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Utilisation of Artificial Intelligence and Machine 

Learning Application in Construction Project Controls

Maisara Al Rais

Agenda

1. Project Controls Framework

2. Machine Learning Framework

3. AL/ML in Construction Industry

4. Machine Learning Applications in Project Controls
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• Project Control Framework

Project controls defined as collection of information, Analyse data and build the prediction based on 

the status, Forecast and direct the project decisions in terms of time and cost. This is done by a 

implementing a process to integrate data to drive the decision.

The process of project controls required to integration between many systems from different discipline;

• Delivery progress.

• Planned and actual Duration.

• Planned and actual cost.

• Risks and control actions from risk register.

• Project Control Framework
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• Project Control Framework

Problem with the current Project Controls Process

• Unavailability of real-time progress updates leads to delay in decisions.

• Project controls process done on a monthly basis with a recommendation for recovery actions 

and mitigations proposed for future actions.

• There is a lack in level of development between design outcome -Building Information Model-

and tools and platforms used for project controls

• Project Control Framework

Challenges during project controls process implementation:

For each step on the project controls process there is a different system being used to deliver the function, 

the main issues for this proposed integrated system are:

•Different data set required for each system.

•Required too many manual adjustments and a lot of effort at the implementation stage.

•Special skills required to be able to manage the process with understanding of different aspects related to ICT, 

risk management, cost management and control, planning and time control with quality control understanding.

Project Controls

People

Systems

Process

Project Controls NOT just a software 

it’s a process, system and PEOPLE
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• Machine Learning Framework

Artificial Intelligence

AGI

Artificial General Intelligence

Super Intelligence

ANI

Artificial Narrow Intelligence

Do one thing such as a smart 

speaker or a self-driving car

Artificial 
Intelligence

Machine 
Learning

Neural Nets / 
Deep Learning

Machine Learning

Classical Learning Reinforcement Learning Neural Nets Ensemble Methods

Simple data and Clear features No data , we have an 

environment to interact with

Complicated data, Unclear 

features

Quality is a real problem

Supervised Unsupervised • Genetic Algorithm

• Q-Learning

• DQN

Pattern Search

Clustering

Dim. Reduction

Classificatio

n

Regression

RNN

CNN

GAN

Autoencoders

MLP

Stacking

Bagging

Boosting

• Machine Learning Framework
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• Machine Learning Framework

What is the ML Can Do and Cannot Do

CannotCan

Forecast

Re-Plan

Select from alternatives

Memorize

Creating new things

Get smart very fast

Go beyond their tasks

Understand your intention

Steps for Machine Learning Implementation

1. Collect Data

2. Train Model (Iterate many times until getting a good result) – A to B mapping

3. Deploy Model  (get data back and maintain/update your model)

Steps for Data Science Implementation

1. Collect Data

2. Analyse Data

3. Recommend Action

• Machine Learning Framework

AI/ML 
Technology and 

Capabilities

Baseline for number of 
projects and Updated 

information for the same 
projects

Appliction to 
predict 

information for 
same projects in 

delivery
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• Machine Learning Framework

Amount of Data

P
e

rf
o

rm
a

n
ce

Big Data

Small Neural Nets

Medium Neural 

Nets

Large Neural Nets

Traditional AI

1990 2000 2010

ML Researches in Construction 

Researches

• Sectors leading to Artificial Intelligence adaptation 
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• AL/ML in Construction Industry

• AL/ML in Construction Industry
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• AI/ML in Self-Driving Car

• AI/ML Project Controls
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• AI/ML Project Controls


