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HELP PERSONALIZE THIS DEMO

1. Your Al Experience? ‘“

I’m currently building Al, Machine Learning, or complex

automation into my project controls systems.

I'm here to learn the fundamentals of Al's practical benefits

and how to get started.
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HELP PERSONALIZE THIS DEMO

2. Your Professional Focus? ‘W

I’m interested in exploring research gaps, developing new

theories, and tailoring frameworks.

I’m interested in applying existing tools to deliver large-scale

projects on time and on budget.
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FINE-TUNING OF
LARGE LANGUAGE

MODELS (LLMs)
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TO WHAT EXTENT DO YOU AGREE WITH THIS \
STATEMENT?

o
Every time you speak to the model, you / o\
are immediately customizing its core \=©
. . . . o
intelligence to fit your way of working. f

We need to differentiate between the

model memory and the training process

ooooooooo




EXAMPLE: CHATGPT MEMORY

320 e @4 ° o =0l 41%a

& Settings

G Mohamed ElSaadany

Email
ilshawy@hotmail.com

% Phone number
+966545548377

Upgrade to Plus

320 e o

&

Personalization

Memory

o . .
‘o Personalization

£2 Data Controls
i Voice

© Security

(@ About

(> Signout

[<]

=

Custom Instructions

Color Scheme
System (Default)

Accent Color
® Default

Language
English

320 e o ° =R 41%8
< Memory

Custom Instructions On
Reference Saved Memories 0

Lets ChatGPT save and use memories when
responding. Learn more

Manage Memories

Reference Chat History O

Lets ChatGPT reference recent conversations
when responding. Learn more

320 s @ Q =5 . 40% =
& Saved Memories ®
Search

Speaks Arabic and is interested in using
ChatGPT in the Egyptian dialect.

Wants to lose weight.

Usually has lunch at 1 PM during work and
dinner at 7 or 8 PM after returning from
work. For lunch, the user eats simple food
like a cheese sandwich, and for dinner, they
have a heavier meal like rice and chicken.

Is interested in artificial intelligence,
natural language processing, and building
information modeling (BIM).

Is interested in using Al to link elements in
BIM models with schedules without manual
intervention.
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NEURAL NETWORK

Example:

Suppose you have a building of X m? and

Y bedrooms.

Wights can be initially assumed.

Weighted sum is calculated, then compared
with the real result.

During training, the network needs to learn
the composition of weights and biases.

@

@
@

|nput Hidden
Layer Layer

@

Output
Layer
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NEURAL NETWORK

Increasing the number of inputs and adding more hidden layers increases
the depth of the neural network.

To represent an image of 28 x 28

00000000

pixels for recognizing a handwritten
number, you need 784 neurons in the ;
input layer. —28 Pixels—i

9,00/6]0/0100,016
WCONOOTUVA WNS=O

AGOG000000000000

QRAQQAQ. - -
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|\
LARGE LANGUAGE MODELS (LLMSs) - The Generalists

Whatis an LLM?

= A deep learning model that is pre-trained on a
massive corpus of text.

Multiple hidden layer Output layer

= They learn the statistical relationships
between words and sentences, enabling them
to understand, generate, and process human
language.

= [ LMs are powerful Generalists (unspecialized)

with a broad understanding of semantics and
common knowledge.

In highly complex models such as GPT3, 175 billion parameters with dozens of layers

were used, taking a training duration of several weeks.
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FINE-TUNING OF LLMs - The Path to Specialization

What is Fine-tuning?

= The process of taking a pre-trained LLM and
continuing its training on a smaller, task-specific
dataset.

= Think of an LLM as a brilliant, but general-purpose
intern.

= Fine-tuning is the specialized, on-the-job training
that turns that intern into an expert in a specific
field, like scheduling or contract management.

Fine-tuning can be implemented to enhance the LLM capability in certain skills
(e.g., Text Classification, Text Processing, image analysis, etc.)
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FINE-TUNING PROCESS

1. Select a Pre- 3. Fine-Tune the

Trained Model

2. Prepare a
Dataset

Model

4. Evaluate and
Iterate

= Fine-tune the pre-
trained model on the
dataset

Use a pre-trained = Collect a dataset
LLM (e.g., BERT, relevant to the target
RoBERTa, GPT-3, task

DeepSeek) as the

starting point. ®= The datasetincludes

input-output pairs
(e.g., textand
corresponding
labels).

= During fine-tuning,
the model’s weights
These models have are updated.
already learned
general language

representations.

= Test the fine-tuned
model on a validation
set.

