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What is Artificial 
Intelligence?
Artificial intelligence (AI) is the simulation of human intelligence 

processes by computer systems. These processes include learning, 

problem-solving, and decision-making. AI systems are designed to 

mimic cognitive functions, enabling them to perform tasks that 

traditionally require human intelligence.
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• There are two ways to look at AI philosophicaly.
• The first is what one would normally associate with the AI: the science and engineering of 

building "intelligent" agents. The inspiration of what constitutes intelligence comes from the 
types of capabilities that humans possess: the ability to perceive a very complex world and 
make enough sense of it to be able to manipulate it.

• The second views AI as a set of tools. We are simply trying to solve problems in the world, 
and AI techniques happen to be quite useful for that.  

• However, both views boil down to many of the same day-to-day activities (e.g., collecting data and 
optimizing a training objective), the philosophical differences do change the way AI researchers
approach and talk about their work. And moreover, the conation of these two can generate a lot of 
confusion. (Ref: CS221)



An intelligent agent

• The starting point for the agent-based view is 
ourselves.

• As humans, we have to be able to perceive 
the world (computer vision), perform actions 
in it (robotics), and communicate with other 
agents.

• We also have knowledge about the world 
(from how to ride a bike to knowing the capital 
of France), and using this knowledge we can 
draw inferences and make decisions.

• Finally, we learn and adapt over time. Indeed
machine learning has become the primary 
driver of many of the AI applications we see 
today.



Intelligent 
Agents



A Glimpse into the Past: The History of AI

1

Early Days

The seeds of AI were sown in the mid-20th century with the development 

of the Turing Test, a benchmark for evaluating a machine's ability to exhibit 

intelligent behavior.

2

The Rise of Machine Learning

In the 1980s, machine learning emerged as a dominant force in AI, 

empowering computers to learn from data without explicit programming.

3

The Deep Learning Revolution

The 21st century brought the deep learning revolution, characterized by 

neural networks with multiple layers, unlocking unprecedented AI 

capabilities.



The Building Blocks of AI Systems

Data

Data fuels AI systems, providing the 

raw material for learning and 

decision-making. Data quality and 

diversity are crucial for accurate and 

reliable results.

Algorithms

Algorithms are the sets of instructions 

that govern how AI systems process 

information, learn from data, and 

make predictions.

Computing Power

AI systems demand vast computing 

power to handle complex calculations 

and process large datasets efficiently.



AI's Reach: Transforming Industries

Healthcare

AI aids in disease diagnosis, drug discovery, and personalized medicine, enhancing patient care 

and improving outcomes.

Finance

AI powers fraud detection, risk assessment, and algorithmic trading, streamlining financial 

operations and improving efficiency.

Manufacturing

AI drives automation, predictive maintenance, and quality control, optimizing production 

processes and enhancing efficiency.



Challenges and Limitations of Current AI

1

Data Bias

AI systems are susceptible to biases present in the training data, potentially leading 

to unfair or discriminatory outcomes.

2

Transparency and Explainability

The complex nature of deep learning models makes it difficult to 

understand how they arrive at their decisions, hindering transparency 

and trust.

3

Job Displacement

The automation capabilities of AI raise concerns about job 

displacement, necessitating a focus on reskilling and 

upskilling workforces.



Navigating the Ethical 
Landscape of AI

Privacy and Data Security

Ensuring the privacy and security of personal data used to train AI 

systems is paramount to protect individuals' rights.

Fairness and Non-discrimination

AI systems should be designed and deployed to ensure fairness and 

avoid perpetuating existing biases or discrimination.

Transparency and Accountability

Transparency in AI decision-making is crucial to foster trust and 

accountability, enabling users to understand how AI systems 

function.



https://img.oneragtime.com/uploads/2018/08/infographic_wheel_v2.jpg11



The Future of AI: Shaping Tomorrow

Transforming Society

AI has the potential to revolutionize various aspects of 

society, from healthcare and education to transportation and 

entertainment.

Human-AI Collaboration

The future of AI lies in fostering collaboration between 

humans and AI systems, leveraging their respective 

strengths to achieve greater goals.



The applicatons of AI in healthcare and medicine
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AI is revolutionizing 
healthcare and 
medicine in 
numerous ways. 
Here are some key 
applications:

1. Disease 
Diagnostics

AI algorithms, particularly 
those using deep learning, 
are highly effective in 
diagnosing diseases from 
medical images. For 
instance, AI systems can 
analyze X-rays, MRIs, and 
CT scans to detect 
conditions like cancer, 
Alzheimer's, and 
cardiovascular diseases 
with high accuracy[1][2].

2. Personalized 
Treatment Plans

AI can analyze vast 
amounts of patient data to 
create personalized 
treatment plans. By 
considering individual 
genetic information, 
lifestyle, and other factors, 
AI helps in tailoring 
treatments that are more 
effective for each patient[2].

