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Large Language Models
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Machine Learning
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Generative Models
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A foundation model for the engineering and construction (E&C) industry is
a pre-trained Al system from vast, diverse datasets relevant to the built
environment.

These Industrial Foundation Models (IFMs) learn engineering principles,
physics, CAD drawings and technical documents to assist across the entire
project lifecycle, from design and planning to construction and
maintenance.

They offer benefits like accelerated design processes, better risk
management, enhanced efficiency, and the ability to generate optimized
designs, and ensure alignment with real-world practices and safety
standards.
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Industrial Foundation Model

Making Al explainable, transparent and comprehensible to engineers

Existing GenAl technologies often fall short when dealing with complex
industrial data modalities. Industrial tasks require deep domain knowledge
that is more complex than typical Al tasks such as text summarization and
cannot be handled with large language models.

Imagine if AI could support engineers across the value chain. Our idea is an
Industrial Foundation Model that understands not only text and images, but
also complex industry-specific structures. This would significantly
increase productivity and efficiency in engineering and automation.

https://www.siemens.com/global/en/products/automation/topic-areas/industrial-ai/industrial-foundation-model.html
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Large Foundation Models

Foundation Models va) q vaslani#nnsiFaunisaausseu billion &4 trillion
parameters

529879

OpenAl - GPT/ChatGPT
Google - Gemini
Amazon - Alexa
Anthropic - Claude
XAI (Tesla) - Grok
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Distribution of domains in the C4 dataset

Law & Government
4.0% Business & Industrial
Community 16.0%
5.0%
Travel /
6.0%
Home & Garden
6.0%
Technol

Jobs & Education 3 5%90/{
7.0% '
Hobbies & Leisure
8.0%

News & Media
Science & Health 13.0%
9.0% Arts & Entertainment

11.0%




What is a C4 dataset?

The Colossal Cleaned Common Crawl dataset, or C4, is a
large-scale text corpus developed by a team of Google
engineers. It was created by taking a single month's
scrape of the Common Crawl corpus and using filtering
heuristics to remove duplicate, placeholder, nonsensical,
and non-English language content.

D Knowing Machines

https://knowingmachines.org > 9-ways-to-see > essays

The case of 'Colossal Cleaned Common Crawl' (C4)
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Contoso EV Chargers.xlsx

File Home Insert Pagelayout Formulas Data Review View Help | 3 Comments | | A catch up[ fo
A22 vii X v v pairplot = sns.pairplot(EVData_df, vars=['Revenue', 'Spend', 'Units'], hue='Region', palette='Setl') Y
/ A B | [¢] D E F G H .

1 |Advanced Analysis p Cop|l0t v X
2 |This sheetwillinclude all Python code generated by Copilot.
3
4 | Load data from EV Charger Data, Table1 ;
5[] DataFrame Analyze my EV Charger Data using Python
6
7 |Preview
S ID__|Category Revenue (Units __iSpend |Reviews Region | can use Advanced Analysis for that. Here's what I'll do:
9 0 P018 FastCharger 9,568 42 1,310 Works great for my electric bike. Compact and efficient. North
10 1 PO08 Standard Charger 10,256 44 1,214 Hilarious! My cat loves to sit on the warm charger. Works welltoo.  West e Create a new sheet for the results
11 2 P012 FastCharger 8,085 56 1,195 It's an average product. Nothing extraordinary about it. East ° Automatically write and insert Python formulas
12 3 P0O11 Standard Charger 9,858 51 1,206 Fantastic charger! Reduced my car's charging time significantly. South A ) . Itinl
13 4 P003 Standard Charger 26,584 55 1,220 This productis okay, but | expected more features for the price. South e nswer your prompt In mu tlp € messages
15 45 P045 Standard Charger 17,399 80 2,171 Wouldn'trecommend, too many issues with connectivity. West
16 46 P047 FastCharger 17,460 85 2,233 Satisfied with the performance, but |t'Sfxbi_( b‘ulky. West First, let's create a pair plot. This provides an overview of
17 47 P037 Fast Charger 17,740 93 2,285 Not happy with the purchase, returned it within a week. East ) ) . i )
18 48 P049 Standard Charger 20,257 94 2,469 Simple to use, but the instructions could be clearer. West Fe]athNShlPS between variables, he'PS 'dentlfy patterns
19 49 P010 Fast Charger 8,005 56 2,560 Mediocre atbest. There are better options available in the market. West and outliers. What else would you like to explore?
20
21 | Create pair plots analyzing relationships b spend, r , and units sold, including region. Al-generated content may be incorrect é Q
Jimage |
e Pair Plot of Revenue, Marketing Spend, and Units Sold by Region
s :

20000 e e . . .