= Calculate the
precision of the fine-
tuned model.
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HUGGING FACE

An open-source community (such as GitHub for Developers) that has become a
central hub for Natural Language Processing (NLP) and Machine Learning (ML).

It provides resources (models, datasets, spaces) to make it easier for researchers
and developers to build, train, and deploy models.

https://huggingface.co/models

~ Hugging Face ) v ¢ Models

Datasets Spaces Community Docs Pricing ~=  Login @Y
Tasks Libraries Languages Licenses Models 2.] 047 Full-text search T4 Sort: Trending
Other
Y zai-org/GLM-4.6
Tasks
7» Text Generation J. Any-to-Any
» Image-Text-to-Text % Image-to-Text ¥ deepseek-ai/DeepSeek-V3.2-Exp
] Image-to-Image » Text-to-Image
Text-to-Video ) Text-to-Speech +42

@ ServiceNow-AI/Apriel-1.5-15b-Thinker



HUGGING FACE API

1. Simplify Access to Pre-trained Models like BERT, DeepSeek, GPT, etc.

2. Enable Integration of Hugging Face’s tools into your own applications.

3. Facilitate collaboration by sharing models & datasets with the community.

To start using this API, you need the following:

Install Python (https://www.python.org/downloads)

Install Transformers library from CMD: (pip install transformers)

ML framework: TensorFlow (pip install tensorflow) or PyTorch (pip install torch).

CPU (for small tasks), GPU (for most deep learning tasks), or TPU (for very large models).

Google Colab provides free access to CPUs, GPUs, and TPUs.
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A CASE STUDY ON THE
AUTOMATION OF THE

4D BIM MODEL
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PROBLEM STATEMENT

The current practices for developing the 4D BIM model depend on either the manual
classification and mapping or setting rule-based criteria.

The 4D BIM Modeler understands the
scheduler’s intention of each activity

) to manually link each activity to the
and Mapping relevant BIM element(s).

Manual
Classification

A time-consuming process

The BIM modelers have prior It accelerates the process
Rule-Based meetings with the schedulers to agree but still ineffective in case
Criteria on a naming convention of the of existing schedules.

schedule activity codes.
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RESEARCH QUESTIONS

= How much structured is the data for both BIM models and project schedules?

= Do we need an intermediate/standard form of data structure (e.g., common

names for building elements like OmniClass)?
= How to classify the schedule activities into building components?
= How to differentiate between the floors/stories of the building?

= How to map the BIM elements to the standard building elements?
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FRAMEWORK MODEL

Scheduling

Tool
(Primavera P6)

BIM Tool
(e.g., Revit &
ArchiCAD)

Time Schedule
(XER)

BIM Model
(IFC)

BIM-Schedule Mapping Application
(BSMA)

Schedule
Classification Mapping Matrix
Al Model (MM)
(SCAM)

Floor Identifier
Al Model
(FIAM)

4D Model
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

Dataset Training
Preparation Dataset

NLP Model NLP Model NLP Model
Selection Fine-Tuning Testing

Schedule

Classification
Al Model
(SCAM)

= /6 schedules were collected from different building projects.
= After screening, 23 schedules were excluded.
= Activities were extracted from the remaining 53 schedules to a spreadsheet

Repeated activities (e.g., same activity names for each floor) were not
. e e .. 09 project Controls
considered to minimize overfitting. » EXPO
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

Training
Dataset

Dataset
Preparation

NLP Model
Selection

Schedule

Classification
Al Model
(SCAM)

NLP Model
Fine-Tuning

NLP Model
Testing

= Atotal of 4231 activities were identified, sourced
from 53 schedules.

= All the activities have been classified according to
the OmniClass.

The spreadsheet has been saved as a Comma-
separated values file format (CSV).

Columns upto Level 633

Columns

2nd Floor Slab

Floor_Decks_Slabs_and_Toppings

Roof Floor Slab Floor_Decks_Slabs_and_Toppings
Block Work Walls

Walls Partitions Walls

Stairs for the building Stairs

Windows installation Windows

Wall Finishes

Wall_Painting_and_Coating

Ceiling Finishes

Ceiling_Painting_and_Coating

Doors Installation

Doors

Floor Finishes for the fourth floor

Tile_Flooring

Garbage chute Installation

Chutes

Plumbing Piping

Plumbing_Second_Fix

Accessories for toilets

Plumbing_Third_Fix

Emergency Chilled Water System

HVAC_Second_Fix

Insulation for HVAC piping

HVAC_Second_Fix

Fire Fighting System Piping Installation

Fire_Fighting_Second_Fix

Plumbing Fixturs

Plumbing_Third_Fix
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SCHEDULE CLASSIFICATION Al MODEL (SCAM)

Dataset Training
Preparation Dataset

Schedule
NLP Model NLP Model NLP Model Classification
Selection Fine-Tunin Testin ALTCLIE
- : (SCAM)

= There is no need for producing a text since the dataset in this research includes
pairs of schedule activities and their classes. Therefore, generative pre-trained
transformer (GPT) and text-to-text transfer transformer (T5) were excluded.

