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Abstract: The construction industry, traditionally slow to adopt new technologies, is undergoing a

significant transformation driven by the rapid advancements in AI technology in construction. This

article explores the multifaceted impact of AI across various aspects of the construction lifecycle, from

design and planning to construction execution and maintenance. We delve into the specific

applications of AI, examine the benefits and challenges of its implementation, and discuss the future



potential of AI technology in construction in shaping a safer, more efficient, and sustainable built

environment.

Introduction: The Dawn of Intelligent Construction1.

The construction industry faces persistent challenges: cost overruns, schedule delays, safety incidents,

and a shortage of skilled labor. AI technology in construction offers a powerful solution to these issues,

promising increased efficiency, improved safety, and enhanced project outcomes. This article provides

a comprehensive overview of how AI is reshaping the industry, exploring its diverse applications and

the potential it holds for future development.

AI Applications in Construction: A Multifaceted Approach1.

AI's influence permeates various stages of the construction lifecycle:

2.1 Design and Planning:

Generative Design: AI algorithms can analyze design parameters and generate numerous design

options, optimizing for factors like cost, sustainability, and structural integrity. This significantly speeds

up the design process and improves overall design quality. AI technology in construction is

revolutionizing how we approach architectural and engineering design.

Predictive Modeling: AI can analyze historical data to forecast project timelines, costs, and potential

risks, enabling proactive mitigation strategies and improved resource allocation. AI-powered predictive

models are improving accuracy and reducing uncertainties in construction planning.

BIM Integration: Building Information Modeling (BIM) data is enriched by AI, allowing for automated



clash detection, improved coordination among different trades, and efficient quantity takeoffs. The

integration of AI and BIM is a game-changer for collaborative project management.

2.2 Construction Execution:

Robotics and Automation: AI-powered robots are being deployed for tasks such as bricklaying,

welding, and demolition, increasing speed, precision, and safety on construction sites. AI robotics in

construction are enhancing productivity and reducing human error.

Site Monitoring and Safety: AI-powered cameras and sensors can monitor construction sites in real-

time, identifying safety hazards, detecting potential accidents, and ensuring compliance with

regulations. AI technology in construction is crucial for improving worker safety.

Real-time Progress Tracking: AI algorithms can analyze data from various sources (GPS trackers,

sensors, etc.) to track project progress accurately, enabling timely interventions and avoiding delays.

Real-time monitoring and AI-driven analysis are instrumental in efficient project execution.

2.3 Operations and Maintenance:

Predictive Maintenance: AI can analyze sensor data from building systems (HVAC, plumbing, etc.) to

predict equipment failures, allowing for proactive maintenance and reducing downtime. AI for predictive

maintenance in construction leads to significant cost savings and improved building lifespan.

Facility Management: AI-powered systems can optimize building operations, improve energy efficiency,

and enhance the overall occupant experience. AI technology in construction is transforming how we

manage and maintain buildings.

Challenges and Opportunities in Implementing AI Technology in Construction1.



Despite its potential, the adoption of AI technology in construction faces certain challenges:

Data Availability and Quality: AI algorithms require vast amounts of high-quality data for training. The

construction industry often struggles with data fragmentation and inconsistent data formats.

Integration with Existing Systems: Integrating AI solutions with existing workflows and software can be

complex and time-consuming.

Skills Gap: A shortage of skilled professionals with expertise in AI and data science hinders the

effective implementation of AI technologies.

Cost of Implementation: The initial investment in AI technology and training can be substantial.

However, these challenges also present significant opportunities:

Investment in Data Infrastructure: Developing robust data management systems will not only support

AI applications but also improve overall project management efficiency.

Collaboration and Knowledge Sharing: Collaboration between technology providers, construction

companies, and research institutions is crucial for accelerating AI adoption.

Training and Education: Investing in training programs to upskill the construction workforce will ensure

the successful integration of AI technologies.

The Future of AI Technology in Construction1.

The future of AI technology in construction is bright. We can anticipate:

Increased Automation: Further automation of construction tasks, leading to higher productivity and

reduced labor costs.

Enhanced Safety: AI-powered safety systems will significantly reduce workplace accidents and injuries.

Sustainable Construction: AI will play a vital role in optimizing building designs for energy efficiency



and minimizing environmental impact.

Improved Project Outcomes: AI-driven decision-making will lead to more accurate cost estimations,

shorter project timelines, and improved overall project outcomes.

Conclusion1.

AI technology in construction is no longer a futuristic concept; it's a transformative force reshaping the

industry. By overcoming the challenges and capitalizing on the opportunities, the construction sector

can harness the power of AI to build a safer, more efficient, and sustainable future. The widespread

adoption of AI will not only improve productivity and profitability but also enhance the overall quality of

life through more resilient and sustainable buildings and infrastructure.

FAQs:

What are the most common AI applications in construction currently? Currently, common1.

applications include predictive modeling for cost and schedule estimation, safety monitoring with

AI-powered cameras, and generative design for optimizing building structures.

How does AI improve safety on construction sites? AI-powered systems monitor worker1.

behavior, identify potential hazards (e.g., unsafe equipment, risky work practices), and provide

real-time alerts, reducing accidents.



What are the ethical considerations of using AI in construction? Ethical concerns include data1.

privacy, algorithmic bias, and job displacement due to automation. Careful consideration and

responsible implementation are crucial.

What are the biggest barriers to AI adoption in construction? Significant barriers include the lack1.

of readily available and high-quality data, the cost of implementation, and the skills gap within

the industry.

How can construction companies prepare for the AI revolution? Companies should invest in data1.

management systems, upskill their workforce, and explore partnerships with AI technology

providers.

What is the role of BIM in AI-powered construction? BIM provides the rich data foundation upon1.

which AI algorithms can operate, enabling more accurate analysis and informed decision-

making.

Will AI replace human workers in construction? While automation will displace some jobs, AI will1.

also create new roles requiring specialized skills in data analysis, AI development, and AI

system management.



