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Al not long ago
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Data-based tools can prevent crowd crushes
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GPS data points.

.- o e
Remove data points with low accuracy 5 5
Remove duplicated data resdent datapointst ight eschcelland determine
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Processed GPS data
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Data before fire started

Data after fire started

Evacuation behavior
inference algorithm
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decision time
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—— Total number of inferred evacuees
= Self-evacuee

= Shadow evacuee

s Ordered evacuee

Evacuee under warning

Number of Inferred Evacuees
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Self-evacuee: The evacuee, located in or near the evacuation zone, let after the fire

stated but before any evacuation warninglorder was issued.

The evacuee, near Jef afier an
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Can we use Al to predict it?
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Wildfire Evacuation and GPS data nature
scientific data

— T OPEN. A highway vehicle routing dataset
predicon (beiay =1 oaravesceron. during the 2019 Kincade Fire
evacuation
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@ ChatGPT

and other LLM(s)

Al today

are helping us to get
rid of boring tasks

Case studies

@ ChatGPT

Support in reading/analysing papers
Reviewing the writing (plain English, typos...)
Brainstorming - Drafting

Statistic analysis: statistical testing,
power analysis,
multivariate analysis,
ML
much more...
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Reviewing the writing (plain English, typos...)
| \ I [J
Brainstorming - Drafting w Sl
[}

Statistic analysis: statistical testing,
power analysis, A
multivariate analysis,
s I1SO

much more...

UNIVERSITY

1/15/2026

Case studies

@ ChatGPT

Support in reading/analysing papers o g b
Reviewing the writing (plain English, typos...) '
Brainstorming - Drafting @
Statistic analysis: statistical testing,
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multivariate analysis,
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much more...

Do not be afraid

Are we going to
lose jobs?
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Are we going to
be at war?
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Introducing GPT-5
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What’s the best way to describe GPT-5?

Insane Game-changer
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We are
somewhere here

Trillion of parameters —
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The BS saturation

Scenario: Intelligence Explosion

Are LLMs

El
SCIENCE NEWS

Effective Compute (Normalized to GPT-4)
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Automation in Fire Safety Enginesring
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FSE tools

Generative Design

Generate
solutions

Analyse

Design
Exploration

Over 14k reads
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Traditional LLM
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Agent Mode on

S GitHub

Copilot
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What's the most important
thing in the LLM world? -

it's the Prompting 8
the Prompting, |
the Prompting
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Traditional LLM
(e.g-GPT)

Agent Mode on ——

ChatGPT Agént (Q\

CRAIGRT Agent a3 my shoping and senal

My new Al browser
Fully automated search

j_ Traditional LM
(e.g-GPT)
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Pay as you go

Your Private Ollama Ul
LM studio e
Page assist ]— e A =
Open WebUI -
roprm— : CHIGPT Pl Wihout Susscrog - Page Asest |

Traditional LLM
(e.g-GPT)

System Prompts
- Avoid hallucinations
- Fullcontrolover how LLMs behave

=

Pay as you go

g0 B

ChatGPT Plus Wahout Subscribing = Page Assist

< OpenRouter




A

Traditional LLM
(e.g-GPT)

System Prompts
- Avoid hallucinations
- Fullcontrolover how LLMs behave

< OpenRouter

@ OpenAl
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System Prompts
- Avoid hallucinations
- Fullcontrol over how LLMs behave

"You are Al Assistant reporting facts on Science,
Speak with extreme precision, confidence, and logical rigor.

Use formal, academic language, laced with scientific
references, trivia, and pedantic corrections.

Display a condescending tone toward ignorance, but with
unintentional humor.

Do not understand sarcasm."

j_ Traditional LLM
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Long-term memory

GPT 3: 170 billion parameters
GPT 4: 1.7 trillion parameters
GPT 5; 3-5 trillion parameters

Short-term memory
GPT 4.1: 1M tokens
GPT 5: 400k tokens
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Long-term memory

GPT 3: 170 billion parameters
GPT 4: 1.7 trillion parameters
GPT 5; 3-5 trillion parameters

Short-term memory
GPT 4.1: 1M tokens
GPT 5: 400k tokens
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B — <  TradiionalLlLM
(e-3-GPT)+
(e.9-GPT) do Datinjection

My GPTe

B cor
B aart ganen Mot

Quality?