= On the other hand, Bidirectional Encoder Representations from Transformers
(BERT) and Robustly Optimized BERT Pretraining Approach (RoBERTa) are

09 project Controls
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

Dataset Training
Preparation Dataset

Schedule
Classification
Al Model
(SCAM)

NLP Model NLP Model NLP Model
Selection Fine-Tuning Testing

Save the
finie-
tuned
model

Import the Define the
required training Load the Load the Split the Load the

Python parameter dataset tokenizer dataset model
libraries S

Setthe
training

function
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

import torch

from torch.utils.data import Dataset, Dataloader

from transformers import AutoTokenizer, AutoModelForSequenceClassification, get linear schedule with warmup
import pandas as pd

from sklearn.model selection import train test split

from sklearn.metrics import accuracy score, classification report

import numpy as np

from sklearn.preprocessing import LabelEncoder

from tqdm import tqdm # Import tqdm for progress bar

Wk

W~ N

11  # 1. Define Training Parameters
12 print("#"*50)

13 FILE_PATH = '4dbim ds OC.csv'
TEXT _COLUMN = "activity name’
LABEL COLUMN = ‘var name'’

MAX LEN = 128

BATCH SIZE = 16

EPOCHS = 12

LEARNING RATE = 2e-5

MODEL NAME = 'bert-base-uncased’
# Check for GPU availability
device = torch.device("cuda™ if torch.cuda.is available() else "cpu”)




SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

24 # 2. Load and Prepare the Dataset
25 def load data(file path, text column, label column):

26 """Loads €SV data and returns text and labels.™™"
27 df = pd.read csv(file path)

28 texts = df[text column].tolist()

29 labels = df[label column].tolist()

30 return texts, labels, df

66  # 3. Load Tokenizer and Model

67  tokenizer = AutoTokenizer.from pretrained(MODEL NAME)

68  texts, labels, df = load data(FILE PATH, TEXT COLUMN, LABEL_COLUMN)

69

70 label encoder = LabelEncoder()

71 numerical labels = label encoder.fit transform(labels)

72

73 # Split data into training (8e%), temporary (20%)

74 traln texts, temp texts, train labels, temp labels = train test split(

75 texts, numerical labels, test size=0.2, random state=42, stratify=numerical labels
76 )

77

78  # Split temporary data into validation (56% of temp = 1% of total) and testing (56% of temp = 18% of total)
79  wval texts, test texts, val labels, test labels = train test split(

80 temp texts, temp labels, test size=0.5, random state=42, stratify=temp labels

81 )

82



SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

85 # 4. Prepare Data Loaders

86 train dataset = CustomDataset(train texts, train labels, tokenizer, MAX LEN)
87 val dataset = CustomDataset(val texts, val labels, tokenizer, MAX LEN)

88 test dataset = CustomDataset(test texts, test labels, tokenizer, MAX LEN)

89

90 train dataloader = Dataloader(train dataset, batch size=BATCH SIZE, shuffle=True)
91 val dataloader = Dataloader(val dataset, batch size=BATCH SIZE)

92 test dataloader = Dataloader(test dataset, batch size=BATCH SIZE)

93

94 # 5. Define Optimizer and Scheduler

95 optimizer = torch.optim.AdamW(model.parameters(), lr=LEARNING RATE)

96 total steps = len(train dataloader) * EPOCHS

97 scheduler = get linear schedule with warmup(

98 optimizer,

99 num_warmup_steps=0,

160 num training steps=total steps
101 )
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

# 7. Training and Evaluation with Monitoring
train losses = []
val accuracies = []

for epoch in range(EPOCHS):
train loss = train epoch(model, train dataloader, optimizer, scheduler, device, epoch + 1, EPOCHS)
accuracy, report = eval epoch(model, val dataloader, device, label encoder)
train losses.append(train loss)
val accuracles.append(accuracy)
print(f 'Epoch {epoch + 1}/{EPOCHS}, Train Loss: {train loss:.4f}, val Accuracy: {accuracy:.4f}\n{report}’)

