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Introduction

Why When Where

ǒ Bricklaying 

Robots

ǒ Demolition 

Robots

ǒ Exoskeleton 

Robots

ǒ Project 

Scheduling 

Robots

ǒ Surveying 

Robots

ǒ 3D Printing 

Robots

ǒ Helping to solve 

the skills 

shortage in 

construction

ǒ Increasing 

speed

ǒ Providing safer 

work 

environments

ǒ Making sites 

more efficient

ǒ 300,000 unfilled 

construction 

jobs in the U.S.

ǒ An expectation 

that an 

additional 

747,000 workers 

will be needed 

by 2026

ǒ It is expected 

that there will be 

a displacement 

or replacement 

of at least 49 

percent(2.7 

million workers) 

by 2057: MEPI

ǒ Advanced 

Construction 

Robotics

ǒ Branch 

Technology

ǒ Built Robotics

ǒ Construction 

Robotics

ǒ Dusty Robotics

ǒ FBR ï

Fastbricks 

Robotics

ǒ Hyperion 

Robotics

ǒ KEWAZO

ǒ OKIBO

ǒ Scaled Robotics

How Who

ǒ Asia

ǒ North America

ǒ Europe

ǒ Mid-Western 

Countries

ǒ Middle East
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Market Analysis



Robotics and AI in 

Geotechnical Construction
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https://railsystem.net/tunnel-boring-machine-tbm/



Tunnel Boring 

Machines (TBM)

Recap: Constructed in situ, leaves 

surrounding and above ground 

undisturbed (unlike drilling & blasting)

Generally require human monitoring, 

recent technological developments in 

autonomizing

Use of TBM to drill U-55 in Berlin
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How TBMs work

Cutter Driving System - rotating cutter 

head is pushed forward to tunnel through 

in-situ ground

Disc cutters - mounted on cutter head to 

cut and crush rock, cutters on outermost 

circumference need to be replaced more 

often.

Varying and unpredictable geological 

conditions - replacement of disc cutters 

requires stop work, reduces efficiency
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https://www.cat-bus.com/2018/01/far-from-boringmeet-the-most-interesting-tunnel-boring-

machines/

https://www.hindawi.com/journals/sv/2017/7156816/

https://www.cat-bus.com/2018/01/far-from-boringmeet-the-most-interesting-tunnel-boring-machines/
https://www.hindawi.com/journals/sv/2017/7156816/


Case Study
Autonomous TBMs and Big Data - ASME, Kuala Lumpur

Mass Transit Rail Corporation - $6 billion transit tunnel project

Development of variable-density TBM, works in soils of all 

types and consistencies - combination of Earth Pressure 

Balancing Machines and Slurry Machines

TBM is integrated with Big Data to automatically generate 

predictive and prescriptive analytics and insights

Traditionally rely on operators to control the steering system, 

advancement, excavation and slurry operations - AI and Big 

Data allow for the optimized efficiency and reduced human 

error
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https://www.asme.org/topics-resources/content/big-data-spurs-

autonomous-tunneling

https://www.asme.org/topics-resources/content/big-data-spurs-autonomous-tunneling


Robotics & AI in 

Surveying 
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Drones:

A drone survey refers to the use of a 

drone, or unmanned aerial vehicle 

(UAV), to capture aerial data with 

downward -facing sensors, such as RGB 

or multispectral cameras, and LIDAR 

payloads.

During a drone survey with an RGB 

camera, the ground is photographed 

several times from different angles, 

and each image is tagged with 

coordinates.
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https://wingtra.com/drone-mapping-applications/surveying-gis/



Orthomosaic Maps 3D Point Cloud Digital Surface Model

(DSM)

Deliverables:
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https://wingtra.com/drone-mapping-applications/surveying-gis/



Contour Maps
Digital Terrain Model 

(DTS)

3D Textured Mesh

Deliverables:
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https://wingtra.com/drone-mapping-applications/surveying-gis/



Applications:

LAND 

SURVEYING/CARTOGRAPHY

LAND MANAGEMENT & 

DEVELOPMENT

STOCKPILE VOLUMETRIC 

MEASUREMENT

SLOPE MONITORING

URBAN PLANNING

Cadastral map overlaid on ariel image
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https://wingtra.com/drone-mapping-applications/surveying-gis/



Volume measurement of Landfill in Bahamas
The length of the strokes represents the velocity of the earth 

movement. The longer the stroke, the faster the earth 

movement
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https://wingtra.com/drone-mapping-applications/surveying-gis/