How can AI contribute to sustainable construction practices? AI can optimize building designs for1.

energy efficiency, reduce waste through material optimization, and predict the environmental

impact of construction projects.

What are the future trends in AI for construction? Future trends include the increased use of1.

robotics, the development of more sophisticated AI algorithms, and the integration of AI with

other emerging technologies (e.g., the Internet of Things).

Related Articles:

"AI-Driven Predictive Modeling for Construction Project Success": This article explores the use of1.

AI in forecasting project costs, schedules, and risks, improving project planning and

management.

"The Role of Robotics in Transforming Construction Site Efficiency": This article examines how1.

robots powered by AI are revolutionizing construction tasks, increasing productivity and worker

safety.

"AI and BIM: A Powerful Synergy for Enhanced Construction Collaboration": This article1.

investigates the synergistic relationship between AI and BIM, highlighting the benefits of

integrating these technologies for improved project coordination and design optimization.



"AI-Powered Safety Monitoring Systems: Enhancing Workplace Safety in Construction": This1.

article details the application of AI in safety monitoring, providing examples of AI-driven systems

that detect and prevent accidents on construction sites.

"The Impact of AI on Construction Workforce Training and Development": This article explores1.

the challenges and opportunities related to training the workforce for the integration of AI in

construction.

"Generative Design with AI: Revolutionizing the Architectural and Engineering Design Process":1.

This article analyzes the use of AI-powered generative design tools to create innovative and

optimized building designs.

"AI-Driven Predictive Maintenance for Extending the Lifespan of Construction Assets": This1.

article discusses the role of AI in predictive maintenance for reducing downtime and maximizing

the lifespan of building systems and equipment.

"Ethical Considerations and Responsible Implementation of AI in Construction": This article1.

delves into the ethical implications of using AI in construction, focusing on responsible data

management and algorithmic fairness.



"The Economic Impact of AI Technology Adoption in the Construction Industry": This article1.

analyzes the economic benefits and return on investment associated with implementing AI

solutions in the construction industry.

  ai technology in construction: Artificial Intelligence in Construction Engineering and
Management Limao Zhang, Yue Pan, Xianguo Wu, Mirosław J. Skibniewski, 2021-06-18 This book
highlights the latest technologies and applications of Artificial Intelligence (AI) in the domain of
construction engineering and management. The construction industry worldwide has been a late
bloomer to adopting digital technology, where construction projects are predominantly managed
with a heavy reliance on the knowledge and experience of construction professionals. AI works by
combining large amounts of data with fast, iterative processing, and intelligent algorithms (e.g.,
neural networks, process mining, and deep learning), allowing the computer to learn automatically
from patterns or features in the data. It provides a wide range of solutions to address many
challenging construction problems, such as knowledge discovery, risk estimates, root cause analysis,
damage assessment and prediction, and defect detection. A tremendous transformation has taken
place in the past years with the emerging applications of AI. This enables industrial participants to
operate projects more efficiently and safely, not only increasing the automation and productivity in
construction but also enhancing the competitiveness globally.
  ai technology in construction: The Construction Technology Handbook Hugh Seaton,
2020-12-02 Tired of new software that doesn't seem to work in the field? Ready to get your teams up
to speed and productive with the latest tools? The Construction Technology Handbook takes a
ground up, no jargon look at technology in the construction industry. From clear, quickly grasped
explanations of how popular software actually works to how companies both large and small can
efficiently try out and onboard new tools, this book unlocks new ways for construction field teams,
firm owners, managers, leaders, and employees to do business. You'll learn about: Simple
frameworks for making sense of all the new options cropping up How software and data work and
how they work together to make your job easier and safer What artificial intelligence really is and
how it can help real companies today Tools that are just over the horizon that will, one day, make
your job just a little bit easier New and practical resources to help you incorporate an attitude of
innovation and technology adoption into your workplace Perfect for general contractors and
subcontractors, The Construction Technology Handbook also belongs on the bookshelves of
construction technology vendors and construction workers who want to better understand the needs
of the construction industry and the inner workings of construction technology, respectively.
  ai technology in construction: AI-Based Services for Smart Cities and Urban
Infrastructure Lyu, Kangjuan, Hu, Min, Du, Juan, Sugumaran, Vijayan, 2020-09-04 Cities are the
next frontier for artificial intelligence to permeate. As smart urban environments become possible,
probable, and even preferred, artificial intelligence offers the chance for even further advancement
through infrastructure and industry boosting. Opportunity overflows, but without thorough research
to guide a complicated development and implementation process, urban environments can become
disorganized and outright dangerous for citizens. AI-Based Services for Smart Cities and Urban



