term
loyalty and sustainable growth.
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Building an Af!ble

Merging Embedded and Automation

Monishwaran V
Senior Project Engineer
Madurai

| am a dedicated Industrial Automation
and Embedded Systems Trainer with
expertise in PLC, SCADA, HMI, VFD, and
Servo systems.

| also specialize in embedded platforms
including ESP32, ARM, PIC, Raspberry Pi,

and NodeMCU, guiding learners from
basics to advanced applications. My
training approach blends theory with
practical  implementation,  ensuring
students gain strong hands-on skills.

| have successfully mentored learners
across academic institutions and
industries, aligning training with real-
world requirements.

With a passion for innovation, | design
projects that integrate automation and
embedded technologies for modern
solutions.

My mission is to shape industry-ready
professionals equipped for the smart
industry and loT-driven future.
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|n today's  rapidly
advancing era  of
automation, loT, and
smart manufacturing,
engineers and
students must
acquire skills in both
embedded systems
programming and
PLC-based industrial
control. Traditional
Programmable Logic
Controllers (PLCs)
are the backbone of
industrial automation,
used in sectors ranging
from  manufacturing
to process industries.
However, commercial
PLCs are often
expensive, proprietary,
and complex, creating
barriers for beginners,
hobbyists, oracademic
learners who wish to

explore  automation
concepts hands-on.

A practical solution
is to use a low-
cost  microcontroller
platform—specifically
the ESP32—to design
a compact and cost-
effective  PLC. This

approach bridges
the gap between
embedded systems
and industrial
automation, making

the learning process
more accessible and
budget-friendly. In
this article, we will
explore how an ESP32
can be transformed
into a simple PLC, its
educational value,
and its future potential
in smart automation
projects.
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Why Choose ESP32 as the Core?

TheESP32isapowerfuldual-coremicrocontroller
developed by Espressif Systems. It has become
extremely popular in the embedded systems
and loT community due to its combination
of affordability, versatility, and connectivity
features. Some key reasons why ESP32 is ideal
for a low-cost PLC system include:

4 Dual-Core Performance: ESP32 runs on a
dual-core processor with speeds up to 240
MHz, which provides enough computational
power to handle real-time input/output
scanning and logic execution.

€ Connectivity: It includes built-in Wi-Fi and
Bluetooth modules, making it a natural
choice for loT applications without the need
for additional communication hardware.

¢ GPIO Flexibility: With a wide range of
General-Purpose  Input/Output  (GPIO)
pins, ESP32 can connect to sensors, relays,
actuators, and other external modules.

Leader Logic

Relay
Output

€ Programming Ecosystem: [t supports
multiple environments such as the Arduino
IDE, ESP-IDF (Espressif loT Development
Framework), and compatibility with open-
source PLC environments like LDmicro and
OpenPLC.

€ Low Cost and Availability: ESP32 boards
are widely available for less than one-tenth
of the cost of industrial PLCs, making them
accessible for students, hobbyists, and
small-scale developers.

In short, the ESP32 provides the power of a
microcontroller with the functionality of loT
connectivity in a compact and inexpensive
package—making it the perfect candidate for
a DIY PLC.
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Hardware Design of the ESP32-Based PLC

A PLC system requires both input and output 4.

modules for interaction with the real world.

The ESP32-based design replicates this by

integrating affordable components:

1. Core Controller: ESP32 development board 5.
acts as the main CPU.

2. Input Modules: Sensors like infrared (IR)

sensors, temperature sensors, water level
sensors, or push-button switches act as

Power Supply: Since industrial sensors and
actuators often operate at 24V, a 24V-to-
5V DC converter is used to safely power the
ESP32 and input/output modules.

Optional Add-ons: For advanced use,
additional modules such as display panels
(LCD/OLED), communication  modules
(RS485 for Modbus), or loT dashboards can
be added.

inputs. They provide real-time data to the This hardware setup allows the ESP32 to mimic

ESP32 for logic evaluation. the structure of a basic PLC—reading digital/
3. Output Modules: Relay modules connected @nalog inputs, processing them through logic,

to the ESP32 GPIOs are used to control loads and controlling outputs.

such as lights, fans, pumps, or motors.




