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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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{
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v
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>

DataFrame: 1 1 4 § |%” " xfandas,! * _ ~ % . % X)s346., x({ d Ix b ¥ 1 {4 s
-||_‘_,>qs¢J®£["x_><,_s:Lx~.|,,>xy_-|-|w1Z1x’1,>z>§Zt:xeI’XXIA:,sx2<"xxt‘_,.J{-|“.|.|><x‘_L
X« ExBel,s X 4 L 7T X RS X AXS] X Ss¥ gy X o

DataFrame” _ 17 s .t Il H™ X1 9 ¢+ 8 140 "¢ xJ 441 s

DataFrame | « - X c:XXL s | £ X 1708 (] % X7 x4 {es40"0000 "y xJ 4.4 K s

Pocp bl o4 7 {4 L) XDoxX g, S XX s pixx JI4xs o s XY KX 4| .0 1
FAd IR Aked 1 HM R R e H ek YT AL13 ., (A Ik A LA X xS X {1

LS4« © 4L ixxx)x9$10 .~ x(+ 4 "Pandas,s L - [ X ‘|'XYV‘°JLX LT TR

s s x ¥x ,-4s x

STRUCTURED
Column names
Columns ™ ™ Hame Category Famiy Name Height B i X B il ¥ B gliondein, Z Lewel :|
et i 431144 | Sngle-Flush 5T _Doors Srgle-Flush SABRTAITE 2001503 -10.4208 PEAEs2 Lewel 1
431198 | SgleFsh 05T Deors ) &BESTHITE 137781 11207 84757 Lol 7
T 457479 | Sngle Window 05T, Windows Srgle Windak { B.BSE25TTIT 11434 11585 580571 Lowel 2
label 485433 | Single Window  O5T_Windows Srgle Winddw  BR3E20ITIT @-—ﬂ\ 1,288 9,006 —-@Tj
A0150 | Gngle-Flush Q5T Doors Lrgle-Flush AL -1. 5740 2545 -1E-24 Lewdd 1
AFIHTT Brasic Wiall Q5T WWals Basic W'all 815 01655 45213 vl 1
AFT5A0 | Baskc Wall Q5T Wals Eaasic Wlall 4. 5712 alunp ] 9.842537 il 1
| -
inds Missing + Data =
dex .
value

L S~ x4 L 1X46 ., x DataFrame: *x I X 4 1% % K. ko ¥ {4 lx s | X %5

oA O 44 x4 Tes,, BO%%! |+ 3 4, 95 {1 H X4 x SDataFrames,
L X WY s S .1 x

Lor 47 r ANTxEXxgT, X T X0 % A% X _cAJ1ss % ) 8 o X sl

* v 4 x , ®PDataFramed « 1% 1ox [, X

-s 4 X SNl

L 1= x "sx_l]. DdtaFrame*-Pandas:

~ >

;0 x I.DataFramer 4 7 £ X Py Dop 14 4T st T s x box 4 7 e AXT X T s

X o ql ey xS T s Xl PR Y X T xS x ]
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E
1X1EX’IX>1+HJ¥ |~H' J x4
¥x o, oxo x-DdtaFrame | « ! 7l X g1 R s {asx, x| X X 0
DataFrame.
17 A DEtaFramer L, X ] 7 vOXX X] Y Xt “float’, “bool’, "datetime64” *-
‘object™ - ! xc L1, 4T x % DataFrame™ CAX L xx A4+ y o5 4 YD T
s TP X X

Fod XX PataFrames 4 . ¥ g ¥ od XX Tyx g x X Ty Xy XX
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X

Fod TIxc "' Randas s 4 L 4 R 1k XTSRS Lo "y
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L
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© x, ¥ [{Parguet, Apache Orc, JSON, Feather, HDFB.12 » X(4 o "+ xx 1 ]”" x

% Storage Tabular Tabular Tabular
Ussps Office tasks, data Simple data Data analysis,
& presentation exchange manipulation
. Compression Built-in None None (in-memory)
%
: High imemary
M
E,.-H'E Performance Low edium SR
L4
- ) High (formatting,
‘9’{_:_ Complexity styles) Levw Low
|‘ -
II 4] Data Type Support Limited Very limited Extended
I z Medium [memary
ﬁ Scalability Low Low limited)

