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Hardware: Computer, GPS, digitizers,
Scanners, Printers, plotters
Software: tools needed to store, analyze,

and display geographic information

for example:
ArcGIS (ESRI),
SuperGIS, IDRISI
Open source: QGIS, ILWIS, GRASS GIS,
SAGA GIS, MapWindow

GeoMedia, Maplnfo,
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Geospatial Data Sources

Global Positioning Systems (GPS):
used for data collection and capture and can be
imported in to a GIS system

Global Navigation Satellite Systems (GNSS);
v' GPS(US) — 31 satellite

v" GLONASS (Russia) — 23 satellite

v Galileo(Europe) — 27 satellite

v’ Beidou (China) — 44 satellite
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Building information Mode or Modeling
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University of Exeter MSc Civil Engineering (Digital Construction)

University of Salford MSc Building Information Modelling (BIM) and Digital Built Environments
Queen's University Belfast MSc Applied Digital Construction Management

Birmingham City University MSc Building Information Modelling and Digital Construction
Loughborough University MSc Digital Construction Project Management

University of Liverpool MSc Building Information Modelling and Digital Transformation

Munster Technological University MSc Building Information Modelling and Digital AEC
Hochschule Bochum MSc Digital Construction Management
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Environment,2025
Shuai Zhao,
International Journal of Decision Support System Technology, Volume 17, Issue 1.
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Cognitive loT-Enabled Soil Stability Analysis System for Construction Safety,2025
K. Navin, K. S. Lakshmi, M. S, S. Nithiya, K. S and S. R. Malani, 2025 2nd
International Conference on Artificial Intelligence and Knowledge Discovery in
Concurrent Engineering (ICECONF), Chennai, India, 2025.
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Full-automatic machine learning-based microscopic digital-twin model
reconstruction techniques with hydraulic and mechanical modeling, 2026,
Zhi-Hong Li, Jun-Wei Chen, Guo-Feng Yu, Bo Ren, Zhi Zhao,
Computers & Geosciences,Volume 215,

a3 30 Sl g S s Kon i s (5 5855 St
Olej 53OV 5 bl (3 me 45 FO/ zals”
SYL s LUNet & s Sl

Adv. App. of Al and DT 30

Dr. Hasan Ghasemzadeh 15



K. N. Toosi University of Technology

6/19/2026

Ls"“i}’ “Uﬁ °3ﬁf,

Lt f3 b a psle (F ol o (san Ean s 4l Gl Al S5t

XGBoost sCPT (glassls ;i oslazal L o Sk b s iy

Cone Penetration Test (CPT) slaesls 5, K-Means i oslicul L ¢Sl slaay guuas s
(385 )31 sLesls)LSTM b b o i Sl (6w oo o

CNN L 2 sl 53 &8 5 g S glulis

(GA) &85 02,8 Sl elizal L (tOP-dOWN) Goos 355 1 b (s 5luag:

Choi & Kumar 2024 4lis oiss e3ls 5 5lwesluGNN — L (awls 25 5) Glails 0L o (g5leans
(lazavs (glabsd Caid) S Sy b S sl osle Jlmw s (541553 S5 slow

Adv. App. of Al and DT

ASANANENENENEN

31

Adv. App. of Al and DT

32

Dr. Hasan Ghasemzadeh

16



K. N. Toosi University of Technology 6/19/2026

Dr. Hasan Ghasemzadeh 17