Expanding Possibilities — Beyond Basic PLC

While the core ESP32-based PLC is designed for
education and prototyping, it also opens doors
for advanced automation concepts

4 Integration with Cloud Platforms: Data can
be pushed to platforms like ThingsBoard,
Blynk, or Google Firebase for remote
monitoring and analytics.

4 Mobile Control: Web-based dashboards or
mobile apps can be created for controlling
machines remotely.

€ Industrial Protocols: Adding RS485 modules

al

-
-
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allows implementation of Modbus RTU/TCP, -::-.2
enabling the ESP32-PLC to communicate o
with existing industrial systems. _M

¢ Al and Predictive Maintenance: With its
computing power, ESP32 can integrate with
Al models (like TensorFlow Lite) for smart

5

decision-making, such as predictive motor %
fault detection. gy
€ Scalability: Multiple ESP32-based PLC &\i

units can be networked together to form
a distributed control system for larger
automation setups.

These opportunities encourage innovation and
give learners a deeper appreciation of how
traditional PLCs can merge with modern loT
technologies.

r

Future Outlook

and low-scale automation
projects. With the addition

The concept of developing a

low-cost PLC using ESP32 is usinesses 1o - experment,

innovate, and learn without

not about replacing industrial-
grade PLCs, but rather about
making automation education
and prototyping accessible. By
providing a low-barrier entry
point, it empowers students,
researchers, and small

Gizi@r

worrying about cost.

As loT and Industry 4.0
continue to shape the
industrial world, such hybrid
systems will play a critical role
in skill development, research,

of cloud computing, mobile
apps, and Al, the ESP32-
based PLC can grow into a
miniature smart automation
platform that reflects the real-
world transition industries are
experiencing.
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Conclusion

The ESP32-based PLC is a perfect example of how embedded
systems and industrial automation can merge to create an
affordable, flexible, and educational solution. For students and
beginners, it offers the best of both worlds—hands-on embedded
coding and ladder logic programming. For educators, it provides
a low-cost tool to demonstrate automation concepts in labs.
And for innovators, it offers a stepping stone toward building
advanced loT-enabled automation systems.

In essence, developing a low-cost PLC with ESP32 is not just
about saving money—it is about democratizing automation
education and inspiring the next generation of engineers to
explore the future of smart, connected industries.

Gizi@r
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Transforming Beekeeping and

Honey Processing

PAUL MANUEL

Project Engineer
Mysore

| am an enthusiastic advocate of industrial automation and robotics,
dedicated to harnessing intelligent systems to achieve precision
and foster innovation. My professional repertoire encompasses the
programming, calibration, and troubleshooting of PLCs, the deployment
and integration of SCADA systems and possess advanced designing
and implementing of human-machine interfaces (HMIs). Furthermore, |
am skilled in the conceptualization and assembly of control panels and
possess profound knowledge of the Robot Operating System (ROS),
including navigation algorithms and mobile robot localization. My
focus encompasses diverse facets of industrial environments wherein
Programmable Logic Controllers (PLCs) are seamlessly integrated
with real-time operational scenarios, complemented by the strategic
deployment of SCADA systems. Through the meticulous selection and
application of precise communication protocols and modalities, |
endeavor to transmute complex industrial challenges into efficacious,
real-time solutions.

illions of people around the

world rely on agriculture for their
livelihoods and food security, making
it the foundation of many economies.
Traditional farming methods, however,
frequently encounter difficulties such
a lack of workers, growing expenses,
and erratic weather patterns.
Technological developments,
especially automation, are
transforming agriculture to solve
these problems and make it more
profitable, sustainable, and efficient.
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The Significance of Automation in Agriculture

Beekeeping and Honey Extr

Traditional Challenges

Traditional Box or Frame Hives




Top-Bar Hives

These are horizontal hives where bees
build combs hanging from a bar at the top.
Beekeepers harvest honey by cutting the
combs directly from the bars.

Challenges:

B Harvesting involves cutting and breaking
combs, which can damage the hive and
affect bee health.

B Limited control over hive conditions and
honey yield.

B Requires considerable manual effort and

skill. /

Log or Natural Hives

In some traditional practices, bees are kept in
hollow trees or natural cavities, and honey is
harvested by climbing trees or breaking into
hives.