Infrastructure is a collection of innovative research that explores artificial intelligence (AI)
applications in urban planning. In addition, the book looks at how the internet of things and AI can
work together to enable a real smart city and discusses state-of-the-art techniques in urban
infrastructure design, construction, operation, maintenance, and management. While highlighting a
broad range of topics including construction management, public transportation, and smart
agriculture, this book is ideally designed for engineers, entrepreneurs, urban planners, architects,
policymakers, researchers, academicians, and students.
  ai technology in construction: Sustainable Construction Technologies Vivian Y. Tam, Khoa N.
Le, 2019-01-03 Sustainable Construction Technologies: Life-Cycle Assessment provides practitioners
with a tool to help them select technologies that are financially advantageous even though they have
a higher initial cost. Chapters provide an overview of LCA and how it can be used in conjunction
with other indicators to manage construction. Topics covered include indoor environment quality,
energy efficiency, transport, water reuse, materials, land use and ecology, and more. The book
presents a valuable tool for construction professionals and researchers that want to apply
sustainable construction techniques to their projects. Practitioners will find the international case
studies and discussions of worldwide regulation and standards particularly useful. - Provides a
framework for analyzing sustainable construction technologies and economic viability - Introduces
key credit criteria for different sustainable construction technologies - Covers the most relevant
construction areas - Includes technologies that can be employed during the process of construction,
or to the product of the construction process, i.e. buildings - Analyzes international rating systems
and provides supporting case studies
  ai technology in construction: Artificial Intelligence in Structural Engineering Ian
Smith, 1998-07-15 This book presents the state of the art of artificial intelligence techniques applied
to structural engineering. The 28 revised full papers by leading scientists were solicited for
presentation at a meeting held in Ascona, Switzerland, in July 1998. The recent advances in
information technology, in particular decreasing hardware cost, Internet communication, faster
computation, increased bandwidth, etc., allow for the application of new AI techniques to structural
engineering. The papers presented deal with new aspects of information technology support for the
design, analysis, monitoring, control and diagnosis of various structural engineering systems.
  ai technology in construction: Architecture in the Age of Artificial Intelligence Neil Leach,
2021-11-18 Artificial intelligence is everywhere – from the apps on our phones to the algorithms of
search engines. Without us noticing, the AI revolution has arrived. But what does this mean for the
world of design? The first volume in a two-book series, Architecture in the Age of Artificial
Intelligence introduces AI for designers and considers its positive potential for the future of
architecture and design. Explaining what AI is and how it works, the book examines how different
manifestations of AI will impact the discipline and profession of architecture. Highlighting current
case-studies as well as near-future applications, it shows how AI is already being used as a powerful
design tool, and how AI-driven information systems will soon transform the design of buildings and
cities. Far-sighted, provocative and challenging, yet rooted in careful research and cautious
speculation, this book, written by architect and theorist Neil Leach, is a must-read for all architects
and designers – including students of architecture and all design professionals interested in keeping
their practice at the cutting edge of technology.
  ai technology in construction: Artificial Intelligence for a Better Future Bernd Carsten Stahl,
2021-03-17 This open access book proposes a novel approach to Artificial Intelligence (AI) ethics. AI
offers many advantages: better and faster medical diagnoses, improved business processes and
efficiency, and the automation of boring work. But undesirable and ethically problematic
consequences are possible too: biases and discrimination, breaches of privacy and security, and
societal distortions such as unemployment, economic exploitation and weakened democratic
processes. There is even a prospect, ultimately, of super-intelligent machines replacing humans. The
key question, then, is: how can we benefit from AI while addressing its ethical problems? This book
presents an innovative answer to the question by presenting a different perspective on AI and its



ethical consequences. Instead of looking at individual AI techniques, applications or ethical issues,
we can understand AI as a system of ecosystems, consisting of numerous interdependent
technologies, applications and stakeholders. Developing this idea, the book explores how AI
ecosystems can be shaped to foster human flourishing. Drawing on rich empirical insights and
detailed conceptual analysis, it suggests practical measures to ensure that AI is used to make the
world a better place.
  ai technology in construction: Systematic Complex Problem Solving in the Age of
Digitalization and Open Innovation Denis Cavallucci, Stelian Brad, Pavel Livotov, 2020-10-09
This book constitutes the refereed proceedings of the 20th International TRIZ Future Conference on
Automated Invention for Smart Industries, TFC 2020, held in Cluj-Napoca, Romania, in October
2020 and sponsored by IFIP WG 5.4. The conference was held virtually. The 34 full papers presented
were carefully reviewed and selected from 91 submissions. They are organized in the following
thematic sections: computing TRIZ; education and pedagogy; sustainable development; tools and
techniques of TRIZ for enhancing design; TRIZ and system engineering; TRIZ and complexity; and
cross-fertilization of TRIZ for innovation management.
  ai technology in construction: Construction 4.0 Anil Sawhney, Michael Riley, Javier Irizarry,
2020-02-06 Modelled on the concept of Industry 4.0, the idea of Construction 4.0 is based on a
confluence of trends and technologies that promise to reshape the way built environment assets are
designed, constructed, and operated. With the pervasive use of Building Information Modelling
(BIM), lean principles, digital technologies, and offsite construction, the industry is at the cusp of
this transformation. The critical challenge is the fragmented state of teaching, research, and
professional practice in the built environment sector. This handbook aims to overcome this
fragmentation by describing Construction 4.0 in the context of its current state, emerging trends
and technologies, and the people and process issues that surround the coming transformation.
Construction 4.0 is a framework that is a confluence and convergence of the following broad themes
discussed in this book: Industrial production (prefabrication, 3D printing and assembly, offsite
manufacture) Cyber-physical systems (actuators, sensors, IoT, robots, cobots, drones) Digital and
computing technologies (BIM, video and laser scanning, AI and cloud computing, big data and data
analytics, reality capture, Blockchain, simulation, augmented reality, data standards and
interoperability, and vertical and horizontal integration) The aim of this handbook is to describe the
Construction 4.0 framework and consequently highlight the resultant processes and practices that
allow us to plan, design, deliver, and operate built environment assets more effectively and
efficiently by focusing on the physical-to-digital transformation and then digital-to-physical
transformation. This book is essential reading for all built environment and AEC stakeholders who
need to get to grips with the technological transformations currently shaping their industry,
research, and teaching.
  ai technology in construction: Artificial Intelligence Harvard Business Review, 2019
Companies that don't use AI to their advantage will soon be left behind. Artificial intelligence and
machine learning will drive a massive reshaping of the economy and society. What should you and
your company be doing right now to ensure that your business is poised for success? These articles
by AI experts and consultants will help you understand today's essential thinking on what AI is
capable of now, how to adopt it in your organization, and how the technology is likely to evolve in
the near future. Artificial Intelligence: The Insights You Need from Harvard Business Review will
help you spearhead important conversations, get going on the right AI initiatives for your company,
and capitalize on the opportunity of the machine intelligence revolution. Catch up on current topics
and deepen your understanding of them with the Insights You Need series from Harvard Business
Review. Featuring some of HBR's best and most recent thinking, Insights You Need titles are both a
primer on today's most pressing issues and an extension of the conversation, with interesting
research, interviews, case studies, and practical ideas to help you explore how a particular issue will
impact your company and what it will mean for you and your business.
  ai technology in construction: Applications of Machine Learning Prashant Johri, Jitendra