# 8. Evaluate on the Test Set

test accuracy, test report = eval epoch(model, test dataloader, device, label encoder)
print(f ' \n{"#"*30} Test Set Evaluation {"#"*3@}")

print(f 'Test Accuracy: {test accuracy:.4f}\n{test report}’)

# 9. Save the Fine-Tuned Model
model.save pretrained('./fine tuned bert')
tokenizer.save pretrained(’'./fine tuned bert")

print("Fine-tuning complete. Model saved to ./fine tuned bert")
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

— : DEBUG CONSOLE ERMINA .

attn_output - torch.nn.functional.scaled dot product attention(
Epoch 1/12: 100%| | 212/212 [©7:43<00:00, 2.19s/batch, loss=2,26]
Epoch 1/12, Train Loss: 3.0849, Val Accuracy: 9.5591

precision recall fl1-score support
Electrical First Fix 1.09 9.21 9.34 39
Flectrical _Second Fix 9.50 9.13 9.20 47
Electrical Third Fix 0.38 1.00 8.55 69
False ceiling 9.95 0.62 9.75 34
Fire Fighting _First_Fix 0.00 0.00 0.00 3
Fire Fighting Second Fix 0.00 8.00 0.00 12
Fire Fighting Third Fix 0.82 9.39 9.53 23
HVAC _First Fix .00 .00 0.00 2
HVAC Second Fix 8.85 9.38 8.52 29
HVAC Third Fix 0.00 0.00 0.09 19
Plumbing_First Fix 0.00 0.00 0.00 6
Plumbing Second Fix 0.34 8.95 8.50 a8
Plumbing Third Fix 0.93 9.33 9.48 10

o P8
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SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

FRMINA :

epoch 2/12: 100% |GG | o12/212 [07:52<00:00, 2.23s/batch, 10ss-9.814]

Epoch 2/12, Train Loss: 1.4372, val Accuracy: 9.8428

precision recall fl-score  support

Electrical First Fix 0.88 8.90 0.89 39

Electrical Second Fix 9.84 2.81 0.83 a7

Flectrical _Third Fix 0.79 9.96 0.86 69

False_ceiling 8.92 1.00 0.96 24

Fire Fighting First Fix 0.00 0.00 0.00 3

Fire Fighting_Second Fix 0.67 9.83 0.74 12

Fire_Fighting Third Fix 8.86 8.83 8.84 23

HVAC First Fix 0.0 | 0.00 0.00 2

HVAC_Second Fix 9.74 0.97 0.84 29

HVAC Third Fix 1.00 8.11 0.19 19

Plumbing First Fix 0.00 0.00 0.00 6

Plumbing_Second Fix 9.89 0.84 0.86 38

Plumbing Third Fix 9.83 8.97 0.90 49

backfill 0.77 1.00 0.87 10
- Lo/S
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CHEDULE CLASSIFICATION Al MODEL (SCAM) \

backfill column Electrical_Third_Fix Fire_Fighting_First footing HVAC Second_Fix Plumbing_First_Fix screed
18 18 18 s 18 05 08 13
. al u al ul ul il
.4 0.4 0.4 .4 .4 0.4 0.4 i
0.3 0.2 0.2 0.2 0.3 0.2 0.2
a a a a a a a a
= = = = = = = ) =
blinding door elevator Fire_Fighting_Second_Fix garbage_chute HVAC_Third_Fix Plumbing_Second_Fix slab
1.8 0.8 1.8 1.8 1.8 0.8 0.8 1.8
0s 0. il ul ul ul 0.
1.85 ul al al ul ul o
0.3 1.8 0.2 ul: 0.3 0.2 0.2 ul:
a ul ] a a o o a
= EB 10E = -3 = = -] | -]
ceiling_paint Electrical_First_Fix excavation no_mapping Plumbing_Third_Fix stair
1.8 1.8 1.8 .8 1.8 0.8 0.8 .8
ak 0.6 ul u al ul ul u
0. ul 0. al 0. 0. 0. il
. 1.3 0.2 0.2 . 1.3 0.2 0.2
a a a a a a a a
ceiling_plaster Electrical_Second_Fix False_ceiling floor_tiles pile railing test
1.8 1.8 1.8 1.8 1.8 0.8 0.8 0 5
al ul ul al ul ul ul
al ul . al al ul ul
N . . N N . . 1.85
a a a a a a a 18

