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What is meant

o)A data-driven
construction [

Led by CEQ and project managers

A data-driven approach to construction is the m

of implementing R D RS — Focuses on
reai-lime

that enable companies to [l ITITE AT Ts {7 analytics

Streamline n . . . .
operations & [— R =40 LIVE 3" and operational efficiency while | it's a mindset

enhance . - : 2 shift!
collaboration | LS EELLEE S| ultimately creating a

sustainable competitive advantage.

The uitimate goal
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Productivity growth in Manufacturing, Total Economy, and Construction (1995-2021)
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Cloud LLMs (DpenAl, Claude) Local LLMs (DeepSeek, LLaMA)
Data Control [Data is transmitted to third parties Data remains within the company’s network
License Proprietary, paid Open-saurce (Apache 2.0, MIT]
Infrastructure Requires internet Operates in an isolated envirenment
Customization Limited Full adaptation 1o company needs
c Papoert et One-time hardware investmant + maintenance
COSES
Scalability Easily scalable with cloud resources Scaling requires additional local hardware
Risk of data leaks; may not meet strict HES 1 e
Security & Compliance regulations (GOPR, HIPAA) Full compliance with internal security policies
Performance & Latency Faster inference due to cloud Dependent on local hardware, may have higher
Infrastructure lacency
Integration AR st |ntegr:;§:nﬂns:5requ1res INEEMMEL  Canbe tightly integrated with on-premise systems
Updates & Maintenance Automatically updated by provider Requires manual updates and model retraining
Energy Consumption Energy cost is covered by provider High power mnsu;ﬁ';ré forinference and
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GPU
Developer Parameters  Reguirements Features Best For
IGB)
Fast, supports multimocal : ! ;
Mistral 78 Mistral Al 7 8 (FP16) tasks (et + images), fully Wightimssgi basks; mobila
devices, laptops
apen-source code
High text generation aCcuracy, g
LLsMA 2 Meta =70 16-48 (FP16] adaptable for technical tasks, Euth;l:: a::liﬂ::; "
CC-BY-SA license "
! Fast and efficient, great for :
Baichuan Baichuan Data processing, automating
E F
7B/138 Intelligence =13 B-16 (FP16) large data processing, fully i tacks
Open-5ource code
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PDF-I A P N w e A

YE 1t /A"y Mol % X T PDF A O, An M3 € 0.X 7

H+ /Aa w¥ T LO45 — PDFv A/ A 0 414 4 CSV IEExcel AqT

*

=z

n ERE o An 0 O, Ayo( B 41-2).

°

UNSTRUCTURED 4!‘. STRUCTURED
— A :. s o :

1 Task Number Task Mama Task Description Assigned To Deadline
T e—— T = - 1 Procure Building Materials  Purchase concrete Srmith 21012024
S i e ] 2 Foundation Preparation Excavate the pit and install rebar Jahnson 2/15/2024
= ] 4 3 Foundation Concrete Pour  Pour concrete into prepaied pit Williams 2202024
=ELEE 5 4 Brick Wall Installation Bulld walls sround the foundation  Brawn 2/2E/2024
N e & 5 RootInstallation Install framework and roof covering  Diavis 102024
= = — T 6 Interior Fmishing Comglete intenor work Miller IrT024
8 £ Electrbzal Work Wiring and socket installation Wikson 252024
3 B Extenior Finishing Facade painting and window fitting  Moore 452024
10 9 Interior Doar Installation Install entrance and interior doors Taylor 4102024
] 10 Flooring Installation Lay denwn Hloor coverings Anderson 41572024

IR j o

B 41-2PDFF C= CSVd XLSX ALB= O-He o, W+ ' = A& / 0°

Hvwo.
ChatGPT, LlaMa, Mistral DeepSeek Grok Claude QWEN' -~ E LLM .1 » @k v ' =0+
HE T wmdbo EHAL =~ G ¢+ 71 nD. .fyxTFnoey %ELRE & " =714k

—%Ou' 1 d)§= \U\po

fAaASE C/ATHHL ey lew A Lix <+t (®eaq71 StackOverFlow [ OF 7 €
SEN A dAN )HFE Mz vt/ T v oo €bpdg FaF E€TE LMy, 2L O
OBAYo.” 30 %y k1T AT g @EPDFy An AqTon o — axybun
£° yo.

