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AI is affecting everyday life!
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I propose to consider the question:
          “Can machines think?”
                                     --Alan Turing, 1950

AI is not New!!
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The term AI was coined in 1956
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A new field is born
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A new field is born
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Alan Turing John von Neumann
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Real AI success is also not new!
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AI hype is also not new!
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Article From 1958!!

AI hype is also not new! 
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Components of intelligence

• Perception: Ability to perceive (see, hear, etc.) the world
• Cognition: Understanding text, speech, visual scene
• Reasoning and Decision Making: Logic, Planning, Recommendation, etc. 
• Learning and Adaptation: Intelligence from examples (Data)
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Components of intelligence

• Perception: Ability to perceive (see, hear, etc.) the world
• Cognition: Understanding text, speech, visual scene
• Reasoning and Decision Making: Logic, Planning, Recommendation, etc. 
• Learning and Adaptation: Intelligence from examples (Data)

Reason for the excitement about AI
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What is Machine Learning?
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Machine Learning
Learn decision rules from examples
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Machine Learning

Learn functions from input to output from data

Learn from training data

Predict on unseen data

Uncover patterns in data
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Training Data
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Labeled Training Data 
Classification
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Possible Classifiers
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The Process
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X1 , Y1

X2 , Y2

X3 , Y3

X4 , Y4

… 

Training Set

Classifier

Validation

Training 
Algorithm

X’1 , Y’1
X’2 , Y’2
X’3 , Y’3

Test Set

X1 = 30000, 25 ,Y1 = DoesnotBuyComputer

X2 = 80000, 45 ,Y2 = BuysComputer
                            !

X1 = 0.15, 0.25 ,Y1 = −1
X2 = 0.4, 0.45 ,Y2 = +1
                !
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COMPUTER VISION

23IMSc What is this thing called AI?



RBCDSAI IITM

24



RBCDSAI IITM

Convolutional Neural Networks
• Limited Receptive Fields – inspired by the cortex
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Learning Representations
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Learning Representations
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Learning Representations

IMSc What is this thing called AI? 28



RBCDSAI IITM

Deep Learning
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Deep Learning
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Artistic 
Applications

!
• Doodle to 

Painting!
• Style 

Transfer
• Image 

Colorization
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Generative AI
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LANGUAGE MODELING
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Large Language Models
LLMs
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How do LLMs work?
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• We subconsciously order things based on 
frequency

match Cricket watched the I
 is less common than 

I watched the Cricket match 
• Similarly, match is a more likely completion 

for I watched the Cricket than game or hop.
• Do not use grammar or knowledge of cricket 
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How do LLMs work?
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I watched the a b 

match
game
movie
play
.
.
.
        

• We subconsciously order things based on 
frequency

match Cricket watched the I
 is less common than 

I watched the Cricket match 
• Similarly, match is a more likely completion 

for I watched the Cricket than game or hop.
• Do not use grammar or knowledge of cricket 

800GB of open-source data for GPT-2



RBCDSAI IITMText Generation

43

[from Alammar, The Illustrated GPT-2, https://jalammar.github.io/illustrated-gpt2/]

1. Sample a  token from ~ p(next token | previous tokens)
2. Append the token to the input
3. Run the new input through the transformer

… and so on…
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ChatGPT essays
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Framing tasks as next-token prediction
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Many Tasks can similarly be framed as next-token prediction.

[Sanh et al., 2022: https://arxiv.org/pdf/2110.08207.pdf]

https://arxiv.org/pdf/2110.08207.pdf
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Ithaca Nature 602, pp 280-283 
https://ithaca.deepmind.com/ 
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This restored inscription (IG I3 4B) records a decree concerning 
the Acropolis of Athens and dates 485/4 BCE. (CC BY-SA 3.0, WikiMedia).
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LEARNING TO CONTROL
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Learning to Control 

• Familiar models of machine learning
– Learning from data.

• How did you learn to cycle?
– Trial and error!
– Falling down hurts!
– Evaluation, not instruction
– Reinforcement Learning

• Walk, Talk, etc.

What is this thing called AI? 3IMSc 48
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Reinforcement Learning Works!
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Helicopter Control
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What is newsworthy 
has changed!
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Current Thinking

• All you need to succeed is large volumes of examples 
(data)!
– Preferably tagged

• For some problems only need a simulation model! 
[Reinforcement Learning]

• Much investment in building successful products goes 
into generating the data
– Data is the new oil, new water, etc. 
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• This is not how we learn?