London, UK




SCHEDULE CLASSIFICATION Al MODEL (SCAM) \

(] Name Type Sjze

[J 1] config.json JSON Source File 3 KB
[ [] model.safetensors SAFETENSORS File 427,803 KB
(] U] special_tokens_map.json JSOM Source File 1 KB
D |0} tokenizer.json JSOM Source File 695 KR
(] |1 tokenizer_config.json I1SON Source File 7 KB
(] = vocab.txt Text Document 227 KB

EXPO

London , UK
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FRAMEWORK MODEL

Scheduling

Tool
(Primavera P6)

BIM Tool
(e.g., Revit &
ArchiCAD)

Time Schedule
(XER)

BIM Model
(IFC)

BIM-Schedule Mapping Application

(BSMA)

Floor Identifier
Al Model
(FIAM)

Schedule
Classification Mapping Matrix
Al Model (MM)
(SCAM)

4D Model
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FLOOR IDENTIFIER Al MODEL (FIAM)

Dataset Training
Preparation Dataset

Floor Identifier
NLP Model NLP Model NLP Model Al Model
Selection Fine-Tuning Testing (FIAM)

= The dataset was created as a JSON Lines (JSONL) file.

= Eachlineis a JSON object representing a single training example.
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FLOOR IDENTIFIER Al MODEL (FIAM)

wbs_dataset.jsonl

{"messages": [{"role": "user", "content": "Analyze the following
WBS chain and identify the floor. If no floor is found, classify it
as 'Generic. WBS Chain: High-Rise > Floor 10 > Interior Walls
> Drywall Installation"}, {"role": "assistant", "content": "Floor:

Floor 10"}]}

{"messages": [{"role": "user", "content": "Analyze the following
WBS chain and identify the floor. If no floor is found, classify it
as 'Generic. WBS Chain: Project X > Site Preparation >

Excavation"}, {"role": "assistant", "content": "Floor: Generic"}]}

{"messages": [{"role": "user", "content": "Analyze the following
WABS chain and identify the floor. If no floor is found, classify it
as 'Generic. WBS Chain: Tower B > Level 3 > Plumbing >

Rough-in"}, {"role": "assistant", "content": "Floor: Level 3"}]}

Expression

Messages

Clarification

A list that simulates a
conversation history

1. User Message

This is what the model
must learn to process.

* role (User)

The input source

* content (User)

The instruction including
WABS chain

2. Assistant Message

The response that the
model is being trained to
generate

* role (Assistant)

The desired model output

e content
(Assistant)

The target outputin a
simple, standardized
format (Floor: [Value]).




FRAMEWORK MODEL

Scheduling

Tool
(Primavera P6)

BIM Tool
(e.g., Revit &
ArchiCAD)

Time Schedule
(XER)

BIM Model
(IFC)

BIM-Schedule Mapping Application
(BSMA)

Schedule
Classification
Al Model
(SCAM)

Floor Identifier
Al Model
(FIAM)

Mapping Matrix
(MM)
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Mapping Matrix (MM)

= |n order to map the BIM elements to the standard building elements, a rule-based
database has been created to identify which IFC elements will be mapped to
classified activities.

= To create this matrix, the IFC documentation was explored, extracting all the
entities that represent building elements (e.g., IfcSlab, IfcWall, etc.)

= However, building elements from different disciplines are represented using the
same IFC entity in IFC3x2 (e.g., HVAC ducts, plumbing pipes, and electrical wires
are all represented using IfcFlowSegment).

= Likewise, HVAC terminals, valves, sanitary devices, and electrical switches are
all represented using IfcFlowTerminal
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Mapping Matrix (MM)

Mapping | Class IFC Element/
= Due to this issue, the mapping matrix Type el
has been broken down into 2 Columns IfcColumn
sections. Direct Exterior_Walls IfcWall
. . Mappin
= The first section represents the PPING - Doors IfcDoor
elements that can be directly mapped Elevators IfcTransportElement
using the IFC entity. Foundations footing
: Tile_Floori til
= The second section represents the ne_TooTne e
: e Plumbing_Third_Fix |sink
elements that require an additional _ drai
r s . Indirect rain
criterion. This was the name of the Mapping water closet
element flush
Electrical_First_Fix | conduit
cable
tray




Case Study Results

PROBLEMS OUTPUT DEBUG CONSOLE TERMIMAL PORTS

Hardware accelerator e.g. GPU is available in the environment, but no “device™ argument is passed to the "Pipeline” object. Model will be on CPU.

Step 1 Completed. The trained BERT model has been loaded successfully!