Quality of the model
(thinking models)

Quality of the knowledge
(parsing)

- - Quality of the Instructions
(clear system prompts)

& e .
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Traditional LLM s  Traditional LLM
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Is it any
Good?

Fire Dynamics Simulator (FDS) and Smok

It depends on the

task!
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Case studies

Test 1:

Commenting an existing
FDS code

e\

©

Case studies

Test 2: # 2. Reaction Definition:

SAAC FUSLe POCWRSTUARE”, S0OT_VTELD0.81, WEAY. 05 ¢

Ask for reasonable fire - i momime i mmmi e
parameters

HEAT_OF COMBUSTION: 22,700 kifkg ~ the ensrgy reieased during complate cambustion.

@ 2. Reaction Parameters:

= = S ==
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Case studies

Test 3:

Modify existing FDS code

D ASS . Add an opening in the ceiling (easy)
V Add atable (I had to adjust the mesh resolution)

Starting table burning at 10s (burning material issues)
. Add sprinkler (I gave up)

FSETEYIN




Case studies

Test 4:

Generate new scenarios

P FDS Technical Reference_Guide paf
canSS\
\v£= R e
e e S

Process: 0, CHID: road_tunnel_no,_fire)
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Case studies

Test 4:

Generate new scenarios

ASS
P22 Al

Case studies

<NIST

ChatGPT =) [N

Fire Dynamics Simulator (FDS) and Smokeview (

¢ Useful to learn and simple tasks

¢ It can easily get lost in generating from zero

* Sensitive to the prompts

¢ It canimprove if you provide FDS documentation
* My hope: training a local model with RAG




A

Traditional LLM
Traditional LLM
(e.9.GPT)+
(e.9-GFT) O¢O Datalnjection

®

D5 G 20

WORK IN
PROGRESS |

1/15/2026

Traditional LLM

<
(e-3-GPT)+
00 paceinjection

Analyse the plan of this room and its furniture
Reconstruct the geometry in FDS

18ft/ 5.5m

12ft /3.7m

Mediumlivingroom

Traditional LLM

Traditional LLM L
(e.5.GPT)+
ﬁ- (e.9-GFT) dio Datalnjection

Can we improve the resolution of the furniture?

18ft/ 5.5m

12ft /3.7m

Mediumlivingroom




Traditional LLM

Traditional LLM L
ﬂ' (e.5.GPT) 8o oot i

can we set the couch on fire? the one close to the wall with
the door?

ERROR(101): Problem with SURF number 3, line number 16
(CHID: medium_living_room_hi_res_fire)

ERROR(101): Problem with SURF number 3, line number 16
18ft/ 5.5m (CHID: medium_living_room_hi_res fire)

12ft /3.7m

Medium livingroom
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Fire Dynamics Simulator (FDS) and Smokeview

* Usefulto learn and simple tasks

¢ It can easily get lost in generating from zero

* Sensitive to the prompts

¢ It canimprove if you provide FDS documentation

* My hope: training a local model with RAG or Fine tuning
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Empathic Response:

Traditional LLM
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Embedding & User prompt &
Retrieval retrieved chunks LLM

t4

User prompt Answer

Database
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Data Injection

ASCE |usaary G -

JOURNALS  NOOKS™  MAGAZINESY  AUTHORCINTIR  COMMUNTES ™  TOPKS v sumscasar

Home | Proceedings/ ICTD 2025

PREVIOUS CHAPTER WexT eHapTER

Enhancing Occupant Evacuation Simulation Using LLMs and Retrieval-
Augmented Generation
=

Ranhors e Bt B8 Peter L

Pubication:

~2 38

Traditional LLM
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(e.5.GPT)+
ﬁ- (e.9-GFT) dio Datalnjection

Knowledge Case study
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Traditional LLM
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Traditional LLM