Challenges:

B Highly labor-intensive and dangerous,
especially when climbing trees or working
in remote areas.

B Risk of bee stings and accidents.

B Honey spoilage or contamination risks due
to exposure to dirt or debris.

Swarm Capture and Management

Some traditional beekeepers collect wild
swarms and transfer them to hives. Managing
swarms involves tracking, capturing, and
relocating bees.

Challenges:

B Unpredictable timing and location of
swarms.

B Dangerous and requires experience.

B [imited control over hive health and honey
production.
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Automation in Beekeeping and Honey Extraction

Recent technological innovations are revolutionizing traditional beekeeping practices by ’
introducing automated systems and robotic tools that enhance efficiency, safety, and
productivity. These advancements help beekeepers manage their hives more effecti\?

and harvest honey with greater precision.

Hive Monitoring Systems

Modern hive monitoring systems utilize a
combination of sensors, wireless technology,
and data analytics to provide real-time
insights into hive conditions. These systems
typically include:

Monitoring environmental conditions
inside the hive to ensure optimal
conditions for bee health and honey
production.

Tracking the weight of
hives to estimate honey and pollen stores,
alerting beekeepers when harvesting is
appropriate.

Using acoustic
sensors or camera systems to observe
bee activity levels, which can indicate
hive health or distress.

Benefits

B Continuous monitoring reduces the
need for frequent manual inspections,
minimizing hive disturbance.

B Early detection of issues such as pests,
diseases, or environmental stressors
allows for timely intervention.

B Data-driven decisions improve hive
management, leading to healthier
colonies and higher honey yields.

Robotic Honey Harvesters

Robotic honey harvesting machines are
designed to perform labor-intensive tasks with
minimal human involvement. These devices
can:

Using
precision robotic arms or mechanisms to
gently detach honey-filled frames or combs
without damaging the hive structure.

Employing automated
squeeze or centrifuge systems to extract
honey efficiently from combs.

Using built-in
filtration units to ensure purity and quality
before packaging.

Advantages

® Significantly reduces the physical effort
required for honey extraction.
B Ensures consistent and contamination-free
processing, improving honey quality.
B Capable of processing multiple hives
simultaneously, saving time and labor costs.
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Integrated Automated Systems 4 ® -j gﬁﬁ%?
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Some advanced solutions combine hive ®
monitoring  with  robotic  harvesting in
an integrated platform. For example, a
comprehensive system might automatically:

B Monitor hive health continuously.

B Notify the beekeeper when conditions are
ideal for honey harvest.

B |nitiate robotic extraction processes at
optimal times.

B Provide detailed analytics and reports to
inform future management strategies.

Impact:

B Streamlines the entire honey production
cycle from hive health management to
harvesting.

B Reduces reliance on manual labor and
enhances scalability for commercial
beekeepers.

B |mproves overall efficiency, leading to
increased honey yield and profitability.

Real-World Examples

® Autonomous Hive Robots : Some startups have developed autonomous robotic systems
that can navigate apiaries, inspect hives, and perform gentle hive manipulations without
human presence.

® Smart Hive Boxes : These are equipped with sensors and automated mechanisms for
opening and closing hive entrances, facilitating efficient honey collection while maintaining
hive security.

Affordable Automation for Farmers

While automation might seem costly, recent developments focus on affordable, small-scale
solutions tailored for farmers with limited resources. Modular and easy-to-maintain devices
enable farmers to adopt automation without significant investment. Such systems help increase
honey production, improve hive health management, and reduce labor costs, ultimately boosting
farmers' income.
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Benefits for Farmers and the Agricultural Sector

Implementing automation in beekeeping offers multiple advantages:

4 Reduced Physical Effort and Safety Risks : Robots and sensors minimize
the need for manual hive inspections and honey extraction, protecting
farmers from stings and injuries.

€ Increased Productivity : Automated systems can operate continuously,
allowing farmers to manage more hives efficiently.

4 Enhanced Product Quality : Precise extraction and monitoring lead to
higher-quality honey, which commands better market prices.

€ Economic Growth : Lower costs and higher vyields translate into
increased income, supporting farmers’ livelihoods and promoting
sustainable farming.

