


Adoption of Artificial Intelligence In
Quantity Takeoffs in Engineering &
Construction Organizations

Key Points

I Artificial Intelligence (Al) represents unlimited potential within the E&C industry.

f  Alin quantity takeoff applications is an emerging application that helps improve estimator
productivity and accuracy.

f  Reengineering quantity takeoff and estimating workflow is the most effective approach to
incorporating Al in the process.

Introduction

Originally, quantity takeoffs (QT) and estimating were done with blueprints, a ruler, a pencil, highlight
pens, and a calculator. Takeoffs and estimates for any given project took days, if not weeks, to complete.
Then, in the 1990's and 2000s, construction companies began using technology and software to digitalize
their takeoff process, but it still required hours/days/ weeks, of clicking, counting, coloring, and manual
calculations. With the technology available to us today, this old way of doing business no longer makes
sense.

This executive insight focuses on organizational and management considerations that E&C organizations
should weigh as they consider digitizing QT operations by deploying artificial intelligence (Al) software.



The takeoff process is reduced to solving several Al problems including the machine learning tasks of
semantic segmentation, object detection and image classification. These models are custom trained, and
the model architecture is constantly adjusted to current requirements and inference limitations. Once
trained, these models are deployed to the cloud for processing construction drawings. The machine
learning models are trained using custom annotated floorplan datasets that allow the system to identify
walls, their types, rooms, and their types as well as detect objects on floor plans. Large language models
are used to allow the retrieval of valuable information from the text extracted from the floorplans. The


https://togal.ai/
https://www.oncenter.com/products/on-screen-takeoff/

Table 1. Feature comparison of quantity takeoff/estimating software (Adapted from togal.ai)

Feature Togal BlueBeam OnScreen PlanSwift
Al & Search

Al lmage Search v O O O
Text Search v v O O
Togal GPT v O O O
Functionality

Cloud-based v O O O
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Future Developments

The same Al engine used in the quantity takeoff process to determine spaces, areas, and distances
automatically, can be extended to analyze building designs and automatically check them against
applicable building codes. What once took hours of manual checking, cross-referencing codes, and back-