HoH oKk K K

#
#
#
#
#

Press Enter to extract the activities from the XER filel

Ln 14, Col 34
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Case Study Results

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS

(164139, 'Installation of window', datetime.datetime(2026, 5, 13, 8, @), datetime.datetime(2026, 5, 24, 16, 8))

(164140, 'Protection Topping with Screed', datetime.datetime(2025, 12, 2, 8, ), datetime.datetime(2025, 12, 25, 16, 9))

(164141, 'Installation of the water pipes', datetime.datetime(2026, 2, 23, 8, @), datetime.datetime(2026, 3, 5, 16, 8))

(164142, 'Installation of the Sanitary fixtures', datetime.datetime(2@26, 5, 13, 8, @), datetime.datetime(2026, 5, 28, 16, @))

(164143, 'Installation of AC Ductwork', datetime.datetime(2026, 2, 23, 8, 9), datetime.datetime(2026, 3, 10, 16, 9))

(164144, 'Erection of AC Grills and Diffusers’, datetime.datetime(2026, 5, 13, 8, @), datetime.datetime(2026, 5, 24, 16, 8))

(164145, 'Electrical Conduits and cable trays', datetime.datetime(2026, 1, 17, 8, @), datetime.datetime(2026, 1, 27, 16, 8))

(164146, 'Pulling electrical wires', datetime.datetime(2026, 2, 23, 8, @), datetime.datetime(2e26, 3, 1, 16, 8))

(164147, 'installation of electrical lighting, outlets, and switches', datetime.datetime(2626, 5, 13, 8, @), datetime.datetime(2026, 5, 23, 16, @))
(164148, 'Testing & Commissioning of MEP systems', datetime.datetime(2026, 5, 30, 8, ©), datetime.datetime(2026, 6, 14, 16, 0))

(164149, 'Handover - Snagging and Issuance of Taking Over Certificate', datetime.datetime(2026, 6, 15, 8, @), datetime.datetime(2026, 6, 22, 16, 8))

Step 2 Completed. Activities have been extracted from the P6 File

#
#
#
#
#

H oH K K H

Press Enter to extract the IFC elements from the BIM Mode
X ®oAo0 Ln 14, Col 34
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Case Study Results

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS

('140fPoRPz5xxGNigMC Fpn', 'M Footing-Rectangular:18e@ x 1200 x 45emm:1672655', 'IfcSlab')
('14ofPoRPz5xxGNigMC Fpl', 'M Footing-Rectangular:18ee x 120@ x 45emm:1672657', 'Ifcslab’)
("140fPoRPz5xxGNigMC Fpj', 'M Footing-Rectangular:18ee x 1200 x 45emm:1672659', 'IfcSlab’)
(" 1XHufJJtHEHWKSYUEjepdF ', 'Foundation Slab:Conc 20@mm:16769@9', 'IfcSlab')

( "1XHufJjtHeHWKSYyuEjepks', 'Foundation Slab:Conc 20@mm:1679271°, 'IfcSlab’)
('@9zK8elnvFZh1FDGpPf50k", 'Foundation Slab:158mm Foundation Slab:1682279', 'IfcSlab')

( '@9zK8elnvFZh1FDGpPf56V', 'Foundation Slab:15e8mm Foundation Slab:1682646', 'IfcSlab’)
('@9zK8e1nvFZh1FDGpPf56n', 'Foundation Slab:158mm Foundation Slab:1682688', 'IfcSlab')
("1EbXocQLX2HQKsI2S0Q9s0', 'Basic Roof:Generic - 225mm:1730936', 'IfcCovering')
('@9zK8e1nvFZh1FDGpPT59C", 'Cast-In-Place Stair:Stair:1683205', 'Ifcstair’)
("1ntkgXKinCX023veDL8lgK', 'Cast-In-Place Stair:Stair:1684783', 'IfcStair')

99 project Controls
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Case Study Results

PROBLEMS

Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task

D:
D:
D:
ID:
D:
D:
D:
D:
D:
D:
ID:
D:
. 164148,
. 164149,

QUTPUT

164139,
164140,
164139,
164139,
164140,
164141,
164142,
164143,
164144,
164145,
164146,
164147,

DEBUG COMSOLE

Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:
Activity:

TERMIMNAL PORTS

Installation of window -> Class: Exterior Windows

Protection Topping with Screed -> Class: Roof Decking

Installation of window -> Class: Exterior Windows

Installation of window -> Class: Exterior Windows

Protection Topping with Screed -> Class: Roof Decking

Installation of the water pipes -> Class: Plumbing Second Fix

Installation of the Sanitary fixtures -»> Class: Plumbing Third Fix

Installation of AC Ductwork -> Class: HVAC Second Fix

Erection of AC Grills and Diffusers -> Class: HVAC Third Fix

Electrical Conduits and cable trays -> Class: Electrical First Fix

Pulling electrical wires -> Class: Electrical Second Fix

installation of electrical lighting, outlets, and switches -> Class: Electrical Third Fix
Testing & Commissioning of MEP systems -> Class: test