Kumar Verma, Sudip Paul, 2020-05-04 This book covers applications of machine learning in artificial
intelligence. The specific topics covered include human language, heterogeneous and streaming
data, unmanned systems, neural information processing, marketing and the social sciences,
bioinformatics and robotics, etc. It also provides a broad range of techniques that can be
successfully applied and adopted in different areas. Accordingly, the book offers an interesting and
insightful read for scholars in the areas of computer vision, speech recognition, healthcare, business,
marketing, and bioinformatics.
  ai technology in construction: Architects of Intelligence Martin Ford, 2018-11-23 Financial
Times Best Books of the Year 2018 TechRepublic Top Books Every Techie Should Read Book
Description How will AI evolve and what major innovations are on the horizon? What will its impact
be on the job market, economy, and society? What is the path toward human-level machine
intelligence? What should we be concerned about as artificial intelligence advances? Architects of
Intelligence contains a series of in-depth, one-to-one interviews where New York Times bestselling
author, Martin Ford, uncovers the truth behind these questions from some of the brightest minds in
the Artificial Intelligence community. Martin has wide-ranging conversations with twenty-three of
the world's foremost researchers and entrepreneurs working in AI and robotics: Demis Hassabis
(DeepMind), Ray Kurzweil (Google), Geoffrey Hinton (Univ. of Toronto and Google), Rodney Brooks
(Rethink Robotics), Yann LeCun (Facebook) , Fei-Fei Li (Stanford and Google), Yoshua Bengio (Univ.
of Montreal), Andrew Ng (AI Fund), Daphne Koller (Stanford), Stuart Russell (UC Berkeley), Nick
Bostrom (Univ. of Oxford), Barbara Grosz (Harvard), David Ferrucci (Elemental Cognition), James
Manyika (McKinsey), Judea Pearl (UCLA), Josh Tenenbaum (MIT), Rana el Kaliouby (Affectiva),
Daniela Rus (MIT), Jeff Dean (Google), Cynthia Breazeal (MIT), Oren Etzioni (Allen Institute for AI),
Gary Marcus (NYU), and Bryan Johnson (Kernel). Martin Ford is a prominent futurist, and author of
Financial Times Business Book of the Year, Rise of the Robots. He speaks at conferences and
companies around the world on what AI and automation might mean for the future. Meet the minds
behind the AI superpowers as they discuss the science, business and ethics of modern artificial
intelligence. Read James Manyika’s thoughts on AI analytics, Geoffrey Hinton’s breakthroughs in AI
programming and development, and Rana el Kaliouby’s insights into AI marketing. This AI book
collects the opinions of the luminaries of the AI business, such as Stuart Russell (coauthor of the
leading AI textbook), Rodney Brooks (a leader in AI robotics), Demis Hassabis (chess prodigy and
mind behind AlphaGo), and Yoshua Bengio (leader in deep learning) to complete your AI education
and give you an AI advantage in 2019 and the future.
  ai technology in construction: Integrating Project Delivery Martin Fischer, Howard W.
Ashcraft, Dean Reed, Atul Khanzode, 2017-03-27 A revolutionary, collaborative approach to design
and construction project delivery Integrating Project Delivery is the first book-length discussion of
IPD, the emergent project delivery method that draws on each stakeholder's unique knowledge to
address problems before they occur. Written by authors with over a decade of research and practical
experience, this book provides a primer on IPD for architects, designers, and students interested in
this revolutionary approach to design and construction. With a focus on IPD in everyday operation,
coverage includes a detailed explanation and analysis of IPD guidelines, and case studies that show
how real companies are applying these guidelines on real-world projects. End-of-chapter questions
help readers quickly review what they've learned, and the online forum allows them to share their
insights and ideas with others who either have or are in the process of implementing IPD
themselves. Integrating Project Delivery brings together the owners, architect, engineers, and
contractors early in the development stage to ensure that problems are caught early, and to address
them in a collaborative way. This book describes the parameters of this new, more efficient
approach, with expert insight on real-world implementation. Compare traditional procurement with
IPD Understand IPD guidelines, and how they're implemented Examine case studies that illustrate
everyday applications Communicate with other IPD adherents in the online forum The IPD approach
revolutionizes not only the workflow, but the relationships between the stakeholders – the
atmosphere turns collaborative, and the team works together toward a shared goal instead of