Conclusion

Automation is set to significantly impact agriculture, particularly in beekeeping.
With technological advancements becoming more accessible and affordable, it
offers opportunities to improve efficiency, reduce risks, and promote sustainability.
By adopting automated systems like hive monitoring sensors and robotic honey
harvesters, farmers can reduce manual labor, minimize risks, and optimize
productivity. These innovations also improve bee health, yields, and product
quality, while reducing environmental impact. The future of agriculture lies in
strategic integration of cutting-edge technologies, ensuring food security and a
more sustainable, resilient, and prosperous agricultural landscape.
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Amps to Ohms

D A Anand

Regional Technical Head
Chennai

| possess over 13 years of experience in the
electrical and automation sectors. | have
managed various responsibilities related
to the operation and maintenance of
shop floor machinery and the installation
and commissioning of 25 kV traction
substationsand OHEequipmentforrailway
electrification projects. | was the technical
lead in installing and commissioning
PLC panels, with numerous industrial
automation projects programmed using
PLCs. | am well-versed in programming
PLCs, SCADA, VFD, and HMI of various
brands, including Schneider Electric,
Siemens, Allen-Bradley, Mitsubishi,
Honeywell, ABB, Delta, and Omron. | am
skilled in developing standard operating
procedures and troubleshooting manuals
for automation systems.
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Meosurement has
always been the
foundation of science
and engineering. From
the earliest tools used
by ancient civilizations
to modern digital
instrumentation, the
pursuit of accuracy
and reliability has

driven technological
progress. In recent
decades, quantum

physics has opened
new frontiers of
precision by anchoring
measurement systems
directly to the
fundamental laws of
nature.

Arecent breakthrough
in this direction is the
development of a

How Quantum Devices

Are Transforming Electrical Measurement

Quantum  Electrical
Measurement
Device—a single
instrument  capable
of simultaneously
measuring amperes,
volts, and ohms with
unparalleled precision.
This  innovation s
poised to reshape
metrology (the science
of measurement),
electronic
instrumentation, and
quantum technology
applications  across
industries.

This article explores
the principles, working
mechanisms, benefits,
applications, and
future implications of
this pioneering device.
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What is the Quantum Electrical Measurement Device?

Traditionally, electrical measurements rely on
separate instruments:

€ Ammeter formeasuring currentinamperes
€ \oltmeter for measuring voltage in volts
€ Ohmmeter for measuring resistance in

ohms

While these tools have been refined over
centuries, they are still tied to conventional
standards, prone to calibration drift, and
limited in accuracy when compared to
quantum references.

The Quantum Electrical Measurement Device
(QEMD) changes this paradigm. Instead
of relying on physical artifacts or analog

The Science behind the Device

principles, it leverages quantum mechanical
effects—such as the Josephson effect and
the gquantum Hall effect—to create a universal
platform for electrical measurement.

In essence, the QEMD

¢ Provides a direct link to quantum
standards of voltage, current, and
resistance.

¢ Combines three fundamental

measurements into a single integrated
device.

¢ Delivers results with unprecedented
stability and accuracy, reducing the need
for recalibration.

The QEMD is built upon three core quantum
effects that form the “quantum metrology
triangle”:

JosephsonEffect(Voltage Standard)

When microwaves are applied to a Josephson
junction (a superconducting tunnel junction), it
generates a quantized voltage directly related
to the frequency of the applied radiation.

® Formula:

V=nhf2eV = \frac{n h fH{2e}V=2enhf
Where:

¢V =voltage

¢ n =integer step number

¢ h=Planck’s constant

O f=frequency

¢ e =electron charge

This effect provides a direct quantum standard
for voltage
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Quantum Hall Effect (Resistance Standard)

In a two-dimensional electron gas subjected to
low temperatures and strong magnetic fields, the
resistance takes on discrete quantized values.

® Formula:

R=hie2R = \frac{hHi e"2}R=ie2h
Where:

¢ R =resistance

O i=integer (quantum Hall plateau)

This allows the device to serve as a universal standard
for resistance.

Single-ElectronTransport(CurrentStandard)

By controlling the flow of individual electrons through
a nanoscale device, it is possible to generate a
quantized current.

