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“The best way to predict
the future is to create it.”
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echWit 2025 & Al Impact Summit:
Pre-Event Highlights

To read, refer pg 3.




Achievement
Spotlight

We are proud to announce the
remarkable achievement of Mr.
Sanchit Ajit Paranjape, a 2025
pass-out from the Department
of Artificial Intelligence & Data
Science (AI&DS), who has bheen
selected for the prestigious
SSC (Tech) — 66 Course (Army

Engineering) of the Indian
Army.
Sanchit has successfully

cleared the Services Selection
Board (SSB) Interview at 31
SSB, SCN Jalandhar, Punjab,
and has bheen declared
Medically Fit, marking his
recommendation as an Army
Officer (Grade A, Level 10).

Sanchit will undergo one year
of rigorous military training at
the Officer’s Training Academy
(OTA), Chennai, where he will

be groomed in leadership,
discipline, and technical
excellence before being

commissioned as an officer in
the Indian Army.

CONGRATULATIONS!
SAMNCHIT PARAMNJAPE
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Key Highlights of the Achievement

* Entry Scheme: SSC (Tech) - 66 Course (Army
Engineering)
SSB Board: 31 SSB, SCN Jalandhar, Punjab
Final Status: Recommended & Medically Fit
Training Academy: Officer’s Training Academy
(OTA), Chennai
Training Duration: 1 Year (Starting April 2026)
Stipend During Training: 56,000 per month
Estimated Package After Commissioning: Approx.
¥15 LPA

This outstanding accomplishment is a true reflection
of Sanchit’s dedication, discipline, perseverance, and
leadership qualities. His success brings immense
pride to the Department of Artificial Intelligence &
Data Science and the entire institute.

We extend our heartfelt congratulations to Sanchit
and wish him great success and honor in his journey
of serving the nation.

Jai Hind!



and Events Archives

TechWit 2025 & AI Impact Summit -
Pre-Event Highlight

TechWit 2025, along with the AI Impact Summit Pre-Event, was successfully organized
at the Infosys Pune Campus on 28th November 2025, bringing together industry
experts, innovators, and aspiring technologists to explore the transformative power of
Artificial Intelligence.

The event provided valuable insights into real-world Al applications, industry trends,
and future technological advancements, offering students an excellent opportunity to
interact with professionals and gain industry exposure.

¢ Student Representation
e Department: Artificial Intelligence & Data Science (AI&DS)
¢ Student Participant: Diksha Shingne

The participation of AI&DS students in such prestigious industry-driven events reflects
their enthusiasm for emerging technologies and their commitment to bridging the gap
between academia and industry.
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Student Article Technology of the Month

Natural Language Processing

The Technology Powering Chatbots and Virtual
Assistants

When a user types a message into a chatbot or
speaks to a virtual assistant, the response often
feels instant and effortless. Behind this smooth
interaction lies a complex technological
Jatin Shende framework powered by Natural Language
SY AI&DS-E Processing (NLP). NLP is a core field of Artificial
Intelligence that enables machines to understand,
interpret, and generate human language.

Natural - Over the years, NLP has evolved from simple rule-

NLP#?QC%‘Q;’I"Z based systems to advanced models capable of

handling real-world, dynamic conversations.

Today, it serves as the backbone of modern

chatbots, and virtual assistants used across
industries.

Why Language Is a Challenge for Machines?

Human language is naturally ambiguous and context dependent. The same sentence can
convey different meanings depending on tone, intent, or situation. Slang, abbreviations,
spelling mistakes, and multilingual usage further complicate understanding. NLP addresses
these challenges by transforming unstructured language into structured data that machines
can process.

The NLP Pipeline Behind Chatbhots

When a user interacts with a chatbot, the input first undergoes preprocessing such as
tokenization and normalization. Next, syntactic, and semantic analysis is applied to
understand sentence structure and meaning. Intent recognition and named entity extraction
identify what the user wants, and the key information involved.

Advanced chatbots maintain conversational context through dialogue management systems.
Finally, a response is generated using rule-based, retrieval-based, or generative models such

as transformer-based language models.




Virtual Assistants at Scale

Modern virtual assistants are no longer simple command-based tools; they are complex,
intelligent systems built by integrating Natural Language Processing (NLP) with speech
recognition, text-to-speech synthesis, and automation frameworks. These assistants’
function in real time, understanding user intent, context, and conversational flow to deliver
accurate and meaningful responses.

At scale, virtual assistants are optimized for speed, accuracy, and scalability, allowing them
to handle millions of simultaneous interactions without performance degradation. Cloud
computing, edge Al, and distributed architectures enable these systems to learn
continuously while maintaining low latency. As a result, users experience smooth, human-
like conversations across devices such as smartphones, smart speakers, enterprise
dashbhoards, and IoT systems.

Applications Across Industries

NLP-powered conversational systems have become an integral part of multiple industries,
transforming the way organizations interact with users and manage operations.

In customer service, chathots and voice assistants handle inquiries, complaints, and ticket
resolution 24/7, significantly reducing response time and operational costs. In education,
intelligent tutors personalize learning by adapting content based on a student’s pace,
performance, and learning style.The healthcare sector leverages NLP for appointment
scheduling, symptom analysis, patient monitoring, and medical documentation, allowing
professionals to focus more on patient care. In banking and finance, conversational Al
assists with account management, fraud detection alerts, and secure transactions while
ensuring compliance with regulations.

Challenges and Fthical Considerations

Despite significant technological progress, NLP systems still face notable limitations.
Understanding sarcasm, emotional tone, regional dialects, and cultural context remain
challenging, often leading to misinterpretation or inappropriate responses. Human language
is inherently ambiguous, and replicating its subtle nuances continues to be a complex
research problem.

