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Al Construction Safety in a Changing World:
Adapt and Innovate
by Dan Doyon, Maxim Consulting Group

The integration of Artificial Intelligence
(Al) into various aspects of the construction
process is causing a remarkable
transformation in the construction industry.
This innovation has had a substantial
impact on construction safety, reducing
potential hazards and improving the well-
being of workers. The objective of this
article is to investigate the potential of Al
in the construction industry and to offer a
comprehensive guide to innovation and
adaptation in this field.

My clients frequently as me as to
whether artificial intelligence will
eliminate construction employment.

My response is consistent: Al will not
eliminate employment; rather, it will
provide companies with the opportunity
to concentrate on root causes,
preventive measures, and other factors

19 JUNE 2024

that significantly impact profitability.
Construction safety professionals are
optimistic about the potential changes
to their professions as a result of the
advancement of technology.

Organizational alignment and a
propensity to take risks that could enhance
operations are critical to the future of Al
in construction safety. Business leaders
must comprehend the potential of the
same technology that is employed to
identify hazards to assist in the prediction
of project timelines and the assessment of
building quality in the future.Organizational
alignment and a propensity to take risks
that could enhance operations are critical
to the future of Al in construction safety.
Business leaders must comprehend the
potential of the same technology that is
employed to identify hazards to assist in
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the prediction of project timelines and the
assessment of building quality in the future.

The Need for Al in

Construction Safety

Construction sites are inherently
hazardous environments, with a high
incidence of accidents and fatalities. Falls
are the most common cause of private
sector fatalities in the construction industry,
followed by electrocution, struck by an
object, and caught-in/between, according
to the Occupational Safety and Health
Administration (OSHA). This excludes
highway collisions. The incorporation of
Al in construction safety is a proactive
measure that aims to enhance the health
and safety of construction workers, thereby
addressing these issues.
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Al in Construction Safety:
Applications and Innovations

Real-time Safety Monitoring

In real-time, Al-powered construction
safety software can detect potential
hazards and risks by perpetually monitoring
construction sites. This technology
facilitates the early identification of
safety concerns, thereby enabling the
immediate intervention and prevention of
catastrophes.

Constructing artificial intelligence Real-
time Safety Monitoring is the process of
continuously monitoring construction
sites using Al technologies to identify
potential hazards and risks in real time.
This innovative method capitalizes on
Al's capabilities to analyze vast quantities
of data, thereby facilitating proactive
measures to prevent catastrophes and
guarantee the safety of employees.

Here is a detailed breakdown of how Al
construction Real-time Safety Monitoring
works:

Collection of Data: Artificial intelligence
systems acquire real-time data from a
variety of sources, including environmental
sensors, wearable devices, and video
cameras. This information may encompass
images, videos, audio, and other pertinent
details regarding the construction site.

= loT Sensors and Devices: These devices
gather real-time data from construction
sites, such as environmental conditions,
worker activity, and equipment usage.

= Robotics and drones: These devices are
capable of capturing high-resolution
images and videos, which enable
the monitoring of progress and the
investigation of sites in detail.

= Software Integration: Al systems are
designed to work in conjunction with
existing construction management
software, such as BIM and ERP
systems, to extract data from a variety
of sources and generate comprehensive
reports.

Real-time Analysis: Artificial intelligence
algorithms analyze the data that has been
collected in real-time, identifying potential
safety hazards and patterns. This analysis
may encompass anomaly detection, motion
monitoring, and object recognition. For
instance, Al has the capacity to identify
whether a worker is not donning the
appropriate personal protective equipment
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(PPE) or if a piece of machinery is being
operated incorrectly.

= Machine Learning Algorithms: These
algorithms analyze extensive datasets to
detect anomalies, trends, and patterns.
They are capable of anticipating
prospective complications, including
equipment malfunctions or project
delays.

= Natural Language Processing (NLP):
NLP is a technique that facilitates
the comprehension and processing
of textual data, including site reports,
communications, and documentation,
thereby converting it into structured
data.

Alert and Notification: The Al system
has the capability to promptly notify the
appropriate personnel, including safety
officers or site administrators, in the event
that it identifies a potential safety hazard.
This real-time notification enables the
immediate implementation of measures to
reduce the danger and prevent accidents.

Management and Response to Incidents

= Incident Reporting System: Establish an
incident reporting system that is tailored
to Al in order to record any Al-related
accidents or issues.

= Protocols for Emergencies: Teach and
develop employees on emergency
response protocols that are specifically
intended to address incidents related to
artificial intelligence.

Predictive Analytics: Al can also
analyze historical data from previous

construction projects to identify patterns
and trends related to accidents and near-
miss incidents: predictive analytics. This
predictive capability enables construction
companies to implement safety measures
that are specifically designed to reduce the
probability of accidents.

Automated Safety Reporting: Information
may be gleaned from worker comments,
near-miss reports, and safety incident
reports using Al-powered construction
management software. By addressing
recurrent safety issues and finding
patterns, this data analysis can assist
construction companies in fostering a
culture of safety.

= Template-Based Reporting: Al systems
create standardized and consistent
reports by utilizing pre-defined
templates.
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= Customizable Dashboards: Providing
real-time insights, interactive
dashboards let stakeholders alter views
according to their own requirements
and preferences.

= Automated Alerts and messages: When
significant problems, deadlines, or
abnormalities in the data are found, the
system has the ability to automatically
send alerts and messages.