viewing one another as obstructions to progress. Integrated Project Delivery provides a deep
exploration of this approach, with practical guidance and expert insight.
  ai technology in construction: Building Tomorrow: Unleashing the Potential of Artificial
Intelligence in Construction Fulvio Re Cecconi, Ania Khodabakhshian, Luca Rampini, 2025-02-03
  ai technology in construction: Machine Learning Phil Bernstein, 2022-04-30 ‘The advent of
machine learning-based AI systems demands that our industry does not just share toys, but builds a
new sandbox in which to play with them.’ - Phil Bernstein The profession is changing. A new era is
rapidly approaching when computers will not merely be instruments for data creation, manipulation
and management, but, empowered by artificial intelligence, they will become agents of design
themselves. Architects need a strategy for facing the opportunities and threats of these emergent
capabilities or risk being left behind. Architecture’s best-known technologist, Phil Bernstein,
provides that strategy. Divided into three key sections – Process, Relationships and Results –
Machine Learning lays out an approach for anticipating, understanding and managing a world in
which computers often augment, but may well also supplant, knowledge workers like architects.
Armed with this insight, practices can take full advantage of the new technologies to future-proof
their business. Features chapters on: Professionalism Tools and technologies Laws, policy and risk
Delivery, means and methods Creating, consuming and curating data Value propositions and
business models.
  ai technology in construction: AI in Material Science Syed Saad, Syed Ammad, Kumeel
Rasheed, 2024-07-26 This book explores the transformative impact of artificial intelligence on
material science and construction practices in the Industry 4.0 landscape. It enquires into AI history
and applications, examining material optimization, smart materials, and AI in construction. Covering
automation, robotics, and AI-assisted design, the book provides insights into ethical considerations
and future trends. A modern reference for scholars and professionals, it bridges academia and
practical applications in the dynamic intersection of AI and materials science.
  ai technology in construction: The Social Construction of Technological Systems Wiebe
E. Bijker, Thomas Parke Hughes, Trevor J. Pinch, Trevor Pinch, 1989 The impact of technology on
society is clear and unmistakeable. The influence of society on technology is more subtle. The 13
essays in this book have been written by a diverse group of scholars united by a common interest in
creating a new field - the sociology of technology. They draw on a wide array of case studies - from
cooking stoves to missile systems, from 15th-century Portugal to today's Al labs - to outline an
original research program based on a synthesis of ideas from the social studies of science and the
history of technology. Together they affirm the need for a study of technology that gives equal
weight to technical, social, economic, and political questions--Back cover.
  ai technology in construction: Automated Planning Malik Ghallab, Dana Nau, Paolo Traverso,
2004-05-03 Publisher Description
  ai technology in construction: Information Technology in Organisations and Societies Zach
W. Y. Lee, Tommy K. H. Chan, Christy M. K. Cheung, 2021-06-11 Information Technology in
Organisations and Societies: Multidisciplinary Perspectives from AI to Technostress consolidates
studies on key issues and phenomena concerning the positive and negative aspects of IT use as well
as prescribing future research avenues in related research.
  ai technology in construction: Design Justice Sasha Costanza-Chock, 2020-03-03 An
exploration of how design might be led by marginalized communities, dismantle structural
inequality, and advance collective liberation and ecological survival. What is the relationship
between design, power, and social justice? “Design justice” is an approach to design that is led by
marginalized communities and that aims expilcitly to challenge, rather than reproduce, structural
inequalities. It has emerged from a growing community of designers in various fields who work
closely with social movements and community-based organizations around the world. This book
explores the theory and practice of design justice, demonstrates how universalist design principles
and practices erase certain groups of people—specifically, those who are intersectionally
disadvantaged or multiply burdened under the matrix of domination (white supremacist



heteropatriarchy, ableism, capitalism, and settler colonialism)—and invites readers to “build a better
world, a world where many worlds fit; linked worlds of collective liberation and ecological
sustainability.” Along the way, the book documents a multitude of real-world community-led design
practices, each grounded in a particular social movement. Design Justice goes beyond recent calls
for design for good, user-centered design, and employment diversity in the technology and design
professions; it connects design to larger struggles for collective liberation and ecological survival.
  ai technology in construction: Deep Learning for Coders with fastai and PyTorch Jeremy
Howard, Sylvain Gugger, 2020-06-29 Deep learning is often viewed as the exclusive domain of math
PhDs and big tech companies. But as this hands-on guide demonstrates, programmers comfortable
with Python can achieve impressive results in deep learning with little math background, small
amounts of data, and minimal code. How? With fastai, the first library to provide a consistent
interface to the most frequently used deep learning applications. Authors Jeremy Howard and
Sylvain Gugger, the creators of fastai, show you how to train a model on a wide range of tasks using
fastai and PyTorch. You’ll also dive progressively further into deep learning theory to gain a
complete understanding of the algorithms behind the scenes. Train models in computer vision,
natural language processing, tabular data, and collaborative filtering Learn the latest deep learning
techniques that matter most in practice Improve accuracy, speed, and reliability by understanding
how deep learning models work Discover how to turn your models into web applications Implement
deep learning algorithms from scratch Consider the ethical implications of your work Gain insight
from the foreword by PyTorch cofounder, Soumith Chintala
  ai technology in construction: Trustworthy AI Beena Ammanath, 2022-03-15 An essential
resource on artificial intelligence ethics for business leaders In Trustworthy AI, award-winning
executive Beena Ammanath offers a practical approach for enterprise leaders to manage business
risk in a world where AI is everywhere by understanding the qualities of trustworthy AI and the
essential considerations for its ethical use within the organization and in the marketplace. The
author draws from her extensive experience across different industries and sectors in data, analytics
and AI, the latest research and case studies, and the pressing questions and concerns business
leaders have about the ethics of AI. Filled with deep insights and actionable steps for enabling trust
across the entire AI lifecycle, the book presents: In-depth investigations of the key characteristics of
trustworthy AI, including transparency, fairness, reliability, privacy, safety, robustness, and more A
close look at the potential pitfalls, challenges, and stakeholder concerns that impact trust in AI
application Best practices, mechanisms, and governance considerations for embedding AI ethics in
business processes and decision making Written to inform executives, managers, and other business
leaders, Trustworthy AI breaks new ground as an essential resource for all organizations using AI.
  ai technology in construction: The Constitution of Algorithms Florian Jaton, 2021-04-27 A
laboratory study that investigates how algorithms come into existence. Algorithms--often associated
with the terms big data, machine learning, or artificial intelligence--underlie the technologies we use
every day, and disputes over the consequences, actual or potential, of new algorithms arise
regularly. In this book, Florian Jaton offers a new way to study computerized methods, providing an
account of where algorithms come from and how they are constituted, investigating the practical
activities by which algorithms are progressively assembled rather than what they may suggest or
require once they are assembled.
  ai technology in construction: Building Construction and Technology Vijayalaxmi J.,
2023-07-24 This book highlights various aspects of building construction industry based on data
from field studies. It discusses the challenges, methodologies, technological applications in building
construction, technology, and management. The book presents new approaches to effective building
construction and an understanding of the impact of applications of latest technologies. This book is
aimed at researchers and professionals in civil engineering and building engineering management to
assist in understanding the domain along with recent applications, the advantages, and practical
limitations through real-life case studies. This book is useful for building engineers in understanding
the effective use of technology, construction methods, and project delivery systems.