3. Drug Discovery

AI accelerates the drug 
discovery process by 
predicting how different 
compounds will interact 
with targets in the body. This 
reduces the time and cost 
associated with bringing 
new drugs to market. For 
example, Exscientia's AI-
designed drug molecule 
entered human clinical 
trials in 2020[2].

https://www.philips.com/a-w/about/news/archive/features/2022/20221124-10-real-world-examples-of-ai-in-healthcare.html
https://docus.ai/blog/examples-of-artificial-intelligence-in-healthcare
https://docus.ai/blog/examples-of-artificial-intelligence-in-healthcare
https://docus.ai/blog/examples-of-artificial-intelligence-in-healthcare
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4. Robotic Surgery

AI-powered robots assist surgeons in 
performing complex procedures with 
greater precision. These robots can 
analyze data from pre-operative medical 
records to guide the surgeon's 
instruments in real-time, enhancing the 
accuracy and safety of surgeries[1].

5. Virtual Health Assistants

AI-driven virtual health assistants provide 
patients with medical information, 
reminders for medication, and answers to 
health-related queries. These assistants 
help manage chronic conditions and 
improve patient engagement[2].

6. Predictive Analytics

AI models predict patient outcomes by 
analyzing historical data. This is 
particularly useful in identifying patients 
at risk of developing certain conditions, 
allowing for early intervention and 
preventive care[1].

https://www.philips.com/a-w/about/news/archive/features/2022/20221124-10-real-world-examples-of-ai-in-healthcare.html
https://docus.ai/blog/examples-of-artificial-intelligence-in-healthcare
https://www.philips.com/a-w/about/news/archive/features/2022/20221124-10-real-world-examples-of-ai-in-healthcare.html
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7. Telemedicine

AI enhances telemedicine by providing 
remote monitoring and diagnostic 
support. AI algorithms can analyze 
patient data collected through 
wearable devices to offer real-time 
health insights and 
recommendations[2].

8. Administrative Workflow 
Automation

AI streamlines administrative tasks 
such as scheduling, billing, and 
managing patient records. This reduces 
the burden on healthcare staff and 
allows them to focus more on patient 
care[1].

These examples illustrate 
the transformative potential 
of AI in medicine, improving 
diagnostic accuracy, 
personalizing treatments, 
and enhancing overall 
healthcare delivery.

https://docus.ai/blog/examples-of-artificial-intelligence-in-healthcare
https://www.philips.com/a-w/about/news/archive/features/2022/20221124-10-real-world-examples-of-ai-in-healthcare.html


AI models and 
methods used in 

healthcare and 
medicine

AI models and methods are revolutionizing 
healthcare and medicine in numerous ways. Here 
are some of the key models and methods used:

1. Machine Learning (ML)

• Supervised Learning: Used for predictive 
analytics and diagnostics by training models on 
labeled datasets. For example, predicting 
patient outcomes or diagnosing diseases from 
medical images.

• Unsupervised Learning: Helps in clustering 
patients with similar symptoms or genetic 
profiles, which can be useful for personalized 
medicine.

• Reinforcement Learning: Applied in 
personalized treatment plans and robotic 
surgery, where models learn optimal actions 
through trial and error.



AI models and 
methods used in 

healthcare and 
medicine

2. Deep Learning

• Convolutional Neural Networks 
(CNNs): Highly effective in 
analyzing medical images such as 
X-rays, MRIs, and CT scans to 
detect abnormalities like tumors or 
fractures[1].

• Recurrent Neural Networks 
(RNNs): Suitable for analyzing 
sequential data, such as patient 
monitoring systems and ECG 
signals[2].

• Generative Adversarial Networks 
(GANs): Used for generating 
synthetic medical data to augment 
training datasets and improve 
model robustness.

https://medwave.io/2024/01/how-ai-is-transforming-healthcare-12-real-world-use-cases/
https://health.clevelandclinic.org/ai-in-healthcare
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3. Natural Language Processing (NLP)

• Text Analysis: Extracting 
meaningful information from 
unstructured clinical notes and 
medical literature.

• Speech Recognition: Converting 
spoken language into text for 
documentation and patient 
interaction.

• Machine Translation: Translating 
medical documents and patient 
instructions into different 
languages to improve accessibility.
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4. Expert Systems

• Rule-Based Systems: Using predefined 
rules to assist in clinical decision-making, 
such as drug interaction alerts and 
treatment guidelines.

• Knowledge-Based Systems: Leveraging 
domain-specific knowledge to provide 
diagnostic and therapeutic 
recommendations.

5. Computer Vision

• Image Recognition: Identifying and 
classifying objects in medical images, 
such as detecting diabetic retinopathy in 
retinal scans[1].

• Video Analysis: Monitoring surgical 
procedures and patient movements to 
ensure safety and efficiency.

https://medwave.io/2024/01/how-ai-is-transforming-healthcare-12-real-world-use-cases/
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6. Predictive Analytics

• Risk Prediction Models: Predicting the 
likelihood of disease onset, readmission 
rates, and patient deterioration based on 
historical data[2].