= Presentation and Visualization

+ Graphical Representation: Complex
information is simpler to understand
when data is presented in visually
appealing ways like charts, graphs,
and 3D models.

+ Virtual and Augmented Reality (VR/
AR): These technologies provide
immersive experiences for planning
and visualizing the next steps of a
project.

= Lowering Expenses

+ Resource Optimization: Al aids in
resource optimization and lowers
project costs by seeing inefficiencies
and possible problems early on.

+ Preventive Maintenance: Equipment
downtime and repair expenses are
decreased by predictive maintenance
scheduling.

Behaviorally-based Workplace Safety
Monitoring: By identifying unsafe
behaviors, Al-powered construction safety
solutions enable construction businesses
to provide focused safety training. This
strategy reduces possible hazards and
fosters a culture of safety.

Continuous Improvement: The
application of Al to construction

safety is a quickly developing topic.
Maintaining current with the most recent
advancements, periodically assessing

and revising Al safety procedures, and
adjusting to new technology and best
practices are all components of continuous
improvement.

Artificial Intelligence (Al) integration
in construction safety offers a holistic
approach to safety management in addition
to improving real-time monitoring. With
the goal of enhancing the health and
safety of construction workers, it provides
behaviorally-based workplace safety
monitoring, automated safety reporting,
and predictive analytics. In addition to
saving lives, this proactive approach to
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safety increases the productivity and
efficiency of building projects.

Predictive Analytics for Safety

Artificial Intelligence has the capability
to examine past building project data
and detect trends and patterns linked
to mishaps and near-miss situations.
Construction organizations can lower the
risk of accidents by implementing targeted
safety measures made possible by this
predictive capabilities.

Al building The use of artificial
intelligence (Al) technologies to continually
monitor building sites and identify potential
dangers and hazards in real-time is
known as "real-time safety monitoring."
This creative strategy makes use of Al's
enormous data analysis capabilities to
enable preemptive steps that guarantee
worker safety and avert mishaps.

Al is also capable of analyzing past data
from completed construction projects
to find trends and patterns pertaining to
near-miss occurrences and accidents.
Construction organizations can lower the
risk of accidents by implementing targeted
safety measures made possible by this
predictive capabilities.

Automated Safety Reporting

Worker comments, near-miss reports,
and safety event reports can all provide
valuable insights for the construction
management software. By identifying trends
and resolving recurrent safety concerns,
this data analysis can assist construction
businesses in fostering a safety culture.

Behavioral-based Workplace Safety
Monitoring Solutions

Construction sites are generally known
for being dangerous and dynamic places
to work. Construction organizations may
now adopt targeted safety training thanks
to Al-powered construction safety solutions
that can identify unsafe activities. This
strategy reduces possible hazards and
fosters a culture of safety.

Al-driven Risk Management
Moreover, pre-construction risk
management is being improved with Al.
By presenting a comprehensive picture
of the project's progress, detecting
potential dangers, and facilitating prompt
intervention, this creative method seeks to
increase project efficiency and safety.
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Adapting to Al in Construction
Safety: A Guide

Understanding the Technology

Comprehending Al and its applications
is essential to effectively implementing it
in construction safety. This includes being
familiar with data analysis tools, machine
learning algorithms, and Al systems.

Training and Education

It is crucial to invest in manager and
worker education and training. This
comprises instruction in the use of Al-driven
safety systems, data interpretation, and the
application of Al-driven safety measures.

Collaboration with Al Experts

In order for construction companies to
properly implement artificial intelligence
into their safety protocols, they must
collaborate with Al experts. This
cooperation may involve providing constant
help, continuing consultation, and the
development of safety solutions that are
powered by artificial intelligence.

= Involve Stakeholders: To obtain
varied viewpoints and improve
safety procedures, regularly include
stakeholders in discussions concerning
Al implementations.

= Partnerships with Subject Matter
Experts: Collaboration with consulting
industry leaders and artificial
intelligence safety specialists is the
greatest way to stay up to date on
the latest safety technology and best
practices.

Implementation of Al Solutions

Al in construction safety demands a well-
planned approach that takes organizational,
technological, and human elements into
account. Construction organizations may
significantly improve their safety standards,
lower risks, and improve worker outcomes
by carefully developing and applying Al.

= Pilot Testing: To assess the effect of
Al solutions on safety, start with pilot
projects that test them in controlled
settings.

= Gradual Roll-out: Apply effective
Al solutions over time to additional
business domains while keeping a close
eye on performance and resolving any
problems that may emerge.
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Implementing Al Safety Protocols

The implementation of Al safety protocols
involves integrating Al-powered safety
systems into the construction process. This
includes setting up the necessary hardware
and software, establishing data collection
and analysis protocols, and integrating Al
insights into safety measures.

Continuous Improvement

Construction safety and Al are quickly
developing fields. Maintaining current
with the most recent advancements,
periodically assessing and revising Al
safety procedures, and adjusting to new
technology and best practices are all
components of continuous improvement.

Conclusion

An important step forward for the
construction industry is the implementation
of artificial intelligence (Al) in safety
measures. This technology offers
innovative approaches to enhance
worker safety and minimize hazards. It is
possible for construction organizations to
successfully transition into this new era of
construction safety if they have a thorough
understanding of the technology, if they
make investments in training and education,
if they collaborate with Al experts, if they
implement Al safety measures, and if
they continue to improve. This proactive
approach not only ensures the health and
safety of construction workers, but it also
helps to cultivate a culture of innovation
and safety within the overall construction
industry.
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