5 - e s Here's what | inserted in A22

& 10000 8 - R

Pair Piot of Revenue, Marketing Spend. and Units Sold by Region

£ %
% 29950 3 O R
2500 s . 2 . £ ‘ a ol

i o Region
2 Sie «  North : :
5’.’2000 3 “. Y e @ Using this workbook v
1500 P oty +  East
o S F . epead |
- e e - & South Type a message for Advanced Analysis '
5 &5 I\

<> EV Charger Data ~ Analysis1 + v 8 ¢

17



™ Copilot v

Analyze my EV Charger Data using Python

| can use Advanced Analysis for that. Here's what I'll do:
e Create a new sheet for the results
e Automatically write and insert Python formulas
e Answer your prompt in multiple messages

First, let's create a pair plot. This provides an overview of
relationships between variables, helps identify patterns
and outliers. What else would you like to explore?

Al-generated content may be incorrect H <D

18



Jinvautala

luwarudaanssas




Asilszgnce lalusrudaanssa

1.

XN W

Project Management

Safety

Supply Chain Optimization

Smart Manufacturing

Cost Reduction & Increased Productivity
Quality Control

Energy Efficiency & Sustainability
Simulations & Digital Twins

20



Project Management

https://www.planview.com/resources/articles/using-artificial-intelligence-for-project-management/

https://www.forecast.app/blog/10-best-ai-project-management-software

21


https://www.planview.com/resources/articles/using-artificial-intelligence-for-project-management/
https://www.forecast.app/blog/10-best-ai-project-management-software
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ZE: TOGALA How It Works ~ Tradesv ~ Why Togal. AI?  Resources  Pricing Contact Login

FEATURE

Al-Driven Image, Text, and
Pattern Search

With Al-powered image search, text search, and pattern search,
Togal helps you instantly locate and count anything you're looking
for. Simply draw a bounding box around the object, then “search”

UL P [~ your entire plan set. No more wasting hours clicking through
el 1L \J]] 1] a5 a "y endless pages!

IEe== t : T Try Al Image Search

https://www.togal.ai/how-it-works y




PROCORE

Solutions~ Who We Servev  Why Procorev  Resourcesv  Support v

Preconstruction = Project Execution = Resource Management -
% Bid Management I:i Project Management i Resource Planning

v. BIM “ Quality & Safety "4 Resource Tracking

= Estimating (4 Equipment

% Prequalification

Procore Helix >

% Analytics
% Assist

% Insights

@

Pricing

Financial Management =

% Project Financials
& Accounting Integrations
= Invoice Management

& Pay
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Here’s my shortlist of the best Al tools for construction project management:

1. Wrike — Best for construction project visibility
2. Miro — Best for visual project mapping with Al
3. Procore — Best for project collaboration

4. Kahua — Best for document management

5. Togal.Al — Best for plan reading https:/thedigitalproject

6. Zepth — Best for risk management manager.com/tools/ai-to
ols-for-construction-proj

7. ALICE — Best for construction scheduling ect management/

8. Buildots — Best for site monitoring

9. iFieldSmart — Best for 3D visualization

10. Trunk Tools — Best for built-in payroll

26



The 10 Best Al Project Management Tools in 2025

p—

CLOLXTUT R W

Forecast: The Best Overall Al Project Management Software
Taskade: The Best Al for Task Management

Timely: The Best Al Time Tracking Tool

Fireflies.ai: The Best AI Personal Assistant

Asana: The Best Free Al Productivity Tool

Clickup: The Best AI Resource Management Tool

Fellow: The Best Al for Collaboration

Clockwise: The Best Al Schedule Manager

Jasper: The Best Al Tool for Startups

Copy.ai: The Best AI Writing Assistant

https://www.forecast.app/blog/10-best-ai-project-management-software
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Aaulaaniy (safety) foealo
luwadmanssy

Technologies

Computer Vision

Sensor - proximity, sound, chemical, noise
Wearables

Autonomous Vehicles & Equipments
Real-time Monitoring

Predictive Analytics

S Ul W=
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SENSERAR

SYSTEMS

Solutions v Products v~ Resources -~ AboutUs -

Respond

Activate Emergency Support

Dispatch law enforcement or SiteCloud Security
Monitoring will contact a specific project

owner once a threat is verified and determine
whether to inform emergency services.
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SENSERA@‘ Solutions v Products+~ Resources~ AboutUs -
SYSTEMS

No Power,
NO
Problem.