2 LLM - (CHATGRT, LlaMa , , , , QWEN
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" H PDF- M/ A § 1 1A K€" =mE E%.F0ile ® 10
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, LLM -
Python

_ Createin LLM Chat ___

(HO* 8

[ ] =) & PDF_to_table py

import fitz # PyMuPDF

import pandas as pd

import re

# Define the path to the PDF file
pdf_path = r'C\Task Number.pdf'

# Step 1: Extracting text from the PDF

def extract_text(pdf_path}:

Extract text from a PDF file.
Ares: pdf_path (str): Path to the PDF file.
Returns:str: All text extracted from the PDF.

i

document = fitz.open({pdf_path)
text = "'
for page in document:

text += pade.get_text()
return text

extracted_text = extract_text{pdf_path)

£ s a— ¥,
T—— S )

Run in 1DE

B 41-3PythonB it d :: afWnis= d n( o, AN) Ay LLME EPDF- ®/ A g o
TN yo.

+0i( B 413)€—/ A.., 4 BKIDEX t/ A¢ AT 0 ¢ B Ay o :PyCharm,
Visual Studio Code(VS Code), Jupyter Notebook Spyder, Atom, Sublime Text, PyDev 'l 4+ EI€
Eclipse, Thonny, Wing IDE, Python "I, 1% B IE IntelliJ IDEA, JupyterLab” 1€ =, Fa 4 1
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Kagglecom, . ~ Na O, x £, 7

e

e A $,0x F Efny F4a.
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" " Pandas ("Python Pandas:
n )
Ccsv XLXS
POF- M/ A~ Fwlwf+ o ]q7n kdn" % yo.

H p JLcsv M/ ey €diin 1" yo.

LLM

_Create InLLM Chat __

@0 ® A PDOF o tshlepy @ﬁ* @ * 9>

& Step 2: Conwerting the extracted text to a DataFrame
def text_to_df{text);

1 Canvert eitracted text ta a pandas DataFrame.
Args: rext (str): Extracted text from a POF file.
Returns: pandas.DataFrame: DatafFrame representation of the text.
L L
lines = text.split('n'}
data = []
for lime in lines:
if Line.strip(); # Check if Line is not empty
data.append(re.splitfc'is{2,}', line))

# Determine the mumber of columns based on the longest row
num_columns = max{len(row) for row in data)

17 B Create DatsFrame '.nl'iTI'I |1','-'-.3.11!.l.' :"-.'.-1-..Llrl1l1§
df = pd.DataFrame{data, columnse[f'Column{i+1}' for i in rande(num_columns)])
return df

21 df = text_to_dflextracted_text}

m Save the DataFrame to a O5V file

4 psv_path = 'Cr\extracted_table,csy’ >l X Y
25 df.to_csv(csv_path, indexsFalse) [ n 7 m
& L ‘____‘[Ji'

RuniniDE

B 4.1-4PDF/ AN A n DataFrameq T n - n csv- B/ yo.
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B LM Pytesseract
e Creato in LLM Chat
."'. T, ..
Q0@ A grouppy ges = s "l
import pytesseract
from PIL import Image
import pandas as pd
# Load the image from file
image_path = '/fmnt/data/ConstructiontDDC,
image = Image.open{image_path)
# Use Tesseract to convert the 1lmage to Text
text = pytesseract.image_to_stringl{image, lang='eng'}
# Split the text into lines and then columns
Iows = text.split{'in"}
data = [row.split{'\c') for row in rows if row.strip()]
# Create a DataFrame using pandas
# Assuming the First row is the header
df = pd.DataFrame{datafi:], columns=datale])
i Display the DataFrame
df . head{)} # Show only the: first few rows for brevity
} .-.- " ..\-\.
/ Fr i — \
T — )Q P ﬁ >/
M i
Ruifi in 1DE
B 41-6+CnT Oa / AA1NA & 1w §y AqT o0 yo.
+ ot/ ALLM/ A Yy 0it( B 4.1-6)E pytesseract A W' > (Python = AT)N Oo 4
OCR( va= ML Oo. 4 FCnn & 710 ,Pandasa £W1=n Qo 4 F § 0
. w y A0 DataFrameq T n KH O« yo.
n ' s/ EMeaqr +Cn L ¢ — avsr He ., SR,
TANT K.V FAL- o, Q =sx%Fa4-Yyo., T xa A al"
A v¥ Tn Yyo.
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0 = 0 TN
TEXTUAL 7~
ETL O g KEY DATA EXTRACTION INTEGRATION INTO THE
2 1. Project delayed by rain PROJECT MANAGEMENT
= 2. Need to adjust the schedule by one week
c 4D
CATEGORIZATION AND J b
CLASSIFICATION g EPR-fu-CPR
# Causes of Delays —
# Schedule Changes
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B LM (re - Regex) Python - Pandas (pd)