<1-- Agent nusber deterained using KGE RAG version 0.7 with Approved Document 8. --»
€4-- Furniture i3 not included in the oceupant load esleulation --»
<Evacust ionhZ_Populate
<Populationdefinition>
<1-- Lounge area using an occupant density of 1 person per square meter, as
specified in Table O1.
<Agents>26¢/Agents>
<NodeRef refstyles
</PopulatienDefinitions
<Populationdefinitions
<1-- Kitchen area using occupant density of 7 persons per square meter, as
specified in Teble D1 -->
<hgents>i</Agents>
<liodeRef refstyles"enz_ref"»12¢/NodeRef>
</Populationbefinitions
4Populstisndefinition>
<1-- Daycare area using occupant density of 1 persen per square meter, as
specified in Table D1
<hgents>3c/dgents>
<lodeRef refstyles"enz_ref*>7¢/NodeRef>
</Populationbefinition>
<Populaticndefinitions
41-- Conference room using occupant density of 1 person per square meter, as
specified in Table 01. -
<hgents>29¢/agents>
<HodeRef refstyles"enz_ref">8/NodeRefs
</Populat jonDefinitions
</EvacuationhZ_Populater

2_ref"34¢ /NodeReF>
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Traditional LLM
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(e.9-GPT) Data Injection

WE WANT YOUR FEEDBACK
3 Fire Engineers Q.-n “O

Table 4. Results of the MOS Evaluations by Domain Experts

Furniture Considered Furniture Not Considered
Criterion KGERAG  Neodj GraphRAG KGE RAG Neodj GraphRAG
(GPT-40) (GPT-40) T-40) (GPT-d0)
Technical Accuracy 4.1 38 43 4.1
Standards Compliance 4.3 39 45 43
Traceability 4.1 3.9 4.7 4.2

#

Traditional LLM s  Traditional LLM
(e.g-.GPT)+
(e.9-GFT) dio Datalnjection

WE WANT YOUR FEEDBACK
3 Fire Engineers Q..n “O

Table 4. Results of the MOS Evaluations by Domain Experts

Furniture Considered Furniture Not Considered
Criterion KGERAG  Neodj GraphRAG KGE RAG Neodj GraphRAG
(GPT-40) (GPT-40) T-40) (GPT-d0)
Technical Accuracy 4.1 38 43 4.1
Standards Compliance | 4.3 39 45 43
Traceability 4.1 3.9 4.7 4.2
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e o TradtionslLlLm
(e.9.GPT)+
ﬂ- (e.9-GFT) O¢O Datalnjection

B — Traditional LM
(e-3-GPT)+
(e.9-GPT) do Datinjection

ONEDOES NOT SIMPLY

"DUMP*DOGUMENTS INTO LLM GONTEXT

Traditional LLM

Traditional LLM L
(e.5.GPT)+
ﬁ- (e.9-GFT) dio Datalnjection

Long-term memory

Example of Input Data

Questions Answer Data
{"messages":
safety assistant that converts extinguisher instructions

/ into a 7-digit binary vector representing key steps."},
/ s {"role": "user’, "content’: "Instruction: \"Take the
J . extinguisher, take out the security, pull to the fire, and

‘content": "You are a fire

move it around to extinguish the fire.\"\m\nSteps:\n1. Pick
up\n2. Move 2m away\n3. Pull the pin\n4. Grab the
nozzle\ns. Aim the base\n6. Squeeze the lever\n7. Sweep
left right\n\nRespond with a 7-digit binary vector:"},
{"role": "assistant", "content": "1010000"}]}
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Alltools to speed up your work...
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Convergenc 5
Evacuation DI

PDF to

¥ € 84 R

From Revitt 1
format- BIN o

PDF to BIM |
Converts 2D

From POF to Pathfinder in a few

1% PDF | L 742
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Final Remarks

@ One Al to rule Al 4 Good!
them all? e
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Al Customization Level

[ |

Traditional LLM ~ Agentic LLM
(e.g., GPT4)

Privacy Ranking

Traditional LLM

Traditional LLM through APIs
Local LLMs (original or tuned)
Fully trained LLM

T T T >

Traditional LLM  Local LLMs or Local LLMs or Base model
(e.g. GPT4) Traditional LLMs  Traditional LLMs

+ + + +
Data Injection RAGs Fine tuning Full tuning
1

Software Costs  Hardware Costs

Subscriptions Pre-own hardware

Asyou go Pre-own hardware
Free Dedicate PC or Server ($)
Free

Dedicate PC or Server ($$$$$$$$$$$$$4

The Future of Al?

E
-




The Future of Al?
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My personal workflow

% l MCP
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My personal workflow
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blender

®

Science Dissemination

2N

(@

EY
UNIVERSITY

Evacuation Modelling

Awesome Crowd Dynamics Hub
~=a
£

My plans to take it easy in 2025

. - s
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Conclusions

Al is your Ally

use your brain too

use it ethically
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