Instant Solar Security

Thieves certainly will not wait for you to have
power and internet on site. Unlike antiquated
security cameras, which require on-site
infrastructure and are challenging to
implement, our solar/cellular solution is easy to

install and use. Be up and running in ~30

32



Contact Login Request a Demo

Why is Emergency Management
Software Important?

Emergency management software helps industrial sites prepare
for and respond to emergencies quickly and effectively with
clearly-defined emergency protocols, safety training, and
evacuation planning.

Spot-r helps managers effectively monitor their worksites for day-
to-day hazards, maintain OSHA emergency preparedness
requirements, and receive passing audit scores for evacuation and
mustering.

Learn how you can use the lloT emergency management software
from Triax to minimize response times, improve communications,
and help send all your workers home safely each day.

33




Products v

Aatmunn lloPsM: Al-Enhanced
Safety Management

Advanced Al for industrial safety. Our platform
predicts safety issues, optimizes compliance and
protects your workforce with precision.

Predictive Risk Forecasting

Effortless System Integration

Instant Al Alerts

Simplified Compliance Automation

Real-Time Safety Analytics

Proactive Hazard Prevention

Company v

Contact Us

34



Supply Chain Optimization

Robust, sustainable, resilience supply chain
Demand forecast — reduce inventory

Real time tracking

Analytics — reduce risks and defects

35
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CAD/CAM + Al
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Smart Manufacturing

IoT sensors & wireless network

Robots & automation — reduce human errors
Precision, efficiency, safety

Predictive maintenance — less downtime

38
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Pictured above: The blue line or overall vibration indicates that there are some issues (imbalance, misalignment, looseness), but there is

not enough granularity to pick up the bearing faults to enable 30 days or more of advanced warning to allow the plant to schedule
appropriately. Conversely, the high-frequency ultrasonic line in green enables visibility to see machine health issues 30, 60 or 90 days

in advance.




Industry 4.0

1.0 t1A3095nS

2.0 Wil waLead aren15NEe

3.0 3anNsaling PONNILHIDS

4.0 IoT Foa1515a18 automation

5.0 tala (Human-AI Team)
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A.l. & Digital Twins
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https://www.ptc.com/-/media/lmages/blog/post/corporate/spatial-twin-digital-twin-900.jpg
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Al for Thai (NECTEC) https://aiforthai.in.th/index.php
wilan1un a5Udanu

CiRA CORE gudiduviusudgaannssuuasszuusnlusis
Uszulanatayannglnsal 10T, ¥uaue, waziduiyas hitps://wWww.cira-ai.com/

Alisa Al u.591509ma0a (1) https://alisamaid.com/

FEUNAIY, LAUTU, LLAZADULNE LA

Anissa Al u.Luca Block https://anissa.ai/

f1915U5AAASUNAITAAIANADINITATIIADUNUATIALE?

Mandala Al y.Ocean Skynet https:/www.mandalasystem.com/
Anssidoyaluduafifsuastiislunisinnisnannbana

fiun: aunanilyanysshugiuszmaing

o o
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QL | QL P=Y

Al 9 “AE22” 619931 : AIBI19IIN3YS

freddauazidisulida: }
ChatGPT, Perplexity, Gemini: a51una27y, 85191A59999, Fouldatdoudiu dag1uszauaNDd
Wolfram Alpha: duiaadsiamans, AFnd, 3a1nssy uilandernnionasune

E3UINBEIAUUVUASTIATISH: S
Generative Design Tools: 890 uUFUSIUREINUAIY AALIAIDDNLUY AUBIFINENFE
Al-powered Simulation Tools: §1899azNAFOUNITODNUULFHOUDFTI LIUNALTI AOOUNL
CADScribe / Leo AL wilasatfiad/dionuduluwea 3D lodis vufsudoale