3.47 . x DataFrame-+ 1 "1 X & ] 41 4 90 vk ¢ H00xs P L 447 s {x]ss

14, % 4 x ¢ «ss xo % xsiix Rapflas 1 _ DbataFrame + x 1x:HH . | "xq] s
FA7 XX Pyhon.r 4% 1 xX X% X3 #Wo0d 3 x T opdvn  7x X F pqse

T R PSR ST I R & NV
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UNSTRUCTURED ‘r. STRUCTURED
_— A n _:, o 0

1 Task Numbet Task Mama Task Description Assigned To Deadline
[ — 2 1 Procure Building Matenals  Purchase concrate Smith 201002024
0 - i 1 2 Foundation Preparation Excavate the pit and install rebar lahnson 27152024
o ae 1 3 Foundation Concrete Pour  Pour concrete into prepaied pit Witliams 2202024
= = s 5 4 Brick Wall Installation Build walls around the loundation  Brown 2r2Rr2024
B — : : b 5 Rootinstallation Install ramework and roof covering  Dravis 10/2024
= - F & Interior Fmishing Complete intenor work iler L2024
B 7 Electrical Work Wiring and socket installation Wikson 2512024
3 B Extertor Fintshing Facade painting and window fitting  Moore drh2024
\Lr] 9 Interior Doar Installation Install entrance and interior doors Tagdor 402024
] 10 Floaring installation Lary dewn floor coverings Anderson 411502024
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”

_ Create in LLM Chat

( .5’ 7)) ¥ 9 )

- L= & PDOF_to_table py

NE

import fitz # PyMuPD
import pandas at pd
import re

i ;".'-f':"r- the path to the POF 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 += pagde.get_text()
return texr

extracted_text = extract_text{pdf_path)
ral — X
i J"—-'\. .1
] )
1 IDE

Run in

L1413 % xLLM! X« xPythonx Li_x L 1 *xs.¢Pandas; Fitz) . * xi«,_s + {PDE

S T Xx(x14.13)s 18X . SEDE” x X ¢ « X X s ¥ . % ¥, 1PyCharm,s
Visual Studio Code (VS Code), Jupyter Notebook, Spyder, Atom, Sublime Text, Eclipse |
. . PyDev, Thonny, Wing IDE, IntelliJ IDEA . * - Python, JupyterLab + 1 " ¥ 4 £XJ*
r 1 1 ~: Kagglexcqm, Google Collab, Microsoft Azure Notebooks, Amazon SageMaket
14, "™ ™% Pandas~ ~ s> 1 % 8 %s*{{(I! { ~» L "Python
Pandas:L ~ | X1 _ s« ilws x {"E 1 "pxsit?x s 7 544171 EDhataFrame
s: « x _-DataFramed - L ™ XGCSV* XLXS:
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¥ xia X wsi *s1ws 4 | 4«1 4+ "PDF -DataFrame.! x « X 9 _ |
s . » {-DataFrame_k * *GSV

* XLLM: &

__Createin LLM Chat ___

4 o i \\\
@0 ® A PDF o tablepy lfk%lr:?‘ I\LL;I * gj

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

i

Convert extracted text to a pandas DataFrame.

Args: text (str): Extracted text from a POF file.

Returns: pandas.DataFrame: DataFrame representation of the text.

lines = text.split('‘n'}

data = []

For Line in lines:

if line.stripld: #& Check if Lline is not empty

data.append(re.splitfcr''s{2,}"', line})

# Determine the number of columns based on the longest row
num_columns = max{lenirow) for row in data)

7 # Create DataFrame with dymamic eolumns
df = pd.DataFrame{data, columnss[f'Column{i+1}' for i in range(num_columns)])
return df

11 df = text_to_df(extracted_text})

# Save the DataFrame to a CsV file
csv_path = "€:\extracted_table,csy' v q"‘\'

df .to_ecsviesv_path, indexsFalse) |" "IN PC '|

Run iniDE

1414 - « , % 31.5-PDF.-DataFrame , * s« **:1.,s4 CSVX

Lox Ls s (0 1443, 14.14) | XPOAX T x4 . X T sns ATY_ 1
LD X Tk qiaxk X 9 1sqe 4y § k4 s L OIML f g s X
P e IR e T X s s s xS 4y

