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How AI Works
AI Models Types and Understanding LLMs



AI Platforms

AI Foundational   
Model Platforms (LLMs)

AI Integrated  
Platforms

Agentic 
Development 
Environments 
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Exponential Growth Trends



LLM = Large Language Model



Generative AI 
is just glorified 
autocomplete 

                - AI Experts 

LLM 



Model (LLM) Pre-Training 

The model learns 
the patterns of 
the data during 
training 



LLM 
Who is Nolan 

Ryan _____

Nolan Ryan was 

is a pitcher 

…. Texas Ranger 

…. Hall of Fame Pitcher 

…. father of three 

Generative “Probabilistic” AI 

Input 
tokens

Output 
tokens



Risks and 
Limitations



LLMs are constrained 
to the data they were 
trained on.

LLM 



Sometimes AI 
hallucinates 
(makes things up)



AI Governance
Policy Guidelines, Data Security, Model Types



AI Policy Guidelines

• Establish approved AI tools 

• Protect City from data leakage 

• Enforce AI output verification



ChatGPT Data Collection



Accessing Reasoning Models

ChatGPT Enterprise or Plus ChatGPT Free Version



Context is King
The better the context, the better the results



AI App  
(ChatGPT, Copilot) 

LLM 

Context Window 

(Measured & Priced in Tokens) 



Context Window 

Prompt 

Prompt Instructions 
System  
Prompt 



Context Window 

Archive 

Chat History Memory  



Context Window 

Resources 

PDFs Spreadsheets Images 



Context Window 

Tools 

Web Databases API / MCP 



“Low-Hanging Fruit” of AI
The Following are three AI tools that will provide immediate efficiency gains in your workday.

Voice Dictation

• WisprFLOW  

• Real-time Speech Clean-up 

and smart editing 

• Maintains your thought, 

words and context. But you 

can generate them 2-3x the 

speed of typing. 

AI Browser 

• Perplexity “Comet” 

• OpenAI “Atlas”   

• These tools navigate 

through multiple pages 

and bypass ads to give 

you a direct link to the 

specific document or page 

you're looking for.

Educational Tools

• Notebook LM 

• Great for Review of Large 

Documents 

• Provides mind map and 

podcast summary of the 

document 

• Study Guide



Voice Dictation Tool

https://wisprflow.ai/



AI Browser 



Educational Tool 



Educational Tool 



Local Data Knowledge
GPT Projects and Custom GPTs 

• Local Data Resources 

• Great for Project Management 

• Document Search and Review



ChatGPT Projects

Resources Prompt Instructions 



ChatGPT Projects



Custom GPTs



Custom GPTs

Prompt Instructions 

Resources 



Custom GPTs



Deep Research
Agentic AI tool that searches the the internet and 

summarizes the results in a customize user defines 
structure with resource web links 



Deep Research



Deep Research

Web Tools 



Deep Research (Federal Funding Programs)

Program Name Summary Eligible Project Types (AI relevance) Funding Availability Anticipated NOFO & 
Deadline

Program Info

Railroad Crossing Elimination 
(RCE)

Funds highway-rail crossing 
improvements to enhance safety and 
mobility

Grade separation, track relocation, safety 
improvements, planning (AI potential for safety 
monitoring and predictive analytics)

$600M/year FY22-FY26 Most recent awards 
announced Jan 10, 2025

RCE Program

Rural Surface Transportation 
Grant (RSTG)

Supports rural surface transportation 
projects to improve connectivity and 
safety

Highway safety, surface transportation, tribal 
transportation (AI applications for rural transportation 
optimization)

$2B over five years Not specified in results RSTG Program

Safe Streets and Roads for All 
(SS4A)

Funds initiatives to prevent roadway 
deaths and injuries

Planning, demonstration, and implementation projects 
(AI for safety analysis and crash prevention)

$982M for FY 2025 Released Mar 31, 2025; 
Due Jun 26, 2025

SS4A Program

Bridge Investment Program 
(BIP)

Reduces bridges in poor condition 
through rehabilitation or replacement

Bridge improvement, rehabilitation, replacement (AI 
for structural health monitoring)

$9.62B for FYs 2023-2026 FY26: Large Bridge (Aug 
1), Planning (Oct 1), Bridge 
Projects (Nov 1), 2025

BIP Program

Reconnecting Communities 
Pilot (RCP)

Reconnects communities divided by 
transportation infrastructure

Community reconnection, safety improvements, 
planning (AI for community impact assessment)

$607M for FY24 FY24 NOFO released (no 
deadline specified)