  ai technology in construction: Regulating Artificial Intelligence Thomas Wischmeyer,
Timo Rademacher, 2019-11-29 This book assesses the normative and practical challenges for
artificial intelligence (AI) regulation, offers comprehensive information on the laws that currently
shape or restrict the design or use of AI, and develops policy recommendations for those areas in
which regulation is most urgently needed. By gathering contributions from scholars who are experts
in their respective fields of legal research, it demonstrates that AI regulation is not a specialized
sub-discipline, but affects the entire legal system and thus concerns all lawyers. Machine
learning-based technology, which lies at the heart of what is commonly referred to as AI, is
increasingly being employed to make policy and business decisions with broad social impacts, and
therefore runs the risk of causing wide-scale damage. At the same time, AI technology is becoming
more and more complex and difficult to understand, making it harder to determine whether or not it
is being used in accordance with the law. In light of this situation, even tech enthusiasts are calling
for stricter regulation of AI. Legislators, too, are stepping in and have begun to pass AI laws,
including the prohibition of automated decision-making systems in Article 22 of the General Data
Protection Regulation, the New York City AI transparency bill, and the 2017 amendments to the
German Cartel Act and German Administrative Procedure Act. While the belief that something needs
to be done is widely shared, there is far less clarity about what exactly can or should be done, or
what effective regulation might look like. The book is divided into two major parts, the first of which
focuses on features common to most AI systems, and explores how they relate to the legal
framework for data-driven technologies, which already exists in the form of (national and
supra-national) constitutional law, EU data protection and competition law, and anti-discrimination
law. In the second part, the book examines in detail a number of relevant sectors in which AI is
increasingly shaping decision-making processes, ranging from the notorious social media and the
legal, financial and healthcare industries, to fields like law enforcement and tax law, in which we can
observe how regulation by AI is becoming a reality.
  ai technology in construction: The Atlas of AI Kate Crawford, 2021-04-06 The hidden costs
of artificial intelligence, from natural resources and labor to privacy and freedom What happens
when artificial intelligence saturates political life and depletes the planet? How is AI shaping our
understanding of ourselves and our societies? In this book Kate Crawford reveals how this planetary
network is fueling a shift toward undemocratic governance and increased inequality. Drawing on
more than a decade of research, award-winning science, and technology, Crawford reveals how AI is
a technology of extraction: from the energy and minerals needed to build and sustain its
infrastructure, to the exploited workers behind automated services, to the data AI collects from us.
Rather than taking a narrow focus on code and algorithms, Crawford offers us a political and a
material perspective on what it takes to make artificial intelligence and where it goes wrong. While
technical systems present a veneer of objectivity, they are always systems of power. This is an
urgent account of what is at stake as technology companies use artificial intelligence to reshape the
world.
  ai technology in construction: Artificial Intelligence for Robotics Francis X. Govers,
2018-08-30 Bring a new degree of interconnectivity to your world by building your own intelligent
robots Key Features Leverage fundamentals of AI and robotics Work through use cases to implement
various machine learning algorithms Explore Natural Language Processing (NLP) concepts for
efficient decision making in robots Book DescriptionArtificial Intelligence for Robotics starts with an
introduction to Robot Operating Systems (ROS), Python, robotic fundamentals, and the software and
tools that are required to start out with robotics. You will learn robotics concepts that will be useful
for making decisions, along with basic navigation skills. As you make your way through the chapters,
you will learn about object recognition and genetic algorithms, which will teach your robot to
identify and pick up an irregular object. With plenty of use cases throughout, you will explore
natural language processing (NLP) and machine learning techniques to further enhance your robot.
In the concluding chapters, you will learn about path planning and goal-oriented programming,
which will help your robot prioritize tasks. By the end of this book, you will have learned to give your



robot an artificial personality using simulated intelligence.What you will learn Get started with
robotics and artificial intelligence Apply simulation techniques to give your robot an artificial
personality Understand object recognition using neural networks and supervised learning
techniques Pick up objects using genetic algorithms for manipulation Teach your robot to listen
using NLP via an expert system Use machine learning and computer vision to teach your robot how
to avoid obstacles Understand path planning, decision trees, and search algorithms in order to
enhance your robot Who this book is for If you have basic knowledge about robotics and want to
build or enhance your existing robot’s intelligence, then Artificial Intelligence for Robotics is for you.
This book is also for enthusiasts who want to gain knowledge of AI and robotics.
  ai technology in construction: Reinventing the Product Eric Schaeffer, David Sovie,
2019-03-03 Create the personalized and compelling experiences that today's customers expect by
harnessing AI and digital technologies to create smart connected products, with this cutting-edge
guide from senior leaders at Accenture. Digital technology is both friend and foe: highly disruptive,
yet it cannot be ignored. As traditional products transform into smart connected products faster
than ever before, companies that fail to make use of it now put themselves in the firing line for
disintermediation or even eradication. However, digital technology is also the biggest opportunity
for product-making businesses to create the next generation of goods in the marketplace. In
Reinventing the Product, Eric Schaeffer and David Sovie, both Senior Managing Directors at
Accenture, show how this reinvention is made possible, to deliver truly intelligent, and often even
autonomous, products. Reinventing the Product makes the case for companies to rethink their
product strategy, innovation and engineering processes, including: - How to harness the
opportunities of AI and digital technologies, such as IoT sensors, blockchain, advanced analytics,
cloud and edge computing - Practical advice on transforming their entire culture to build the future
of successful 'living products' - Features case studies from global organizations such as Faurecia,
Signify, Symmons and Haier and interviews with thought leaders from top companies including
Amazon, ABB, Tesla, Samsung and Google This book provides the only advice any product-making
company needs as it embarks on, or accelerates, its digitization journey.
  ai technology in construction: Building a Second Brain Tiago Forte, 2022-06-14 Building a
second brain is getting things done for the digital age. It's a ... productivity method for consuming,
synthesizing, and remembering the vast amount of information we take in, allowing us to become
more effective and creative and harness the unprecedented amount of technology we have at our
disposal--
  ai technology in construction: AI and education Miao, Fengchun, Holmes, Wayne, Ronghuai
Huang, Hui Zhang, UNESCO, 2021-04-08 Artificial Intelligence (AI) has the potential to address
some of the biggest challenges in education today, innovate teaching and learning practices, and
ultimately accelerate the progress towards SDG 4. However, these rapid technological developments
inevitably bring multiple risks and challenges, which have so far outpaced policy debates and
regulatory frameworks. This publication offers guidance for policy-makers on how best to leverage
the opportunities and address the risks, presented by the growing connection between AI and
education. It starts with the essentials of AI: definitions, techniques and technologies. It continues
with a detailed analysis of the emerging trends and implications of AI for teaching and learning,
including how we can ensure the ethical, inclusive and equitable use of AI in education, how
education can prepare humans to live and work with AI, and how AI can be applied to enhance
education. It finally introduces the challenges of harnessing AI to achieve SDG 4 and offers concrete
actionable recommendations for policy-makers to plan policies and programmes for local contexts.
[Publisher summary, ed]
  ai technology in construction: The Fourth Industrial Revolution Klaus Schwab,
2017-01-03 World-renowned economist Klaus Schwab, Founder and Executive Chairman of the
World Economic Forum, explains that we have an opportunity to shape the fourth industrial
revolution, which will fundamentally alter how we live and work. Schwab argues that this revolution
is different in scale, scope and complexity from any that have come before. Characterized by a range