StoS 4w v d APMAITSX Y EX Y s o YIS XY S g X, x S0 X s
SO B DR L I I SN
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1 . XPytHOH\f X . X4 44*, p § 1—' 41 OCR- xTesseract, -|LI:,.|x <] V: XX >'|~){ XH‘P@
104 | F X Gdogled 1 x s} ¥ T HXqx 100- -~ -Ix {x*x s

Lo XTELM A "sx,,xxi‘VXL X & « XS,,LV"|.‘|-|V"°XX:|_1’-|X:|“|\_’ Vel O I N

Lo 4« % 1 XXHLM1 « (ChatGPT, LlaMa, MistralDeepSeek, Grok, Claude, ®a
QWEN- T+ T1s ¥ )

"X At es L, XSx JPEGLS L % 1 {-DataFrame

US XX LMss 4 A, s sk 1. X X Pyfesseractr 1 1 A M % B €

~A

_ Greate InLLM Chat

(BO*4)

@8 ® & gouppy

import pytesseract
from PIL import Image
import pandas as pd

# Load the image from file
image_path = '/mnt/data/ConstructiontDDC,
image = Image.open{image_path)

# Use Tessersct to convert the image to text
Text = pytesseract.lmage_to_stringiimage, lang='eng'}

# Split the text into lines and then columns

rows = tekt.split{'\n')

data = [row.split{'\t"') for row in rows if row.strip()]
# Create 3 DataFrame using pandas
# Assuming the first row is the header

df = pd.DataFrame{datafi:], columns=datal[g8])

& Display the DataFrame
df . head{} # Show only the: first few rows for brevity

Rur in IDE
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_Createin LLM Chat
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TEXTUAL ene

DATA

& Texl category.py

isport pandas. as pd

— import te
 ——
B Sample Text data from o discussion petween a manoder and an enginesr
text_data = [
——
"Hi, we're behind schedule due to the rain",
S "Yes, we need to adjust our timeline by a week".
1
g Extract key Information elements
def extract_key_elementTs (Text):
delay_pattern = "(behind schedule|delayed] due to the {\uw+)"
time_adjust_pattern = T "adjust our timeline by a [\ws}"
delay_search = re.searchidelay_pattern, text]
time_adjust_search = re.searchictime_adjust_pattern, Text)
delay_reason = delay_search,.groupi2) if delay_search else None
time_adjustment = time_adjust_search.groupii)
if time_adjust_search else None
¢ return delay_reason, time_adjustment
# Applying the function To our LeMt data
extracted_data = [extract_key_eleéements{text) for text in text_data]
I # Convert the data into @ DataFrame
! df_extracted = pd, DataFrame{extracted_datca,
I columnes=["Cause of Delay', 'Time Adjustment'])
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ikt i ; Anek ALK ADSK nitiated the adoption of both
formats in constructian
Organizer of the Alllance ADSK ADSK ADSK arganized both alllances
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[ 23
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* X LLM:

Create in LLM Chat

CIOE LY

L Database SCOLIe

1 import sglited

I # Connmect to SOLite database (or create if it doesn't exist)
4 pgonn = sqlite3d.connect|'econstruction.db’)

6 # Create a cursor ocbject using the cursor(} method
7 curser = conn.cursorl}

% # Create table - Structural Impact

L& pursor.execute("''CREATE TABLE IF NOT EXISTS Structurallmpact |
11 ID INTEGER PRIMARY KEY,

12 Element TEXT,

13 LoadBearingRequirements TEXT,

14 StructuralImpact TEXT,

15 InstallationImpact TEXT

LE Jry

18 # Create table - Installation Schedule
19 cursor.execute('’'CREATE TABLE IF NOT EXISTS InstallationSchedule (

26 ID INTEGER PRIMARY HEY,
23 Element TEXT,

23 InstallationDate DATE,
23 Contractor TEXT,

24 SafetyProtocaols TEXT

3t ’II!"

27 # Commit the changes
28 conn.commit()

38 # Close the connection
1 conn.closef}

i* print{“Database and tables created successfully.™)

7

Run in IDE

b TG I DOCRRS {SL i L SXTSX T xs TS s L x X X 438, X A -

o)
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