__ Createin LLM Chat

r'- g
TEXTUAL sae ¢ * g

& Text category.py

import pandas as pd

—— {@EaEt re

f Sample text data from a discussion petween a manadger and an enginesr
text_data = [

"Hi, we're behind schedule due to the rain",

"Yes, we need to adjust our timeline by a week".

1

& Extract key Information elements
def extract_ley_elemenTs(Tex th:
delay_pattern = t"(behind schedule|delayed) due to the {\w+)"

N

_—

—————————————
time_adjust_pattern = T "adjust our timeline by a [\ws}"
delay_search = re,searchidelay_pattern, text)
time_adjust_seaxch = re.searchitime_adjust_pattern, Text)
delay_reason = delay_search,.droupi2) if delay_search else Nane

time_adjustment = time_adjust_search.groupii)
if time_adjust_search else None

return delay_reason, time_adjustment

# Applying the function To our teMt data

extracted_data = [extract_key_elements({texr) for text in text_data]
I # Conyert the data into a DataFrame
I df_sxtracted = pd.DataFrame|{extracted_dats,
I columns=["Cause of Delay', 'Time Adjustment'])

— ).Q jrc @:F

— HRuninIDE ——
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CHOOSE PATH TO DATA
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File Based Data Based
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Tools K &
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Mumber of & dependencies when working in closed 8IM  open 8IM and Data-Centric Approach

Data-Centric Approach
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General @ Ej]
Information Comparisan | Notes
IFC facuses an construction data,
Year of format creation 19491 2018 USD on 3D graphics
Craatar-develaper TU Bunich Pixar IFC was founded in Germany, USD in America
Pratotypes and predecessars GES, STEP PTEX, DAE, GLTF e e S
ADSK initiated the adoption of both
Initiator in Construction ADSK ADSK g
Organtzer of the Alliance ADSK ADEK ADSK organized both alliances
Name of the Alllance B85 (1AL} ADUSD Different aliiences for each farmat
Year of Alliance Formation 1994 7023 ;”;J;E ::?J;:’::u?:"ﬁ s
ADSK and Co actively promotes both formats
Promaoting in the construction ADSE and Co ADSK and Co in 55 HAl) since the introduction
Purpose @ﬂ % @
and Usage J Comparison | Notes
P Semantic description and ml:i:::E:::f::m' IFC for semantics and exchange, US0 for
intaroperability ity simplification and visualization
. Interoperabdity and Unification for visuallzation T :
‘Boals and Object|ves e AT N RO IFC focuses on semantics: USDon visualization
Pradaminartly in I filen, garmses, VRIAR, &nd now X
Usa In Other Industries S s iR i USDyis wersatile and usad in warkous fields
Geomatry, object ) USD supports a wider range of data types suitable
Supported Data Types artributes, SEGHEEY NI o Sy for complex visualizations, IFC focuses on
light, and camera J
melsdata Cnnﬂrut[mn-!.pbtlrlt data
B 41-15USD AL (0 < o"Ed . «a GBTS & wF T YYE/ b
% N Aw — CADmxT ATLiyo.
Y%, e=e6F HesF '{ y USDGLTEOBIXML & NWD, CP2, SVF, SVF2,
CPIXML)d +O z ( B 3.117)7 T # k1 bkw$+ G do» E O/ b
STL 3WF % T Y% " €s YO. y lUeo, a 0B TF K€
6o A w A ALEt Go"nT . w g IHHpT JdeqT N
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y ASTM E 1557
# o [ # ] L] o O L | Q o
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TALD 2000
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Classifier Table / Objects MNumber of classes  MNesting depth
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CoClass, CCS Components 750 3 levels
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Te/ b > HA "/ AA XF t£d, 0% O Lles vyo.