Handover - Snagging and Issuance of Taking Over Certificate -> Class: no mapping




Case Study Results

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS

Rectangle - LED:18W Square 30x30:1729130@', 'IfcFlowTerminal')
Rectangle - LED:18W Square 30x30:1729386', 'IfcFlowTerminal')
Rectangle - LED:18W Square 30x3@:1729762', 'IfcFlowTerminal')
Rectangle - LED:18W Square 30x3@:1729879', 'IfcFlowTerminal')
Rectangle - LED:18W Square 30x30:1729781', 'IfcFlowTerminal')

("@YYWyoMm f3A8096DXEEEbK', 'M Downlight
("@YYWYoM f3A8096DXEEEWa’, 'M Downlight
('@YYwWyoM f3A8096DXEEE$S', 'M Downlight
('@YYWyoM f3A8096DXEEEVT', 'M Downlight
('eyYWyoM f3A8096DXEEE$B', 'M Downlight

164148 Testing & Commissioning of MEP systems
Dates: 2026-05-30 08:00:00 - 2026-06-14 16:00:00

- This activity ('Testing & Commissioning of MEP systems') was not mapped due to exclusion (Class: "test').

164149 Handover - Snagging and Issuance of Taking Over Certificate
Dates: 2026-06-15 08:00:00 - 2026-06-22 16:00:00

- This activity ('Handover - Snagging and Issuance of Taking Over Certificate') was not mapped due to exclusion (Class: 'no mapping').

Step 5 Completed. Activity Mapping has been completed

#
#
#
#
#

H H W HH

Press Enter to add the tasks to the IFC mode
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Case Study Results

PROBLEMS OUTPUT DEBUG CONSOLE TERMIMAL PORTS

Added task: 'Erection of AC Grills and Diffusers' (ID: 164144) and linked to 48 elements.

Added task: 'Electrical Conduits and cable trays' (ID: 164145) and linked to 37 elements.

Added task: 'Pulling electrical wires' (ID: 164146) but no elements found to link.

Added task: 'installation of electrical lighting, outlets, and switches' (ID: 164147) and linked to 50 elements.

Skipping task 'Testing & Commissioning of MEP systems' (ID: 164148) due to exclusion (Class: 'test').

Skipping task 'Handover - Snagging and Issuance of Taking Over Certificate' (ID: 164149) due to exclusion (Class: 'no mapping').

Tasks successfully added and saved to 'd:\Knowledge\Python\202584 Workspace\Projects\PNC\PN type c with tasks.ifc’

Activities added to IFC file but not linked to BIM elements:
- Pulling electrical wires

99 project Controls
9> ) EXPO

London, UK



Case Study Results

L_;Lf DAKnowledge'\Python'202504_Workspace\Projects\PNC\PN_type_c_with_tasks.ifc - Notepad++

File Edit Search View Encoding Language Settings Tools Macro ERun Plugins Window 7
g 3 a GLEh|ﬁIEj | |ﬁﬁlﬁ| 2 E| ‘Eﬂ -"£§|QJHIQ3!I

= PN_type_c_with_tasks.ifc E3 l

"

[e] (o]

122502 #122676 '3RHJYsIsLO9QPeBfPi0GnZ7"', #1868, '"Formwork and reinforcement for the isolated footings','C
122503 #122677T=IFCRELASSIGNSTASKS ('3g5fvbFsLDJf0CIg w zqgE"',#18,5,5, (#122676) ,5,#27,#122675) ;

122504 #122678=IFCRELASSIGNSTOPROCESS ('luiWRDp3vZ2cBbgyegDlbx1"',#18,5,5, (#5937, #943,#111, #4286, #3157, #2818, #37
122505 #122679=IFCCALENDARDATE (20, 9,2025) ;

122506  #122680=IFCLOCALTIME(8,0,0.,5,35);

122507 #122681=IFCDATEANDTIME (#122679, #122680) ;

122508 #122682=IFCCALENDARDATE (20, 9,2025) ;

122509 #122683=IFCLOCALTIME (16,0,0.,5,5%):

122510 #122684=TIFCDATEANDTIME (#122682, #122683) ;