of new technologies that are fusing the physical, digital and biological worlds, the developments are
affecting all disciplines, economies, industries and governments, and even challenging ideas about
what it means to be human. Artificial intelligence is already all around us, from supercomputers,
drones and virtual assistants to 3D printing, DNA sequencing, smart thermostats, wearable sensors
and microchips smaller than a grain of sand. But this is just the beginning: nanomaterials 200 times
stronger than steel and a million times thinner than a strand of hair and the first transplant of a 3D
printed liver are already in development. Imagine “smart factories” in which global systems of
manufacturing are coordinated virtually, or implantable mobile phones made of biosynthetic
materials. The fourth industrial revolution, says Schwab, is more significant, and its ramifications
more profound, than in any prior period of human history. He outlines the key technologies driving
this revolution and discusses the major impacts expected on government, business, civil society and
individuals. Schwab also offers bold ideas on how to harness these changes and shape a better
future—one in which technology empowers people rather than replaces them; progress serves
society rather than disrupts it; and in which innovators respect moral and ethical boundaries rather
than cross them. We all have the opportunity to contribute to developing new frameworks that
advance progress.
  ai technology in construction: Artificial Intelligence Technologies and Applications C. Chen,
2024-02-15 Artificial Intelligence (AI) is rapidly becoming an inescapable part of modern life, and
the fact that AI technologies and applications will inevitably bring about significant changes in many
industries and economies worldwide means that this field of research is currently attracting great
interest. This book presents the proceedings of ICAITA 2023, the 5th International Conference on
Artificial Intelligence Technologies and Applications, held as a hybrid event from 30 June to 2 July
2023 in Changchun, China. The conference provided an international forum for academic
communication between experts and scholars in the field of AI, promoting the interchange of
scientific information between participants and establishing connections which may lead to
collaboration, research, and development activities in related fields. The 126 papers included here
were selected following a thorough review process and are divided into 4 sections, covering AI
simulation and mechatronics; intelligent network architecture and system monitoring; intelligent
algorithm modeling and numerical analysis; and intelligent graph recognition and information
processing. Topics addressed include artificial neural networks, computational theories of learning,
intelligent system architectures, pervasive computing and ambient intelligence, and fuzzy logic and
methods. Covering a wide range of topics and applications current in AI research, the book will be of
interest to all those working in the field.
  ai technology in construction: Accents of added value in construction 4.0 Bianca Christina
Weber-Lewerenz, 2022-12-17 The book wants to do justice to the complexity surrounding the Digital
Transformation and AI in the Construction Industry. User practice experiences show how digital
change can be shaped sensibly and constructively, what kind of methods and technologies do exist
or can be developed, which fields of application can be explored, by keeping an eye on risks and
opportunities. The book works out key factors and core competencies at all levels, which are decisive
both for sustainably using innovative technologies and for setting the Seal of Quality of the
Construction Industry at home and abroad.
  ai technology in construction: Getting to Grips with BIM James Harty, Tahar Kouider,
Graham Paterson, 2015-12-14 With the UK government‘s 2016 BIM threshold approaching, support
for small organisations on interpreting, filtering and applying BIM protocols and standards is
urgently required. Many small UK construction industry supply chain firms are uncertain about what
Level 2 BIM involves and are unsure about taking first steps towards having BIM capability. As
digitisation, increasingly impacts on work practices, Getting to Grips with BIM offers an insight into
an industry in change supplemented by practical guidance on managing the transition towards more
widespread and integrated use of digital tools to manage the design, construction and whole life use
of buildings.
  ai technology in construction: Powering the Digital Economy: Opportunities and Risks