=0, Unied sates 00, united Kingdom 5220, Gemnany 5= [=C, France [0 china

Cast-in-place conoreis In-situ concrege; 1o BS EN Oribetan Fundamentwanid, Mur die fandation en beton Founclation wall concrele
fourddation wall, 8° thick, 20¢-1 and BS 2500; Beion CE8/30, army, dpatasne 30 cm, stnsctune, G285 concrobe
3000 PS5 concrete, includes reinfarcad; poured agsinst Expositionskimsss XCZ beéton 2530, coffrage 2 thicknigss 200mm, with
fanmie 44 uses), rainforcing evcavation face; C25/30 200mem Dicka, inkl faces, armatures HA (B0 HRB4D0 resrfarcament,
stesgl, concrete, placement concrete mix; 200mm thick Besehrung [0 kg mT), kM), mine en geuvre par incluses of Tormork,
and sfFipging. not including Tourdation wall; including Schalursg bkl asitig, ursd coulage, vibration & cure eoncnels placemant,
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import sqlited

# Connect to SQLite database (or create if it doesn't exist)
conn = sqlicte3.connect{'construction.db')

# Create a cursor object using the curser() method
CUrsor = conn.cursor(}

# Create table = Structural Impact
cursor.execute('''CREATE TABLE IF NOT EXISTS Structurallmpaet (
ID INTEGER PRIMARY KEY,
Element TEXT,
LoadBearingRequirements TEXT,
StructuralImpact TEXT,
InstallationImpact TEXT
1t

# Create table - Installation Schedule
cursor.execute('''CREATE TABLE IF NOT EXISTS InstallationSchedule. |
ID INTEGER PRIMARY KEY,
Element TEXT,
InstallationDate DATE,
Contractor TEXT,
SafetyProtocols TEXT
il!r,

# Commit the changes
conn. commit()

# Close the connectlon
caonn,closel }

print{“Database and tables created successfully.")
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td TE e >+000, 7 7 YRY, F [A++AH, A B U/ He ,
4 Ex$tx/ Pz nofdt1l & €0 =mE T M T EF O
s L g v Fwl y Excel ™ checked_dataxisx/ ©» yo.
3 LLM Python
__ Create in LLM Chat

aow & \falidation.py

import pandas as pd

# Load raw data from Excel file
df_data = pd.read_excel{'raw_data.xlsx', sheet_name=8)

# Adding & "Reguirements Met' column that checks all conditions
df_datal[ "Requirements Met'] = (

(df_datal'Width']l = ®) &

(df _datal'Length'] > @) &

(df _datal'Energy Rating']l.disin{['A++', 'a&+', "A', 'B'1)} &

(df _datal'Acoustic Performance']l == min_acoustic_performance)
1

# Save the results to a new Excel file
df _data.to_excel( 'checked_data.xlsx', 1lndex=False)

Run in IDE

B 44-14LLM-» @/ AY'Ey DilEn y CADBIM)E 1 " >q T1T'E% O

L

LLM ..+ » @/ g Y'Ey 0 i, PyCharm, Visual Studio Code(VS Code), Jupyter Notebook Spyder,
Atom, Sublime Text, PyDev 'l 4= &€ Eclipse, Thonny, Wing IDE, Python 'l | 44 B IE IntelliJ IDEA,

JupyterLab “ € 4 Fa 4k m_  Kagglecom, . © NAO,xF, 717 PA $, OXxF
"Efny F4.

bun R 3( B 4414)CADHE | F8 BIM)T | %0 ' W-OLD1,W-OLD2, D122(d .

%l ) 1T E% O LAv ywo: ' “F" 000, /YN =Y Fcu>'A+, A B, C
N ot o( P 4.4-15).
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B CHECKED_DATA.XLSX (CSV)
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ID TypeName Location Width Length Material Energy Rating Acoustic Performance Requirements Met
o W-NEW Window Morth Side 00 Tempersed Glass False
1 W-0LD1 Window South Skie 100 1400 Double Glazed Avs an True
2 W-OLDZ Window East Side 110 1600 Single Glazed B 25 True
3 B-122 Door  Main Entry 90 2100 Salid Cak B 30 Trise
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