® Formula:
|=efl = e fl=ef
Where:

¢ | =current

¢ e =electron charge

O f=frequency

This enables the direct definition of the ampere in
terms of fundamental constants.

By combining these three principles into a single
measurement platform, the QEMD effectively closes
the quantum metrology triangle—ensuring that all
three electrical units (A, V, Q) are defined consistently
through quantum physics.

Key Advantages

The Quantum Electrical Measurement Device offers transformative advantages:

1.

Ultimate Precision
» Measurements are tied to fundamental constants (hhh and eee) that are immutable.
» This ensures absolute accuracy beyond the reach of classical instruments.

. Long-Term Stability

» No reliance on physical calibration standards that may drift or degrade over time.
» Once established, quantum standards remain constant indefinitely.
Integration and Efficiency

» Combines ammeter, voltmeter, and ohmmeter into one device.
» Simplifies laboratory and industrial measurement setups.

. Scalability to Quantum Technologies

» Supports the growing needs of quantum computing, superconducting electronics, and
nanoscale devices, where even the smallest inaccuracies can disrupt operations.

5. Metrological Consistency

» Strengthens international measurement systems by providing unified standards.
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Applications of the QEMD
3. Medical Technology

The Quantum Electrical Measurement Device » In devices like MRI scanners and bio-
has implications across multiple domains: sensors, precise current and voltage
1. National Metrology Institutes measurement is critical.

» Institutes like NIST (USA), NPL (UK), and ~ ” Quontu”(;TO”Choﬁed |' b.l.mecsuremems
CSIR-NPL  (india) maintain  national improve dlagnostic reliaility.
measurement standards. 4. Aerospace and Defense

»  QEMD helps them provide more accurate > Satellite 'systt'ems, Eodrc]]r, an(.j odvonged
calibration services across industries. communication echnologies — require

2. Quantum Computing and Electronics extremely stable electrical standards.
| » Quantum processors rely on ultra- » QEMD ensures mission-critical reliability.

precise voltages and currents for qubit 5. Nanotechnology and Materials Saence
manipulation » At the nanoscale, even a microvolt or

» QEMD ensures error-free calibration in picoamp error can change experimental

. . tcomes.
superconducting and semiconductor- ou . .
boied quqntumgsystems » QEMD provides accurate benchmarking

for next-gen materials research.

o _ personnel are required.
Despite its promise, the QEMD faces several 3 Scalability Issues

challenges » Adapting quantum  standards  for
1. Complex Operating Conditions portable or commercial instruments is still
» Requires ultra-low temperatures (close to under research.
absolute zero) and high magnetic fields. 4. Interdisciplinary Complexity
» Currently impractical for widespread » Integrating superconductivity,
industrial deployment. nanofabrication, and cryogenics makes
2. Cost and Infrastructure the system technically challenging.
» Building and maintaining a QEMD setup
IS expensive.
Prospects
Looking ahead, researchers are focused on 3. Integration into Industry 4.0
making the Quantum Electrical Measurement » Smart factories and loT systems could
Device more practical and accessible: incorporate  quantum  measurement
1. Miniaturization modules  for  self-calibration  and
» Advances in nanofabrication may allow monitoring.
quantum standards to be embedded in 4. Global Standardization
compact devices. »  The redefinition of Sl units in 2019 (based
2. Cryogen-Free Systems on constants like Planck’s constant and
» Developing high-temperature the electron charge) laid the groundwork.
superconductors could reduce the need ~ » Widespread adoption of QEMDs would
for liquid helium, making QEMDs more unify measurement practices worldwide.

commercially viable.
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Conclusion

The Quantum Electrical Measurement Device
represents a leap forward in humanity’s quest
for precision. By uniting the measurement of
amperes, volts, and ohms in a single quantum-
based platform, it closes the metrology triangle
and strengthens the global system of units.

Though challenges remain in terms of
accessibility and scalability, the potential
impact of this innovation is vast—spanning
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quantum computing, medical diagnostics,
aerospace, nanotechnology, and beyond.

Just as the invention of the meter and kilogram
revolutionized science in past centuries, the
QEMD is set to become a cornerstone of 21st-
century technology. It symbolizes a new era
where measurements are not just tools of
science but are themselves defined by the
immutable laws of nature.

Issue 36 | 52



1 N
THANKS