7. Robotic Process Automation (RPA)

• Administrative Automation: Streamlining 
tasks like scheduling, billing, and 
managing patient records to reduce the 
administrative burden on healthcare 
staff[3].

These AI models are enhancing various aspects of 
healthcare, from improving diagnostic accuracy 
and personalizing treatments to streamlining 
administrative processes and supporting clinical 
decision-making.

https://health.clevelandclinic.org/ai-in-healthcare
https://www.sgu.edu/blog/medical/ai-in-medicine-and-healthcare/


How do we solve AI tasks?
How should we actually solve AI 
tasks? The real world is 
complicated.



Modeling-inference-learning Paradigm

• The modeling-
inference-learning
paradigm is 
adopted to help us 
navigate the 
solution space. 

• In reality, the lines 
are blurry, but this 
paradigm serves 
as an ideal and a 
useful guiding 
principle.



Paradigm: modeling
• The first pillar is modeling. Modeling takes messy real 

world problems and packages them into neat formal 
mathematical objects called models, which can be 
subject to rigorous analysis but is more amenable to 
what computers can operate on. However, modeling is 
lossy: not all of the richness of the real world can be 
captured, and therefore there is an art of modeling: 
what does one keep versus what does one ignore? (An 
exception to this is games such as Chess or Go or 
Sodoku, where the real world is identical to the 
model.)

• As an example, suppose we're trying to have an AI that 
can navigate through a busy city. We might formulate 
this as a graph where nodes represent points in the 
city, edges represent the roads and cost of an edge 
represents trac on that road.



Paradigm: inference
• The second pillar is inference. 

Given a model, the task of 
inference is to answer questions 
with respect to the model. For 
example, given the model of the 
city, one could ask questions such 
as: what is the shortest path? what 
is the cheapest path?

• For some models, computational 
complexity can be a concern 
(games such as Go), and usually 
approximations are needed.



Paradigm: learning
• But where does the model come 

from? Remember that the real 
world is rich, so if the model is to 
be faithful, the model has to be rich 
as well. But we can't possibly write 
down such a rich model manually.

• The idea behind (machine) learning 
is to instead get it from data. 
Instead of constructing a model, 
one constructs a skeleton of a 
model (more precisely, a model 
family), which is a model without 
parameters. And then if we have 
the right type of data, we can run a 
machine learning algorithm to tune 
the parameters of the model.



Process for Developing AI Models for Medicine

• Sources: Electronic Health Records (EHRs), medical imaging, genomic data, and 
clinical trials.

• Quality: Ensuring data is accurate, complete, and representative of the patient 
population.

1. Data Collection:

• Cleaning: Removing errors, duplicates, and inconsistencies.
• Normalization: Standardizing data formats and scales.
• Augmentation: Enhancing data with synthetic samples to improve model robustness.

2. Data Preprocessing:



Process for Developing AI Models for Medicine

3. Model Training:
• Algorithm Selection: Choosing the right algorithm based on the problem (e.g., 

CNNs for image analysis).
• Training: Feeding the model with training data and adjusting parameters to 

minimize errors.
• Validation: Using a separate dataset to tune the model and prevent overfitting.

4. Model Evaluation:
• Metrics: Accuracy, precision, recall, F1 score, and ROC-AUC.
• Testing: Assessing model performance on unseen data to ensure 

generalizability.



Process for Developing AI Models for Medicine

5. Deployment:
• Integration: Embedding the model into clinical workflows and healthcare systems.
• Monitoring: Continuously tracking model performance and updating it with new data.

6. Ethical and Regulatory Considerations:
• Bias and Fairness: Ensuring models do not perpetuate biases present in the training 

data.
• Privacy: Protecting patient data and complying with regulations like GDPR and HIPAA.
• Transparency: Making AI decisions interpretable and explainable to healthcare 

providers and patients.



Medical Data Types
• Medical data encompasses various types of 

information used in healthcare to improve patient 
care, conduct research, and manage healthcare 
systems. Here are some key types of medical data:

1. Electronic Health Records (EHRs): Digital 
versions of patients' paper charts, including 
comprehensive health information accessible 
across different healthcare settings

2. Medical Imaging Data: Images from X-rays, 
MRIs, CT scans, and ultrasounds used for 
diagnosis and treatment planning

3. Clinical Trial Data: Information collected 
during clinical trials to evaluate the safety and 
efficacy of medical treatments and interventions



Medical Data Types
4. Genomic and Genetic Data: Data related to 

an individual's genetic makeup, used for 
personalized medicine and understanding 
genetic disorders

5. Wearable and Sensor Data: Health data 
collected from wearable devices and sensors, 
such as heart rate, activity levels, and sleep 
patterns2

6. Health Monitoring Data: Continuous data 
from devices monitoring chronic conditions 
like diabetes or hypertension

7. Administrative Data: Information related to 
healthcare operations, including billing, 
insurance claims, and hospital admissions
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