e
10
a=nal
SafeCROBOT

International Seminar e

VAVAVAVAY V. = \Wa~

Dr Abdul-Majeed Mahamadu and Abhinesh Prabhakaran

= University [ o
Erasrus A Breio - T o e
R Er U .

Centro Tecnologico

Soli 3 Bildungszentren des i
del mdrmol, piedra y materiales I\fs‘rg‘iﬂl’:‘;ﬁ Baugeierbes eV. of the Eu L Union

* %




SafeCrobot | Partners

Partners
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% SafeCrobot | Background

|« The construction robot market is expected to be worth USD

166.4 million by 2023, growing at a CAGR of 16.8%
between 2018 and 2023 1 (MarketsandMarkets.com)

* Greatest occupational safety risks in next decade will
emanate from Machine-Human-Interactions (MHI) (EU-
OSHA, 2016).

* More than 20% of fatal accidents is attributable to
machine-human-interaction (MIA) on site within Europe
(Eurostat 2014).

| * Traditional construction safety training not focussed on
"‘l automation and robotics
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SafeCrobot | Objectives

Investigate the risks
associated with robotics
and autonomous
machinery use in
construction environments
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Ascertain the sources of
risks and identify scenarios
specific to contruction
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Develop innovative Virtual
SEETR AN =Tl TeziTelg R ielg ® Develop safety training based on VR applications

simulating the risks e Future work - Explore role of VR in effective
scenarios in robotics and safety planning for use of robotics and
autonomous machinery autonomous machinery in construction

use in construction

Image credit: www.archdaily.com and ¥



http://www.archdaily.com/

SafeCrobot | Goals

\

- Provide construction workers and managers with a bet
understanding of risk and safety at workplace and contri

to their knowledge and use of related preventive measur
and working procedures. \
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- Promoting an ecological approach to working methods
using these new technologies (automation).
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- Production of training materials in order to support to initial
and continuous training of VET teachers, trainers, tutors and
institution managers

Image credit: www.archdaily.com and ¥
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SafeCrobot | Methodology

Research

Technical Development

Desk Studies Expert Consultation and Workshops

Common Construction Robots Key Risk Scenarios

Virtual Reality Requirements and Approach

Static Virtual Site Dynamic Site Simulations
Development - BIM Gamification — Unity 3D
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Sacefecrobot Virtual Reality Application | ‘




SafeCrobot | Findings
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Physical Risks | Psychological Risks | Trust

Sources of Robotics Safety Risks in
Construction

Control issues
Mechanical failure

Robot Design Failure
Robot Installation failure

Human Error
Work design Failure
Procedural Failure

Environmental Issues
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SafeCrobot | VR Demonstration
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SafeCrobot | VR Demonstration
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ungen (in Gebéuden) vertraut gemacht.

Srn_ith beauftragt zwei seiner Mitarbeiter,
it dem Abriss mehrerer Wande in einer
alle. Dabei soll ein ferngesteuerter
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S
afeCrobot | VR Demonstration

s Site Transport Vehicle - External

6. Autonomou
ite conditions

and outdoor $

Welcome!

This module introduces you 10 health and safety
requirements for operating Autonomous Transport Vehicles
(ATV)in construction external of outdoor site conditions.
ATV is a vehicle capable of operating on its own. They are
usually wheeled or {racked and vary in size. For external of
outdoor site activities ATVS vary from small to very large
equipment. The ATV used in this scene is @ large dumper
used for transporting material on site. Typical materials
include aggregate, excavated or demolished material.




SafeCrobot | VR Demonstration




SafeCrobot | VR Demonstration
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