122511 #122685=I1FCSCHEDULETIMECONTROL (' 25bpgYRJXFb8nhBgRVu81X"', #18, 'Pouring the concrete for the foundation S
122512 #122686 '05g /BDKOX6orAq2XsEDDQXp ', #18, "Pouring the concrete for the foundation', 'Construction s
122513 #122687=IFCRELASSIGNSTASKS (' 3NpkxQsobBeuvlcEAieuee' ,#18,5,5, (#12268¢6),5,#27,#122685) ;

122514 #122688=IFCRELASSIGNSTOPROCESS ('0rM5qg NMr3 gp4K0SejPS92',6 #18,5,5, (#5937, #943,#111, #4286, #3157, #2818, #37
122515 #122689=IFCCALENDARDATE (21, 9,2025) ;

122516 $#122690=IFCLOCALTIME (8,0,0.,5,8):

122517 #122691=IFCDATEANDTIME (#122689, #122690) ;

122518 #122692=IFCCALENDARDATE (28, 9,2025) ;

122519  #122693=IFCLOCALTIME (16,0,0.,5,5):

122520 #122694=TIFCDATEANDTIME (#122692, #122693) ;

122521 #122695=TFCSCHEDULETIMECONTROL (' 1dQ5NTwhjCcPKWefMwAMv4d "', #18, '"Curing for the RC foundatig&'5chedule Con

London, UK



Case Study Results

Line # IFC Entity Clarification

122676 IFCTASK Declaring the task (activity)

122677 |IFCRELASSIGNSTASKS Activity resources.

122678 |IFCRELASSIGNSTOPROCESS Connectingthe BIM elements to the task.
122679 IFCCALENDARDATE Start date.

122680 IFCLOCALTIME Start time.

122681 IFCDATEANDTIME Combining date and time.

122682 IFCCALENDARDATE End date.

122683 IFCLOCALTIME End time.

122684 IFCDATEANDTIME Combining end date and end time.

99 project Controls
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REFLECTIONS
AND IMPLICATIONS
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LESSONS LEARNED FROM THIS CASE STUDY \

1. Inference Vs Training

Interacting with the LLM (Inference) does not modify its core
competence. True domain adaptation requires Fine-Tuning—a dedicated
process utilizing specialized datasets, training techniques, and tools like

the HuggingFace APl to update the neural network's weights.

99 project Controls
\ @ UERES
oooooo , UK



LESSONS LEARNED FROM THIS CASE STUDY \

2. Data Preparation

The success of fine-tuning relies heavily on the quality and volume of the
domain-specific training data. A key reflection is the significant time and

effort required to clean the schedules to achieve high accuracy in

activity-to-model mapping.

99 project Controls
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LESSONS LEARNED FROM THIS CASE STUDY \

3. Fine-Tuning and Knowledge Transfer

The study successfully validated the power of Transfer Learning,
confirming that we don't need to train a model from scratch, which would
take massive time and computing. We simply benefit from the model's

existing understanding of language and adapt it to our field, Project

Controls.
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FINE-TUNING OPPORTUNITIES IN PROJECT CONTROL

Fine-Tuning Opportunity Application
Claims Training on the project communications and documents | Support avoiding claims in
Management of previous projects where claims were initiated, to future projects.
understand the relation between the claims and their
context.
Risk Training on the meeting minutes, correspondences, Constantly scan
Management communications, and documents of previous projects communication to predict
where issues occurred, to understand the relation potential risks
between these issues and their context. and automatically assign

them to the risk register with
a suggested mitigation action.

Cost Estimation | Training on BOQs, project specifications, and historical Quickly scan the project
cost data to understand the relation between project documents to find the
scope and the line items of BOQ. inconsistencies or missing

00 i
Scope. “PrOJect goth)g

London, PK




FINE-TUNING OPPORTUNITIES IN PROJECT CONTROL

Fine-Tuning Opportunity

Application

Scheduling Training on project schedules of previous projects Support the review and
(including the XER files, narratives, productivity sheets, assess the time schedules
etc.) and the consultant comments after reviewing the submitted by the Contractor
schedule, to understand the relation between the for review.
schedule and the comments.

Delay Analysis Training on schedule baselines, schedule updates, Help predict the root causes
project communications, periodical reports, and delay of delay events and analyze
analysis reports, to understand the relation between the | them and their impact.
root causes of the delay and the project status.

Technical Training on the bidding documents (Request for Support in preparing accurate

Proposals Proposals, Invitation to Bid, Terms of Reference, etc.) and | technical proposal,

the prepared technical proposal, including any

disclaimers or qualifications, to understand their relation.

highlighting the potential

liabilities. ® Proj
'“PrOJect goth)

London, PK
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