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The Shift Towards Digitized 
Workflows 
Every day on the jobsite teams are coordinating 
hundreds of subcontractors, thousands of open issues 
and change is constant. As an answer to the madness, 
the construction industry has become inundated with 
technology solutions that claim to help teams better 
manage their growing number of projects.  
 
But that doesn’t entirely help solve the issue. 
 
Now that construction teams are adopting technology, 
the digitization of construction processes and increased 
use of mobile devices is generating more data than ever 
before, leaving teams with millions of pieces of data and 
no easy way to benefit from it. In fact, according to FMI 
95% of data captured goes unused in the engineering 
and construction industry.

This adoption of technology and the digitization of 
construction workflows is a significant step in the right 
direction. But the fact remains, the industry is still 
extremely high risk and teams are struggling to make 
the shift from reactive to proactive to predictive.

This shift is referred to as “the Path to Efficiency” and 
outlines how the industry can move away from simply 
reporting issues, to carefully tracking root cause, to 
eventually analyzing data to identify future problems. 
Anytime there is an unsafe condition or quality control 
issue, it is critical to dig in, understand, and capture 
the root cause so that you can do an analysis and take 
action to prevent similar conditions in the future.

Of Data Captured goes 
Unused in the Construction 
& Engineering Industry
Fails Management Institute (FMI)

95% ?

REACTIVE PROACTIVE PREDICTIVE

Responds to events that 
already happened.

Actively seeks the 
identification of risks 

through analysis of the 
organizations processes.

Analyzes system 
processes and 

environment to identify 
potential/future problems.

PATH TO EFFICIENCY

AUTODESK BIM 360 || 4



So how can technology be your 
partner in making this transition? 

ADOPT TO A COMMON
DATA PLATFORM 

An ideal solution is an industry-specific 
software that aggregates your collected 
data into a single location. Rather than 
working in siloed systems, choosing a 
Common Data Platform that centralizes 
data across the entire project life-cycle 
giving teams the opportunity to capitalize 
on this data to improve project outcomes, 
increase margins, and most importantly 
to help to keep people safer through 
prediction and analytics. 

START LEVERAGING MACHINE 
LEARNING

There is a ton of data gathered on any 
given project, especially when you 
implement a Common Data Platform to 
capture project information throughout 
the entire lifecycle. Now it is time to see 
the benefits of all of this data. Let machine 
learning and AI technology be your “smart 
assistant” to help you get your job done 
faster and better. 
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Harness the Power of Your Data
The growing demand and high levels of risk involved in construction 
projects are not changing. But what you can change is how you look 
at it. 
 
You’ve taken the first step and started digitizing processes and 
centralizing that information into a common data platform. So now it 
is a matter of figuring out how to harness the power of the millions of 
pieces of data captured throughout your project. 

How do you move across the path of efficiency and get to a place 
where daily project risks are predicted and brought to the attention of 
the right person at the right time? 
 
The answer... artificial intelligence (AI) and 
Machine Learning.

There is huge potential for 
machine learning to transform the 
construction industry. However, 
the level of greatness starts with 
the project teams themselves. The 
power of your data is only as strong 
as the data inputted. Standardize 
and digitization are the key first 
steps, as that becomes more 
commonly practiced, then we will 
truly see the unleashed power of AI.”

“

  — Manu Venugopal, Construction IQ Product 
Manager, Autodesk

Autodesk BIM 360 is leading the way 
with AI and machine learning in the 
construction industry with its new 
prediction and analytics capabilities, 
providing relevant and actionable data 
insights to project teams in the field, 
every day.
LEARN MORE >
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An Introduction to AI & Machine 
Learning 
So what does artificial intelligence (AI) mean for construction? 
In general, AI is a broad topic that involves computer science, 
psychology, and even philosophy and linguistics. However, 
regarding how it impacts construction, when we talk about AI we 
primarily refer to two specific areas: 

Machine Learning

Deep Learning 

MACHINE LEARNING
Machine learning involves algorithms that allow computers to 
learn from data without being explicitly programmed. For example, 
an AI algorithm can be “trained” to identify spam by exposing it 
to large quantities of emails that have been manually tagged as 
spam or not spam. The algorithm “learns” to identify patterns that 
help it to identify spam “intelligently.” 

DEEP LEARNING
Deep Learning is a subfield of machine learning concerned with 
algorithms inspired by the structure and function of the brain 
called artificial neural networks. It’s a more recent development 
that has allowed breakthroughs to be made in image and 
language processing, opening the door for advanced applications 
such as home assistants and self-driving cars.

WHAT CHANGES IS AI BRINGING TO CONSTRUCTION? 
Technology for construction has seen a lot of investment over 
the last few years. A huge portion of that investment has gone 
towards digitization of different parts of the construction 
workflow. BIM models have changed the way that buildings

ARTIFICIAL INTELLIGENCE
A field of science that is primarily concerned with getting computers 
to do tasks that would normally require human intelligence. 

MACHINE LEARNING
A set of algorithms that allow computers to learn 
from data without being explicitly programmed. 

