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Hello World!
    I am Ayon Roy

        Executive Data Scientist @ NielsenIQ 
Z by HP Global Data Science Ambassador

Mentored/Judged 100+ Hackathons
Delivered 100+ Technical Talks 

 Brought Kaggle Days Meetup Community in India for the 1st time

If you haven’t heard about me yet, you might have been living under the rocks.  Wake up !!



● Growth of AI 
● New Challenges with AI
● Responsible & Ethical AI 
● Sustainable AI
● What’s the Future

Agenda
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Why Data & AI matters in 2024 ?

To analyze, extract information from huge datasets which 
maybe beyond the ability of general tools to manage, 

process data.

Volume : Scale of Data

Variety : Different types of Data

Velocity : Speedy Ingestion of new Data

Veracity : Uncertainty in the Data
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Artificial Intelligence Systems are projects which are 
undertaken with the long-term goal of simulating the human 
brain in real time, complete with artificial consciousness and 
artificial general intelligence.

AI Systems

How do we simulate the human brain in real time & bring 
artificial consciousness ?

Data Model+ Compute+
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https://huggingface.co/blog/large-language-models 

Evolution of AI

https://www.researchgate.net/publication/349864030_Review_of_machine_learning_and_
deep_learning_application_in_mine_microseismic_event_classification 
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AI is driven by 3 primary factors - Data, Model ( Algorithms ) & Compute 

While model development have taken the spotlight for a few years now & have transformed the way AI advancements are happening with 
significant improvements in efficiency.

Data has been becoming increasingly available, particularly with the advent of “big data” in recent years. 

At the same time, progress in computing hardware has been rapid, with increasingly powerful and specialised AI hardware.

What is less obvious is the relative importance of these factors, and what this implies for the future of AI. A paper on “Scaling Laws for Neural 
Language Models”  Kaplan et al. (2020) studied these developments through the lens of scaling laws, identifying three key variables:

● Number of parameters of a machine learning model
● Training dataset size
● Compute required for the final training run of a machine learning model (henceforth referred to as training compute)

Understanding growth in AI’s support systems  
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https://epochai.org/blog/compute-trends 

Growth in Computing power requirement

https://blogs.nvidia.com/blog/2022/10/10/llms-ai-horizon/ 
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https://epochai.org/blog/trends-in-training-dataset-sizes 

Growth in Data usage
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https://epochai.org/blog/trends-in-the-dollar-training-cost-of-machine-learning-systems 

Growth in Compute cost ( $ )
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The talk of the town 
in 2024 

Generative AI 
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The Big Bang Moment of Generative AI
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62% of consumers would prefer to 
use a customer service bot rather 
than waiting for a human agent to 
answer their queries.

Source : https://www.tidio.com/blog/chatbot-statistics/ 
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A few popular Generative AI tools
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● Generative AI is a subset of artificial intelligence (AI) that involves creating models 
capable of generating new data or content.

● This is different from discriminative AI models that are trained to classify or predict 
existing data.

● Generative AI models can create new images, music, text, or other types of content that 
resemble or expand on the data they were trained on.

Introduction to Generative AI
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● Some popular generative AI models include Variational Autoencoders (VAEs), 
Generative Adversarial Networks (GANs), and autoregressive models.

● The use of generative AI is growing rapidly across a variety of industries, including art, 
music, fashion, gaming, and healthcare.

● Generative AI has the potential to revolutionize the way we create and consume 
content, and can enable new forms of human-machine interaction.
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● Generative AI involves training models to learn patterns and capture the underlying 
structure of a given dataset.

● These trained models are then capable of generating new and original content that is 
similar to the training data but not an exact replica.

● Examples : Generative AI can be applied to various domains, such as image synthesis, 
text generation, music composition, and more, to create content that is realistic, 
diverse, and creative.

How Generative AI really works ?
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Impact of 
Generative AI
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Domain wise
Generative AI 
impact
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What to do now ? 
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How to use Generative AI models effectively ?
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Fine Tuning Generative AI models
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Challenges in Generative AI

● Faces a challenge where the AI model may produce limited and repetitive output, lacking 
diversity and creativity.

● The training process of generative models can be sensitive to settings and may require careful 
adjustments. It can sometimes be challenging to achieve stable and consistent results.

● Generative AI models can unintentionally reflect biases present in the training data, 
potentially resulting in biased or unfair output. Addressing these biases and ensuring ethical 
use of AI is an important challenge.

● Training and utilizing generative models often require significant computational power and 
resources, which can pose challenges for individuals or organizations with limited access to 
such resources.

● Understanding how and why generative AI models generate specific content can be difficult. 
These models often lack transparency and explanations, making it challenging to trust and 
interpret their output.
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Data Security, Privacy & Cost aspect of Generative AI
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And that’s where, is 
the biggest 

opportunity for RSE
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Responsible AI
Sustainable AI
Ethical AI
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Responsible AI
Sustainable AI
Ethical AI
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Major approaches 
used

while doing AI
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Model-Centric Approach

This involves designing empirical tests around the model to improve the performance. This consists of finding the right model architecture and 
training procedure among a huge space of possibilities.

