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ABSTRACT

Building Information Modeling (BIM) has revolutionized the construction industry
by improving efficiency and simplifying building project methods. Integrating BIM
with digital systems such as artificial intelligence (Al) removes barriers and makes
the project life cycle more productive and beneficial. The benefits of BIM and Al go
beyond 3D modeling and building plans. They manage and control the entire
construction project life cycle from start to the end. The aim of the current research
is to provide a comprehensive understanding of the process of Al-BIM integration,
which has been carried out by various researchers around the world. To achieve this
goal, 380 articles published in 2015-2021 have been systematically analyzed through
Scopus reference database. This research presents a systematic review of qualitative
research to identify the characteristics of BIM, Al, their integration and
implementation in construction. It also provides future research trends and insights
and emphasizes interoperability in BIM. On the other hand, it reinforces the need for
future research to focus on the interoperability of artificial intelligence and other
intelligent systems in BIM to foster integrated science based on digitalization and
information and communication technology. Finally, it also highlights the extension
of the findings during the life cycle of the building construction project. The research
results show that the integration of artificial intelligence and BIM has the capacity to
change the construction industry. Because it has the ability to significantly reduce
errors, to save time and resources (human resources and construction materials), to
increase productivity and to adapt the map based on the user's needs through
controller modules, database and machine learning according to building regulations.

This research also identifies some of the challenges hindering the integration of Al
and BIM, such as the lack of interoperability standards, data privacy concerns, and
insufficient training for professionals.
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Method: IRM: integration research method,
LS: Library Study, CS: Case Study, FS:
Field Survey, SA: Simulation Analysis,
LM: Laboratory Measurements, DA:
Descriptive  Analytics, NA: Numerical
Analysis; EA: Experimental analysis, HA:
Holistic Analysis DM: Data Mining, DAP:
Data acquisition and preprocessing; PE:
Performance Evaluation, LR: Literature
Review, SR: Systematic Review, SA:
Scientometric Analysis, QA: Qualitative
Analysis, TA: Theoretical Review, IR:
Inductive Reasoning, BM: Bibliometrics
method, KA: keywords analysis, PA:
Parametric  Analyses, AP: application
analyses, CA: Content analysis, HS:
Holistic simulation, PRO: peer-review
outlets, SE: Synthesize Evidence, DE: Data
Evaluation, MAT: Medial axis transform,
TDVRP: time- dependent vehicle routing
problem, C: Comparing, PS: Pattern
selection, I: identification, O: organization,
C: categorize, DMADV: Six Sigma’s
Define-Measure-  Analyze-Design-Verify,
SOA: State of art. software: TF:
TensorFlow, P: Python, AR: Autodesk
Revit, NS: numerical simulation, SA:
Statistic App, OS: openstudio, GBS: Green
Building Studio, IES: Integrated
Environmental Solutions-Virtual
Environment, DB: Design Builder, SAT:
static analytical tool, PLC: Product life
cycle, EMB: Energy management based,
DES: Discrete Event Simulation, PSO:
Particle Swarm Optimisation (PSO). EPSE:
energyPlus Simulation Engine. Function:
CEM: construction  engineering and
management, L: logs, LCE-B: life cycle
energy of buildings, GD: geographical
distributions, CM: conceptual model, C/S:
Clint/Server, B/S: Browser/Server, LEED:
Leadership in energy and environmental
design, BREEAM: Building research
establishment environmental assessment
method, SOA: service-oriented
architecture, BS: energy simulation, CF:

KARWSEY
creation of a framework, LOD: Level Of
Development, MVD: Model View

Definition (MVD), OF: objective function,
ESE: energy- simulation tool, CBF:
Construction  Business  Function, IE:
information exchange, DR: design review,
ERQC: energy-related quality control,
LCC: life-cycle commissioning, RTO: real-
time operation, MM:  maintenance
management, PF: Pathfinding, EIA:
Emergency information access, RA:
residential apartments. EA: evacuation
assessment, ERP: escape route planning,
SE: safety education, EM: equipment
maintenance. Parameters: E: energy, KRR:
knowledge representation and reasoning,
IF: information fusion, CV: computer
vision, NLP: natural language processing,
1O: intelligence optimization, PM: process
mining, HP: hyper-parameters, CT:
Construction Tech, RDP: representing
design and planning, BF: BIM- to-field,
FB: field-to-BIM, LCA: life cycle
assessment, LCEA: life cycle energy
analysis, LCCA: life cycle cost analysis,
CE: Circular economy, BE: Building
energy, BIM: Building information
modeling, BbCNC: based construction
networks collaboration, BIM: building
information modelling, AE: architectural
engineering, Al: artificial Intelligence, DB:
database, DO: design optimization, GBAS:
Green Building Assessment Schemes, 10T:
Internet of Things, SB: Smart building, SC:
Smart City, SBE: Smart built environment,
EP: EnergyPlus, DP: Design process, MPS:
Manufacturing Process Simulation, EU:
Energy use. S: sustainability, DC:
developing countries, IS: implementation
strategy. IFC: Industry Foundation Class,
O&M: operation & management, IESM:
Indoor Emergency Spatial Model, MACA:
Modal Assurance Criteria algorithms. FM:
Facilities Management, UBEM: Urban
Building Energy Modelling.
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