of Artificial Intelligence in Finance El Bachir Boukherouaa, Mr. Ghiath Shabsigh, Khaled AlAjmi,
Jose Deodoro, Aquiles Farias, Ebru S Iskender, Mr. Alin T Mirestean, Rangachary Ravikumar,
2021-10-22 This paper discusses the impact of the rapid adoption of artificial intelligence (AI) and
machine learning (ML) in the financial sector. It highlights the benefits these technologies bring in
terms of financial deepening and efficiency, while raising concerns about its potential in widening
the digital divide between advanced and developing economies. The paper advances the discussion
on the impact of this technology by distilling and categorizing the unique risks that it could pose to
the integrity and stability of the financial system, policy challenges, and potential regulatory
approaches. The evolving nature of this technology and its application in finance means that the full
extent of its strengths and weaknesses is yet to be fully understood. Given the risk of unexpected
pitfalls, countries will need to strengthen prudential oversight.
  ai technology in construction: Artificial Intelligence in Banking Introbooks, 2020-04-07 In
these highly competitive times and with so many technological advancements, it is impossible for
any industry to remain isolated and untouched by innovations. In this era of digital economy, the
banking sector cannot exist and operate without the various digital tools offered by the ever new
innovations happening in the field of Artificial Intelligence (AI) and its sub-set technologies. New
technologies have enabled incredible progression in the finance industry. Artificial Intelligence (AI)
and Machine Learning (ML) have provided the investors and customers with more innovative tools,
new types of financial products and a new potential for growth.According to Cathy Bessant (the
Chief Operations and Technology Officer, Bank of America), AI is not just a technology discussion. It
is also a discussion about data and how it is used and protected. She says, In a world focused on
using AI in new ways, we're focused on using it wisely and responsibly.
  ai technology in construction: Trends on Construction in the Digital Era António Gomes
Correia, Miguel Azenha, Paulo J. S. Cruz, Paulo Novais, Paulo Pereira, 2022-11-19 These
proceedings address the latest developments in the broad area of intelligent construction integrated
in the mission of the International Society for Intelligent Construction (ISIC) which aims to promote
intelligent construction technologies applications from the survey, design, construction, operation,
and maintenance/rehabilitation by adapting to changes of environments and minimizing risks. Its
goals are to improve the quality of construction, cost-saving, and safety, exploring fundamental
issues related to the application and use of Artificial Intelligence (AI) and Machine Learning
techniques and technology. ISIC 2022 is the 3rd ISIC international conference, held in Guimarães,
Portugal on September 6–9, 2022, and follows the previous successful instalments of the conference
series in China (2019) and USA (2017). It took a holistic approach to integrate civil engineering,
construction machinery, electronic sensor technology, survey/testing technologies, information
technology/computing, and other related fields in the broad area of intelligent construction. The
respective contributions cover the following topics: Artificial Intelligence for Design and the Built
Environment, Building Information Modelling (BIM) and Construction Automation and Robotics,
Intelligent Construction, Sustainable Construction, and Sustainable and Smart Infrastructures.
Given its broad range of coverage, the book will benefit students, educators, researchers and
professionals practitioners alike, encouraging these readers to help the intelligent construction
community into the digital era and with a vision on societal issues.
  ai technology in construction: Philosophy and Theory of Artificial Intelligence Vincent C.
Müller, 2012-08-23 Can we make machines that think and act like humans or other natural
intelligent agents? The answer to this question depends on how we see ourselves and how we see
the machines in question. Classical AI and cognitive science had claimed that cognition is
computation, and can thus be reproduced on other computing machines, possibly surpassing the
abilities of human intelligence. This consensus has now come under threat and the agenda for the
philosophy and theory of AI must be set anew, re-defining the relation between AI and Cognitive
Science. We can re-claim the original vision of general AI from the technical AI disciplines; we can
reject classical cognitive science and replace it with a new theory (e.g. embodied); or we can try to
find new ways to approach AI, for example from neuroscience or from systems theory. To do this, we



must go back to the basic questions on computing, cognition and ethics for AI. The 30 papers in this
volume provide cutting-edge work from leading researchers that define where we stand and where
we should go from here.
  ai technology in construction: Application of Artificial Intelligence to Assessment Hong Jiao,
Robert W. Lissitz, 2020-03-01 The general theme of this book is to present the applications of
artificial intelligence (AI) in test development. In particular, this book includes research and
successful examples of using AI technology in automated item generation, automated test assembly,
automated scoring, and computerized adaptive testing. By utilizing artificial intelligence, the
efficiency of item development, test form construction, test delivery, and scoring could be
dramatically increased. Chapters on automated item generation offer different perspectives related
to generating a large number of items with controlled psychometric properties including the latest
development of using machine learning methods. Automated scoring is illustrated for different types
of assessments such as speaking and writing from both methodological aspects and practical
considerations. Further, automated test assembly is elaborated for the conventional linear tests from
both classical test theory and item response theory perspectives. Item pool design and assembly for
the linear-on-the-fly tests elaborates more complications in practice when test security is a big
concern. Finally, several chapters focus on computerized adaptive testing (CAT) at either item or
module levels. CAT is further illustrated as an effective approach to increasing test-takers’
engagement in testing. In summary, the book includes both theoretical, methodological, and applied
research and practices that serve as the foundation for future development. These chapters provide
illustrations of efforts to automate the process of test development. While some of these automation
processes have become common practices such as automated test assembly, automated scoring, and
computerized adaptive testing, some others such as automated item generation calls for more
research and exploration. When new AI methods are emerging and evolving, it is expected that
researchers can expand and improve the methods for automating different steps in test development
to enhance the automation features and practitioners can adopt quality automation procedures to
improve assessment practices.
  ai technology in construction: Funding a Revolution National Research Council, Computer
Science and Telecommunications Board, Committee on Innovations in Computing and
Communications: Lessons from History, 1999-02-11 The past 50 years have witnessed a revolution in
computing and related communications technologies. The contributions of industry and university
researchers to this revolution are manifest; less widely recognized is the major role the federal
government played in launching the computing revolution and sustaining its momentum. Funding a
Revolution examines the history of computing since World War II to elucidate the federal
government's role in funding computing research, supporting the education of computer scientists
and engineers, and equipping university research labs. It reviews the economic rationale for
government support of research, characterizes federal support for computing research, and
summarizes key historical advances in which government-sponsored research played an important
role. Funding a Revolution contains a series of case studies in relational databases, the Internet,
theoretical computer science, artificial intelligence, and virtual reality that demonstrate the complex
interactions among government, universities, and industry that have driven the field. It offers a
series of lessons that identify factors contributing to the success of the nation's computing
enterprise and the government's role within it.
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