GadgiNlszENSaInnIsSau
Al Tutoring Systems: szuuaaufitasaIudd Usunsifouslfdnduaa willoulifnnes 24 vu.

fnBen vlassaina & 25a91 YaAs
https://eng.utcc.ac.th/blogs/ai-for-engineers-must-know-tools/
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Design ideation with Al

1A509iioa (8l IudAInssy RN

Concept Design
Midjourney / Stable Diffusion

MIE

Video Tester 1.0

PRODUCT
 DESIGNERS

B EPART IV
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Architectural Design
LookX Al
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Image Editing / Rendering
Adobe Firefly Al
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Architectural Render/Model

Architectures

* C @ architechtures.com/dashboard/es

ARCHITECRTURES @ © @ mans | oot || cosr

~ INTERNAL MINIMUM DIMENSIONS

A GENERAL FLOOR - DESIGN

Preset group Select Presat

Building orientation
L]

Sullaing Typok
At Double loaded Corridor

Core position

Front
Cotaorents
Centapartywat
L]
i
iy 16.00 m
L ] H r
Bulding encth
o el 3150 m
L]
Number ofsangard foors
19 foors
® L L —

Enable penthouse level
°

Number of cores

Number of steps in standard fioor stairs

1
L]
Standard fioor negnt az:m
Numbe of steps i ground foorstars =
L]
Ground lor height amm
ift overhead space
h i 10m
L]
Total buing heignt above orade: sweom < Referencia aobjeto | Reference Floor

Ttal i haioht 8/%ine. 4 nuermn 67 6 m

AR

1 DESBASTOGNES84 | Above Grade v Building 0 v Standard Floor 1 v ... v EditMode: AUTO MANUAL ~READONLY

¥ Measure Dimensions ~Minimum Dimensions  Areas | Zoom+ Zoom- 1m

e % o@

xtsp | capbp || BIMD

A HOUSING MIX IN PLOT

TOTALUNITS 100
Targe total oug

1 Bedroom Units 0
2Bedroom Units 60
3Bedroom Units 40

. 4 Bedroom Units 0

1BUG 2BUnit %3BUnit 48 Unit

Buling 0 [} & ) [
ToTAL 0 o ) 0
Target

~ BELOW GRADE AREAS AND RATIOS

A ESTIMATE SUMMARY

TOTAL PROJECT ESTIMATE (€)  15.705.065.37
Targat total (€) 0%

i

ESTIMATE BREAKDOWN (€)
CONCEPT ToTAL
Above grade estimate 976919032
Ste Warks 000
Buiding 0 976919032
5, Below gradeestimate 141516047
General Conditions. 44737404
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BIM - Building Information Modeling
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Architectural Render/Model

[ \l{l\

Plan Stats

Efficiency Gross Area Total Value
86% 7,350 $ 5,662,450
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Ma—.l&n—-—b.
Solves  Schemes  Sites Data

Feasibility studies |=* .

Mixed-use |
TestFit - a

= > o i

S Aarmwood St

B TestFit Devd 11.11%

< Generative Deswgn®

i,
&
e
- &
L
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v
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siTe HOTEL PARKING.
o=~ 1031 Keys (.79 51% Effciency 09 suls

Modues 171060 280ds 2598 35% Height 11770 Aversge
FAR 1670
Batne 100920 idios 1100 15% Average 820 Ratio (Unts)

OwAC 7266 Stalis Req 124
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Neighborhood Planning
Sidewalk & Blue Label Labs / Urbanform
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Construction component design
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Urban design and feasibility
Spacemaker Al by Autodesk

~
= | Amdlyze | Design  Explore

Setup  Proposals R Functions E) v
: L= O

& = o

+ New proposal

/ ":‘ Sketch 12

Just now

3 Coection name

Road Rall @

Facade - Most noisy v

Callection nama

Test optimization with

new tunnel S8
B "
322%
N Colectionname
-
Test optimization with 13%
). new tunnel
e
0 I
Goliction nama 106 K
Test optimization with —
| new tunnel PR s 000 <- 0001 B
- 4
0 w0 @
; I
f < N
“$705 Testoptimization with »
L& rewuma Ground @ >
b A b
* o,
Roof -2 g
7 AP Colectonnome T ————
0' Test optimization with Surrounding buildings %>

< ‘ new tunnel

sust oow
o)

“The noise calculations in Spacemaker

anaiysis are in accordance with the

Common NOise aSSessment methOdS

Callection name

TN
f Q/; Test optimization with
)

new tunnel in Europe (CNOSSOS-EU) developed

Justnow by the European Commission.