• Yes, this causes some problems. J
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Fine when the going is good!
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But why did you do that?
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Crucial in Many Applications
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Explanations!
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Original “Dog” “Cat”

Selvaraju, et al. “Grad-CAM: Visual Explanations from Deep Networks via Gradient-based Localization”.  arXiv:1610.02391 
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Original (Husky) “Wolf”
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AI and Bias!
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Source: https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-
sentencing
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How Robust are AI systems?
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Sources:
1) Ian J. Goodfellow et. al,2015
2) Christian Szegedy[ et. al, 2013
3) Sandeep Konam et. al,2018

School Bus

PREDICTED LABELIMAGE
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How Robust?
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Sources:
1) Ian J. Goodfellow et. al,2015
2) Christian Szegedy[ et. al, 2013
3) Sandeep Konam et. al,2018

School Bus

PREDICTED LABELIMAGE

Guess the Answer?+ =
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How Robust?
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Sources:
1) Ian J. Goodfellow et. al,2015
2) Christian Szegedy[ et. al, 2013
3) Sandeep Konam et. al,2018

School Bus

PREDICTED LABELIMAGE

Ostrich+ =
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Robust, Really?
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Errors not always due to attacks
• Could be a truly rare sample
• Data might have unidentified sample bias
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Performance?
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What about Generative AI?

69



RBCDSAI IITM

LLMs: Issues and Challenges

Fairness/Bias Issues in LMs

4Source: Zhang et. al. (2020)

https://dl.acm.org/doi/10.1145/3368555.3384448
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• Even though there are multiple correct answers, users have a 
preference.

• How do we encode this preference in the LLM?

Aligning LLM responses with human preferences
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Aligning LLM responses with human preferences
Reinforcement Learning from Human Feedback (RLHF)

72
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LLMs: Issues and Challenges

3
Source: Google News, X(formerly Twitter)
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Factuality is a problem
ChatGPT can hallucinate

74

[Bang et al., 2023:https://arxiv.org/pdf/2302.04023.pdf]

Numbers marked in red are wrong, ChatGPT imagines them.

https://arxiv.org/pdf/2302.04023.pdf
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Very Coherent Hallucination!
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Popular Misinformation
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Retrieval Augmented Generation (RAG)
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Deepfakes!

78



RBCDSAI IITM

79
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Source: OneIndia
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Robustness is an Issue
Prompt Injection
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Innovative Exploits!
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Innovative Exploits!
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Innovative Exploits!
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Toxicity is an issue!
With clever prompting…

87
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Ethics of Building AI?

“…build AIs that could detect toxic language like hate speech to help 
remove it from their platforms. The premise was simple: feed an AI with 
labeled examples of violence, hate speech, and that tool could learn to 
detect those forms of toxicity in the wild.”

“…he suffered from recurring visions after reading […]. “That was 
torture,” he said. “You will read a number of statements like that all 
through the week. By the time it gets to Friday, you are disturbed from 
thinking through that picture.”

90
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Ethics of Building AI?
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Ethics of Building AI?

• Study by Danish Pruthi and team at IISc
• Typical “House” – Very West-centric
• Lack of data diversity
• India hosts about 6 million websites 

according to one report by the Forbes
– Many Indians not online! 

92
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So what is AI good at?

• Where the cost of failure is not high!!

• Clearly defined goals!

• Where human oversight is possible.
– Human-in-the-loop
– AI-in-the-loop!!
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Fundamental Problem

• Learn associations from data
• But no knowledge of the structure of the world
• Nor of the processes of the world
– A doctor would tell you why some artifact is the reason 

for the diagnosis
• Not merely because those who walked in before you had that

– Societal iniquities 
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How to fix AI?

• AI is a small piece of the solution
– Need a systems-oriented approach to design
– Data quality assurance, strict testing protocols, fail-safe 

mechanisms, access/deployment protocols

• AI fixes: 
– Need to integrate with more classical AI 
• Logic, Reasoning, Knowledge Representation

– And go beyond that
• Causal structures, process models, Knowledge Sources, etc. 
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Way Forward for AI?

• AI is undoubtedly successful!
– In many domains.

• ChatGPT and its ilk are here to stay
– Extraordinary boost in productivity
– Factual information is still a challenge

• Current AI based systems’ understanding of the 
world is about that of a kid

• Need well-thought-out guardrails
• Long way to human-like performance
• But handle it with care in the meanwhile...
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Source:  imdb.com
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AI/ML is more like this kid
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Source:  Disney
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Future?
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No, the past!! A 1966 article in the Time 
Magazine
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6th Floor
New Academic Complex 2,
Indian Institute of Technology Madras, 
Chennai, India

https://dsai.iitm.ac.in
https://rbcdsai.iitm.ac.in/
https://cerai.iitm.ac.in/

Thank You
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