DEEP LEARNING
Subset of machine learning where 
artificial neural networks adapt and 
learn from vast amounts of data.
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The differences between AI, Machine Learning, & Deep Learning
AUTODESK BIM 360 || 8



are designed, the project management and issue management 
processes have moved to the cloud, operations management is also 
becoming more “sensorized” and automated. With the availability 
of data, AI-based applications have been finding more utility in 
construction, especially when it comes to risk mitigation.

BENEFIT IN CONSTRUCTION 
With the availability of data, AI-based applications bring powerful 
benefits to construction. A typical construction project can have 
thousands of open issues, hundreds of RFIs, and numerous change 
orders that are open on any given day. Imagine a smart assistant who 
can analyze this mountain of project data and alert you about the top 
10 critical things that need your attention today? Machine learning 
enables that smart assistant, helping teams identify the most critical 
risk factors from a construction safety and quality perspective that 
need immediate attention.

Using AI, especially construction language analysis, it is possible 
to automatically assess risk associated with issues. The algorithms 
are able to understand and predict complex things like whether an 
issue would cause a potential water infiltration if not addressed. The 
system makes use of the descriptions that many quality managers 
across projects have observed when they monitor their projects.

For example, if a quality manager observes an issue about the 
flashing outside a window being incomplete and records it in a 
common data platform like BIM 360, then the AI algorithms run 
through this data and automatically flag it as a potential water 
intrusion risk. This can then be brought to the superintendent’s 
attention when they review all the issues on the dashboard. 

Taking it a step further, machine learning capabilities encapsulate all 
the risk from the issues into the subcontractors who are responsible 
for it. It considers various factors about the subcontractors such 
as their past behavior of issue management, current workload, the 
importance of the issues for which they are responsible for. The 
algorithm is then able to assign a “risk score” to each subcontractor 
in the project, a metric to indicate the amount of risk that they are 
currently exposing the project to, so that the construction managers 
can better prioritize their time to work closer with these teams and 
proactively mitigate risk.
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AI & Machine Learning 
Applications in Construction
AI and machine learning in construction is still a new idea and can 
be challenging for people to conceptualize and put into practice. 
However, many construction companies are already adopting these 
new technologies and seeing tremendous results. One of the most 
significant use cases for machine learning — and a historically hot 
ticket issue in the industry is safety. By employing technology like 
machine learning that can flag items logged throughout existing 
digitized construction workflows as potential safety hazards, 
teams can fix issues before safety incidents occur.

Another way construction teams are seeing the benefits is through 
enhanced quality control. By having a built-in “smart 
assistant” who can surface issues to the right person 
on the project, teams can quickly see areas of 
concern and take action.

For example, BAM Ireland’s early pilot projects using 
the new risk analysis capability in BIM 360 has 
already seen a 20% reduction in quality and safety 
issues. 
 
EVERYONE CAN BENEFIT 
Gaining insights through prediction and analytics 
can benefit everyone on the team. Whether you’re 
a Project Engineer who needs a daily actionable 
to-do list, a Project Manager who needs visibility 
into daily project performance, or a Vice President 
of Operations who wants a big picture overview of 
company-wide projects, prediction and analytics can 
make a big impact on every team member’s job. 

By automatically identifying 
high risk items through machine 
learning and assisted by human 
experience, BAM achieved a 
20% reduction in Quality and 
safety issues on site as a result 
of better decision making 
supported by Construction IQ”

“

  — Michael Murphy, Digital Construction  
  Operations Manager, BAM Ireland
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BEST PRACTICES TO MAXIMIZE YOUR BENEFITS 
Ready to start harnessing the power of your data? Here are a few best 
practices to help maximize your benefits: 

1. Continue to standardize – this goes along with the theory of 
garbage in, garbage out. If the information you are inputting into 
your project management solution is not complete, then the 
reporting and prediction capabilities will not be as powerful as 
it could be. 

2. Get everyone onboard – prediction and analytics benefit 
everyone. Once people see the direct impact and time savings 
it can play on their role, they will start to understand the power 
of data. The more people begin to capture the right information 
and leverage these capabilities, the more a project will see the 
impact of the positive results. 

3. Safety first – increasing project safety is a big benefit of 
prediction capabilities. With the ability to use machine learning 
features to scan through data, teams are able to shift focus and 
spend more time looking into leading indicators rather than 
responding to lagging incidents. 

4. Quality counts – improving quality control is another reason 
to start leveraging data. By gaining insights into issues, RFIs, 
checklist conformance, etc., teams can address problems 
quickly and improve margins. 

5. Standardized data – to get the most out of your common data 
platform, it is important to be consistent with how information 
is tracked. The more standardized the data, the more accurate 
the output. This especially important when it comes to getting 
the most out of any predictive machine learning capabilities. 

EXECUTIVE LEADERS
View company-wide performance 
metrics across multiple projects and get 
insight into projects that need executive 
level intervention.

PROJECT LEADERS
Gain visibility into project reports 
and data as well as risk prediction 
capabilities to avoid costly mistakes. 

PROJECT MEMBERS
Utilize machine learning and 
predictive capabilities to see an 
actionable to-do lists.

PREDICTION & ANALYTICS BENEFITS BY ROLE
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Don’t let your data go to waste!

Harness the power of data to predict, 
prevent, and manage risk.
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LEARN MORE ABOUT PREDICTION & 
ANALYTICS FOR CONSTRUCTION
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