7% >
Test optimization with b\~ =

4
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3D Parametric Model Design

Grasshopper / Hypar

Make Tower

Creates tower space distibutions
based on the aecSpace toolkit

Opes Al Serrice

Teil me scmecthisg
< teray

| —

wes

@0}

What 410 the £38h say Whea 1t 33T The wall)

203
33 codesreazch-babiage-text~00l

Make Tower Shell

Creates tower shells using the
aecSpace toolkit

r housing options using the
ce toolkit.

lar Housing

(8301

Make Building o

A function from testfit to generate
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Electrical Engineering

Automated Design:

Al can generate electrical layouts, optimize circuit designs, and
automate the creation of Bill of Materials (BOMs), significantly reducing
design time.

Predictive Maintenance:

By analyzing sensor data, Al can predict equipment failures, allowing
for proactive maintenance and improving the reliability and uptime of
electrical machines.

Smart Grids:

ATl helps manage complex power grids by forecasting demand,
integrating renewable energy sources, and optimizing energy
distribution for greater stability and efficiency.
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Can Al design electrical circuits? /

Electronic engineering teams use Circuit Mind's Al-powered electronics design
automation platform to automatically design fully functional schematic diagrams,
generate BoMs, and select components optimized for size, cost, power, and availability.

circuitmind.io
https://www.circuitmind.io

Al Powered Electronics Design | PCB Schematic & BoM in Seconds
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EU Artificial Intelligence Act (AI Act)
Risk-based: Unacceptable, High, Limited, Minimal
Developer: Assessment, Doc, Human, Register
Timeline:

August 1, 2024: 119Fuls

August 2, 2025: Rules for GPAI & High Risk
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General Purpose Al (GPAI) Rules

Providers:

e Summaries of training data
e Comply to copyrights
e Adversarial testing
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@ What Is ISO/IEC 42001?

ISO/IEC 42001:2023 is a global framework designed to help organizations establish,
implement, maintain, and continually improve their Al management systems. It
applies to any entity that develops, provides, or uses Al-based products or services. *

& Key Focus Areas

« Transparency & Accountability: Ensures Al decisions are fraceable and justifiable
2

« Ethical Use of Al: Promotes responsible development and deployment of Al systems
2

« Continuous Learning: Supports evolving Al systems that align with organizational
goals 2

+ Risk Management: Provides tools to assess impacts and manage third-party Al risks
2
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Structure of the Standard

The framework is organized into Clauses 4—10, which cover:

Context of the Organization: Understanding stakeholders and defining scope

Leadership: Commitment and governance

Planning: Risk assessment and objectives

Support: Resources and documentation

Operation: Implementation of Al processes

Performance Evaluation: Monitoring and measuring effectiveness

Improvement: Continuous enhancement of the AIMS 3
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© Controls & Objectives
ISO/IEC 42001 includes detailed controls under Annex A/B, such as:

« Policies for Al governance

« Internal accountability structures

« Resource management for Al systems

« Impact assessments on individuals and society

« Lifecycle management of Al systems 3
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@ Why It Matters

This standard helps organizations:
« Demonstrate responsible Al use
« Align with global regulatory expectations

« Improve trust, reliability, and efficiency in Al operations 1
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Education & Research

Al enhances engineering research by enabling predictive
modeling, design optimization, and advanced simulation of
complex systems, leading to more efficient designs and
predictive maintenance.

In engineering education, Al supports personalized learning
through intelligent tutoring systems and virtual labs, provides
real-time feedback to students, and helps develop Al-integrated
curricula to prepare graduates for Al-driven industries.
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Technical Skills

Data Analysis & Interpretation
Computer Vision & Robotics
Generative Design
Programming & Scripting Basics
Predictive Analytics

Digital Twin Management

I0T (Internet of Things)
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Soft Skills

Critical Thinking
Adaptability & Learning
Ethics & Compliance
Collaboration

Creativity
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How can I use Al to do my job better?

Jensen Huang

President & CEO of NVIDIA

#1 Al chip maker
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