RCP Program

BUILD (formerly RAISE) Supports multi-modal projects with 
significant local/regional impact

Surface transportation with local/regional impact (AI 
for project optimization and management)

$7.5B over five years FY 2025 NOFO issued Feb 
2025

BUILD Program

Commercial Motor Vehicle 
Safety Programs

Funds CMV safety initiatives and 
operator training

Safety programs, driver training, technology 
demonstration (AI for vehicle safety systems)

Not specified HP-CMV due Mar 7, 2025; 
CMVOST due Feb 25, 2025

FMCSA Grants

Port Infrastructure 
Development Program

Improves port facilities and 
infrastructure

Port facility improvements (AI for port operations 
optimization)

Not specified Due Apr 30, 2025 USDOT Grants

https://railroads.dot.gov/grants-loans/railroad-crossing-elimination-grant-program
https://www.railstotrails.org/policy/funding/rstg/
https://sawmpo.org/fy25-safe-streets-for-all-nofo-application-deadline-june-26/
https://www.fhwa.dot.gov/bridge/bip/
https://greatlakestctac.umn.edu/reconnecting-communities-pilot-grant-opens-another-round-funding
https://www.transportation.gov/BUILDgrants
https://www.fmcsa.dot.gov/fy25grantfundingopportunities
https://www.transportation.gov/infrastructure-investment-and-jobs-act/key-notices-funding-opportunity


Deep Research (AI Advancements in Civil Engineering)



Creating Prompts
Use the tool as the Teacher                                      

(Prompt Development Workflow) 



Draft  
Prompt

Revise  
and Edit                   

w/ Canvas 

Iterate and 
Improve Draft 

Prompt

Run the 
Improved  
Prompt  

Prompt Development Workflow: 



Draft Prompt:  



Iterate and Improve the Prompt:  



Revise and Edit w/ Canvas:  “Open in Canvas” 



Revise and Edit w/ Canvas:  “Open in Canvas” 



AI Computer Vision
Understanding and interpreting Visual Information 



ChatGPT Image Recognition: 



ChatGPT Image Recognition: 



Driving Predictable and Consistent Results in the AEC Industry 

Probabilistic vs. Deterministic AI



Probabilistic vs. Deterministic AI

Probabilistic AI

• Learns from training data, predicts 

patterns and creates new content 

based on prompts provided by the 

User (e.g. ChatGPT) 

Deterministic AI

• Rule-based, precise and 

consistent results with auditable 

code (e.g., design scripts, and 

QA automations)   

Combined System

• Human guided AI Outputs using a combination of API calls to Large 

Language Models (LLMs) and using rules (code) to structure outputs 

that align with engineering standards. 



Generative AI Reasoning AI Models Deterministic AI

01 02 03 04 05

Example: ChatGPT/Copilot

Agentic AI Custom Interface

Understanding the Spectrum of AI

Use Cases: 

- Edit Writing

- Web Search

- Research 

- Images

Probabilistic AI Deterministic AI

Examples: Thinking Models 

Use Cases: 

- Multiple Perspectives

- Business Strategy

- Training Strategy 

Examples: Deep Research 

Use Cases: 

- Research

- Computer Use

- AI Browsers

- Multiple Workflows

Examples: Application/Program 

Use Cases: 

- Embedded Applications

- Claude Artifacts

- Canvas Apps (ChatGPT)

- Data Analysis 

- Python Scripts 

Examples: API Calls

Use Cases: 

- Combination Approach

- Model API

- Structured Code



Claude Artifact Example: 

Customs AppsPromptLocal Data



Claude Artifact (Custom App) Example: 



Claude Artifact (Custom App) Example: 



Coding and API Calls: (Google AI Studio - API) 



Presentation References & Resources

Andrej Karpathy - Ex. OpenAI Research and Ex. Telsa Self Driving Lead

Dharmesh Shah - HubSpot Co-Founder and CTO 

Aaron Levie - Box Co-Founder and CEO 

Nate B. Jones - AI Strategist and 20 year software product manager

Greg Isenberg - AI Entrepreneur and “Greg Isenberg” Youtube Channel   

Cal Newport - Writer, Computer Science Professor and AI Critical   

Ethan Mollick - Writer, Professor of the Generative AI lab at the Wharton School

Nathaniel Whittemore  - AI Daily Brief Youtube Channel 



Presentation Landing Page

Presentation Slides

Educational Research Prompt

Short Video: How to use the Prompt

www.freese.com/AI
Example Report

http://www.freese.com/AI


AI for Professionals:                        
Best Practices for Data, Tools, and Workflows 

November 17, 2025


