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What is AI?
Artificial Intelligence is the art, science, and engineering of 

getting machines to do intelligent things.

Answer: It’s a moving target, and we don’t know.

Rule of Thumb: If a task requires a person now,

it definitely requires intelligence

Begs the Question:

What is intelligence?

1997
(Deep Blue)

1961
(SAINT)
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1990s – 2000s

• Era of “Big Data”

• Scientific Rigor

• Statistical Machine 

Learning

A Short History of AI: Three Waves
1950s – 1980s

• Turing Test (1950)

• Toy Worlds (‘60s)

• Expert Systems (70s–80s)

2010s – now

• GPUs

• Deep Neural Networks

• Neural Large Language 

Models (LLMs)
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Notable Recent AI Successes

• Speech Recognition
Engineering Integration

Training Data

• Machine Translation
Transformer models

Training Data!

• Chat Bots
Reinforcement Learning

TRAINING DATA!!!



4 of 17Finlayson / FIU IBT/ABC-UTC Monthly Webinar 19 Sep 2024

AI vs. Big Data / Data Science
Big Data is extremely large sets of data targeted for pattern analysis 

(so large that it cannot simultaneously put it all in one place, i.e., in memory, on disk, etc.) 

Youtube: 183 hours of video per minute = 30 years / day

In contrast: AI Combinatorial Explosion

1 chess game >                 s 

Big Data ≠ the right data 

≠ your ability to solve the problem
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AI vs. Machine Learning (ML)
What’s the Difference?

AI is a lot more than ML

(Supervised) ML =

Train a classification model on 

labeled data

Did the patient have a 

heart attack? Yes or No

Areas of AI:
Natural Language Processing

Cognitive Systems, Cognitive Modeling

Game Playing & Interactive Entertainment

Game Theory and Economic Paradigms

Heuristic Search

Human Computation

Human-AI Collaboration

Humans and AI

Knowledge Representation & Reasoning

Multiagent Systems

Planning, Routing, & Scheduling

Robotics

Constraint Satisfaction

Vision

AI & Ethical/Social Questions
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AI vs. Natural Language Processing (NLP)
What’s the Difference?

Again, AI is a lot more 

than NLP

NLP =

computers doing tasks 

with human language 

requiring intelligence
Syntactic Parsing
Word Segmentation
Morphological Processing
Part of Speech Tagging
Information Extraction
Text Mining
Sentiment Analysis

Machine Translation
Opinion Mining
Argument Mining
Question Answering
Document Classification
Discourse Structure
Chatbots
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A Recent Advance: Deep Learning

Will Deep Learning “Solve” AI?

Perceptrons
(1960s)

Neurons 
(1950s)

Deep Neural Nets
(2010s–Now)

Neural Networks
(1980s–1990s)
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Cutting through the Hype (I)
Deep Learning

King Penguin
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What is a Large Language Model (LLM)…really?

    Guess the next word:

The water was so transparent that…

…I, she, he, it, the, John, Mark, … (10,000 more possibilities)
 P = 0.004    0.007          0.001    0.008    0.0009         0.000005          0.00000004

Ingredients:

1. Neural Transformer Models

2. Petabytes of Data

3. Networked Supercomputers

Generative Models

Estimate these from data (e.g., the Internet)
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ChatGPT

Cutting through the Hype (II)

• Biased, racist, offensive

• Bland, uncreative, over-literal

• Copyright violations

• No common sense

• Factual errors

• Little specialized knowledge

Stable Diffusion
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Example 1 – Detect Corrosion Using Magnetic 

Flux Leakage Method

Supervised Machine Learning can be used to precisely locate anomalies indicated by 

continuous waveform data
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Example 2 – Design for Service Life – SHRP2 

R19A (Vision)

Flowcharts in various chapters of Design Guide for 

Bridges for Service Life involves tremendous amount 

of information, framework and flowcharts that guide 

users.

However, it is not very user friendly to use.

An AI-enabled design guide could:
• Identify for the user the relevant sections, based on user input

• Guide the user through design flowcharts

• Prompt the user for additional information needed to make decisions

• Suggest appropriate selections based on user input and guide 

instructions

• Assemble a full draft design, aligned with the relevant guide sections
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Design for Service Life – Desk Closure Joints –

SHRP2 R19A (first step)
We are starting with a subset of the larger 

document and use AI to walk the user through 

selecting best detail and materials for longitudinal 

deck closure Joints

Like the full system, we envision an interactive 

system which takes natural, chat-like text and 

guides the engineer through the design process:
• Gathering appropriate information from the engineer

• Suggesting possible solutions for each step with reference to 

the guide

• Guiding to the appropriate next step in the decision process 

based on prior decisions

• Assembling the final draft design with pointers to the design 

guidance
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Example 3 – Enhancements to ABC Project 

Database (1 of 3)

Conventional keywords search function with drop-down menus instead of typing in quotes, to 
make more user-friendly (Non-AI)
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Enhancements to ABC Project Database under 

consideration (2 of 3)

AI-enabled ingestion to develop draft submissions for database (initial data from Monthly 

Webinar presentations of featured projects)
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Enhancements to ABC Project Database under 

consideration (3 of 3)

AI-enabled general text description for search function

LLM-
enabled 

Database

“I’m looking for a bridge built in the southwest that 
uses concrete beams, with a three spans each with a 
length greater than 50m. Ideally the project should 
have used a Design-Bid-Build process with precast 
full-depth deck and approach slabs.”

Here are my design requirement pdfs, find something 
similar…
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The Takeaway
AI is taking off (again), a long-held dream

There is a lot of hype

AI is still brittle, and we are nowhere near done

Used wisely, AI can enhance your productivity & impact

You won’t lose your job to AI…but you may lose it to someone 

who can use AI better than you!

As always, change is scary

But AI is a huge opportunity … take advantage!
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