Ethical concerns also play a critical role in the deployment of NLP systems. Bias in training
data can result in unfair or discriminatory outputs, reflecting societal inequalities present in
the data. Additionally, issues related to user privacy, data security, and surveillance raise

serious concerns, especially when conversational data includes sensitive personal
information.

To ensure responsible adoption, developers and organizations must prioritize transparent Al
models, unbiased datasets, robust security mechanisms, and ethical guidelines. Addressing
these challenges is essential for building trust and ensuring that NLP technologies benefit
society.




Future Outlook

The future of Natural Language Processing (NLP) is poised for significant advancements,
particularly in developing context-aware, emotion-sensitive, and multimodal systems. These
systems will seamlessly integrate text, speech, and vision to create more sophisticated and
intuitive interactions. As researchers delve deeper into these areas, the ability of NLP
technologies to understand and interpret human emotions and context will enhance user
experiences across various applications. Moreover, ongoing research in explainable and
responsible Al is set to play a crucial role in elevating the levels of trust and transparency in
NLP systems. By making Al decision-making processes more understandable and accountable,
these efforts will ensure that Al technologies are both reliable and ethically sound, paving the
way for broader adoption and integration into everyday life.

Conclusion

Natural Language Processing serves as the invisible engine powering an array of
technologies, including chathots and virtual assistants. By facilitating seamless and natural
communication between humans and machines, NLP is at the forefront of shaping the future
of digital interaction. This transformative capability is revolutionizing how we search for
information, learn new skills, shop for products, and communicate on a daily basis. As NLP
continues to evolve, it promises to further enrich our digital experiences, making interactions
more intuitive and accessible, and ultimately transforming the way we engage with
technology in every facet of life.

Happy to share that Dr.Bhagwan Thorat have
successfully completed Ph.D. defence on
“Precision Agriculture in Indian Context for
Effective Fertigation using Learning
Techniques” under the esteemed guidance of
Dr. Sunita Jahirabadkar at SKNCOE Research
Centre, SPPU Pune.

Dr.Bhagwan Thorat




Faculty Article

Deep learning continues to be the driving force behind
transformative progress in artificial intelligence (Al). Over the
past two years, several groundbreaking advancements have
emerged, pushing the boundaries of model efficiency,
interpretability, multimodal learning, and real-time adaptability.

Emerging Frontiers in Deep Learning:
Advancements, Architectures, and the
Future of Intelligent Systems

Deep learning has evolved from traditional convolutional and recurrent
architectures to highly scalable, context-aware, multimodal systems
capable of performing complex tasks across domains. With exponential
growth in computational capabilities and the availability of large-scale
datasets, deep neural networks have achieved unprecedented performance
in vision, language, speech, robotics, and healthcare analytics, while recent
innovations increasingly emphasize efficiency, transparency, and real-
world trustworthiness. One of the most significant advancements in
modern Al is the rise of foundation models—large pre-trained neural
networks capable of generalizing across tasks with minimal fine-tuning.
Research has introduced parameter-efficient fine-tuning methods such as
LOoRA, adapters, and prompt tuning, along with sparse and modular
transformer architectures that reduce computational cost and improve
interpretability.

Multimodal transformers now integrate image, text, audio, and video data
into unified reasoning systems, while emergent abilities enable models to
demonstrate skills not explicitly present in training data, allowing
organizations to adapt powerful models using limited domain-specific
data.To address the limitations of data-intensive supervised learning, deep
learning research has shifted toward self-supervised and weakly
supervised learning paradigms. Self-supervised learning enables models to
learn directly from raw, unlabeled data through contrastive learning
frameworks such as SimCLR, MoCo, and BYOL, as well as masked
autoencoders for efficient representation learning in computer vision.




Cross-modal self-supervised techniques further allow one
modality, such as text, to guide learning in another, such as
vision, making SSL. a foundational approach in large-scale
natural language processing and computer vision systems.

As deep learning systems are increasingly deployed in sensitive domains
like healthcare, finance, and autonomous systems, explainable and
interpretable Al has become essential. Recent advancements include
attention-based explainability in transformer models, layer-wise
relevance propagation, gradient-based saliency maps, integrated
gradients, and post-hoc interpretability techniques combined with
inherently interpretable architectures. Emerging research emphasizes
“glass-box” deep learning, where interpretability is embedded directly
into the model’s design rather than applied after training.

Neurosymbolic Al combines neural learning with symbolic reasoning to
improve logic, reliability, and explainability. Advances in efficient Edge Al
reduce model size through pruning, quantization, and distillation.
Multimodal systems integrate vision, language, and audio, while continual
learning methods mitigate forgetting, enabling adaptive, real-time
intelligence in dynamic, resource-constrained environments for practical
deployment scenarios.

Despite these rapid advancements, deep learning continues to face
challenges related to data privacy, fairness, explainability, computational
cost, and environmental sustainability. Addressing these issues will
require close interdisciplinary collaboration among Al researchers,
industry practitioners, policymakers, and social scientists

Looking forward, the future of deep learning lies in the

development of sustainable and efficient architectures,
trustworthy and transparent systems, neurosymbolic
and causality-driven intelligence, autonomous self-
improving models, and stronger alignment between
human values and Al behavior. As the field enters this
new phase, deep learning is poised to deliver more
reliable, human-centric, and impactful intelligen
systems across diverse domains.

Prof. Shweta Manohar
Kambare.

Assistant Professor
Al & DS Department
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