Data-centric approach

This consists of systematically changing/enhancing the datasets to improve the accuracy of your AI system. This is usually overlooked and 
data collection is treated as a one off task.

https://towardsdatascience.com/from-model-centric-to-data-centric-artificial-intelligence-77e423f3f593#:~:text=Data%2Dcentric%20approach,as%20a%20one%20off%20task 

Model Centric & Data Centric Approach
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Steel Sheets Detection Challenge

https://www.youtube.com/watch?v=06-AZXmwHjo&t=148s 

Community’s Bias towards Model Centric 
Approach

Visit - https://ayon-roy.netlify.app

https://www.youtube.com/watch?v=06-AZXmwHjo&t=148s


Difference in Results
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https://neptune.ai/blog/data-centric-vs-model-centric-machine-learning 

Beware of the Trade Off
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Check for Data Quality

https://www.lotame.com/why-is-data-quality-important/ 

But..
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https://www.youtube.com/watch?v=06-AZXmwHjo&t=1835s 

Need for Data Centric Approaches
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https://epochai.org/blog/will-we-run-out-of-ml-data-evidence-from-projecting-dataset 

Use of Data effectively for AI, ML
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AI-ML Carbon Footprint
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Measuring the Carbon Intensity of AI in Cloud Instances : https://arxiv.org/pdf/2206.05229.pdf 

Emissions for the research paper’s 11 experiments. For each 
model they show a vertical blue bar, where the top of the bar is 
the max, the bottom is the min, and the black line represents the 
average emissions (across regions and time of year). 

First and fourth quartiles are represented by the light blue at the 
top and bottom of each vertical blue bar. The largest training 
runs (e.g., 6 billion parameter LM) releases a significant amount 
of emissions, no matter the region (and recall the 6 billion 
parameter LM is only trained for 13% of a full run, so a full run 
would emit about an order of magnitude more emissions than 
reported here). 

The smallest experiments emit very little. Presented on a log 
scale, with references on the right indicating equivalent sources of 
emissions per the United States Environmental Protection 
Agency. 

Emissions from AI Cloud Instances 
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Necessity for exploring 
SustAInability
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https://wandb.ai/amanarora/codecarbon/reports/Tracking-CO2-Emissions-of-Your-Deep-Learning-Models-with-CodeCarbon-and-Weights-Biases--VmlldzoxMzM1NDg3 

Approaching SustAInability as you build AI 
Systems
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Relevant Research Paper : https://arxiv.org/pdf/1906.02243.pdf 

Comparison of Certain NLP Models
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UN Brundtland Commission in its report "Our Common Future", published in 1987 defines sustainable development as "development that 
meets the needs of the present without compromising the ability of future generations to meet their own needs. 

It contains within it two key concepts: 

● the concept of 'needs', in particular the essential needs of the world's poor, to which overriding priority should be given; 

● the idea of limitations imposed by the state of technology and social organization on the environment’s ability to meet present and future 
needs.

SustAInable Development
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AI has the potential to assist in the achievement of each of the SDGs. This is illustrated by a study by the McKinsey Global Institute, which by 
November 2018 had identified as many as 135 cases of AI use worldwide that support the SDGs. [ Whether concrete, partial or simply potential, 
these cases demonstrate real opportunities for AI applications ] 

The proposed hypothesis is that

By becoming aware of the potential precariousness of the resources, room for maneuver and other properties intrinsic to the nature of the 
actor, the business and industry sector, nongovernmental organizations, the scientific and technological community, and local authorities, 
i.e. the State, are the actors best placed not only to impact generally on the progress towards the SDGs, but also to be the channels through 
which AI can most ideally, until then, impact beneficially on Sustainable Development and reach the SDGs.

SustAInable Future , is it ? 
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What do farmers want to know?

★ When to plant?
★ Crop performance
★ Potential threats to production (e.g. climate change)
★ Actual threats to production (e.g.,nearby pest/disease outbreak or weather forecasts)
★ Soil moisture, rainfall, temperature, etc.
★ Productivity potential (yield gap)
★ Suitability of crops (would a different crop or variety grow better?)

What do policymakers want to know?

★ Crop performance
★ Potential threats to production
★ Actual threats to production
★ When to intervene
★ How to intervene
★ Productivity potential
★ Suitability of crops
★ How suitability will change
★ Measure impacts of policies

A use case for SustAInable future
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A few other use-cases
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AI used for Energy Saving
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How can you approach 
SustAInability? 
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Computing-related

▸ Measure your footprint with tools such as ML CO2 Impact, CodeCarbon, Carbontracker, or tools specifically for  Azure or Hugging Face
▸ Reduce your impacts by choosing more efficient models, and reducing wasteful model retraining & execution

Application-related

▸ Quantify and evaluate the application impacts where possible
▸ Be transparent about impacts in publications and with stakeholders (quantitatively and qualitatively)
▸ Choose what you (or the ML community) works on

Focus on your day to day activities
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https://codecarbon.io/  https://wandb.ai/amanarora/codecarbon/reports/Tracking-CO2-Emissions-of-Your-Deep-Learning-Models-with-CodeCarbon-and-Weights-Biases--Vm
lldzoxMzM1NDg3 

Tracking CO2 Emissions of Your Deep 
Learning Models with CodeCarbon + Weights 
& Biases
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https://mlco2.github.io/impact/ 

https://github.com/lfwa/carbontracker 

https://huggingface.co/blog/carbon-emissions-on-the-hub 

A few other interesting ideas to explore
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What’s the future ?
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Lets focus on the RSE 
while doing AI



Danke Schoen
Questions ? Any Feedbacks ? Did you like the talk? 

Tell me about it.

If you think I can help you, 
connect with me via

Email : ayon-roy@outlook.com  
LinkedIn : https://www.linkedin.com/in/ayon-roy
Website : https://AYON-ROY.NETLIFY.APP/

                                                                              
Scan to Connect
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Thank You


