Embracing the Future: The Role of BIM
and Drone Technology in Shaping the AEC
Industry

CERTUS AERIAL DATA
JOSEPH DESJARLAIS



Joseph DeslJarlais

Embracing the Future: The Role of BIM and Drone Technology in Shaping the AEC
Industry

In the evolving landscape of the Architecture, Engineering, and Construction (AEC)
industry, the integration of innovative technologies has not only become a trend but a
necessity. Among the most transformative of these technologies are Building Information
Modeling (BIM) and drone-assisted data acquisition. These tools are revolutionizing project
management, design, and execution, offering unprecedented efficiency, accuracy, and
cost savings. This article delves into how BIM and drones are redefining the standards and
operational procedures within the AEC sector, marking a significant shift from traditional
methodologies to more dynamic, integrated, and predictive project management
frameworks.

The application of drone technology in the AEC sector is not just about aerial imaging but
extends to sophisticated uses like 3D mapping, volumetric calculations, and thermal
imaging. The high-resolution data acquired by drones can be seamlessly integrated into
GIS systems like Esri ArcGIS, enhancing geographic data visualization and analysis
capabilities, thus allowing for more strategic planning and execution.

The convergence of BIM and drone technology epitomizes the digital transformation in the
AEC industry. It propels a shift towards more agile, informed, and sustainable construction
practices. By providing comprehensive data analysis tools and real-time insights, these
technologies help reduce wastage, optimize resource allocation, and ensure project
deliverables align with the envisioned architectural intent.

This article aims to explore the nuances of BIM and drone technology, offering insights into
their practical applications and discussing the benefits and challenges associated with
their adoption in the AEC industry. By understanding these technologies, industry
professionals can better navigate the complexities of modern construction environments,
ensuring enhanced outcomes through improved decision-making processes.
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1. Multi-Dimensional Models

BIM models are not restricted to 3D (three-dimensional spatial representation); they extend
into 4D (time), 5D (cost), 6D (project lifecycle information), and even 7D (facility
management). Each dimension adds layers of valuable data that enhance decision-making
throughout a building’s lifecycle:

e 4D BIM integrates project time schedules, allowing stakeholders to visualize
construction progress and sequence.

« 5D BIM facilitates cost estimation and budget monitoring, linking costs to specific
elements of the architectural design.

¢ 6D BIM focuses on sustainability analysis, helping manage energy consumption and
operational costs post-construction.

e 7D BIM s used for ongoing facility management, including maintenance scheduling
and building lifecycle management.

2. Interoperability

BIM supports the integration of various software tools used by different disciplines within
the construction process, such as architectural design, engineering, and construction
management. This interoperability is crucial for collaborative project management,
ensuring that all parties are working with up-to-date and accurate project data.

3. Data Management and Documentation

BIM acts as a central repository for all project data, facilitating efficient management and
retrieval of information. It automates the generation of construction documents and
reports, ensuring consistency and reducing the manual effort typically required in drafting
and revising these documents.

4. Simulation and Analysis

Advanced BIM tools can simulate various scenarios and analyze the potential impacts of
different design choices. This capability includes structural analysis, shadow studies,
building performance, and energy modeling. These simulations help preemptively identify
problems that could arise, enabling proactive adjustments that can save time and
resources.

5. Asset Management

Beyond the construction phase, BIM provides detailed information on building
components, making it an invaluable resource for future renovations or adaptations.
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Facility managers use BIM to keep track of asset conditions, plan maintenance activities,
and ensure compliance with safety regulations.

6. Risk Mitigation

By providing detailed insights into the project from early stages, BIM helps identify risk
factors and design conflicts, reducing the likelihood of costly errors or construction delays.
It allows for a more thorough review process, where potential issues can be resolved before
they impact the construction schedule or budget.

7. Enhanced Communication

BIM facilitates clearer communication among all stakeholders by providing a visual and
data-rich platform where information is easily understandable. This helps in aligning
expectations and reducing misunderstandings throughout the project lifecycle.

The depth and breadth of functionality that BIM offers make it more than just modeling
software; it’s a comprehensive management tool that brings together information, people,
and processes. This integration is key to driving efficiency, innovation, and accountability in
building design and construction projects.

Software for Data Processing
1. EsriArcGIS

o Complexity and Capabilities: Esri ArcGIS is a comprehensive geographic
information system (GIS) software widely used for creating detailed maps
and geographic data analysis. It offers robust tools for spatial analysis, data
management, and visualization. ArcGIS excels in integrating various types of
data including aerial imagery, terrain models, and multi-dimensional data
layers. It supports advanced GIS functionalities like real-time GIS, big data
analysis, and extensive cartographic capabilities.

e Specific Requirements: Running ArcGIS effectively requires a GIS server for
managing and distributing GIS services, alongside high-performance desktop
environments to handle extensive computational tasks, especially when
dealing with large datasets or conducting complex spatial analyses.

2. Agisoft Metashape
e Complexity and Capabilities: Agisoft Metashape is specialized for

photogrammetry, a technique for obtaining reliable data on the physical
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characteristics of surfaces from photographic images. Metashape is capable
of 3D model reconstruction, cultural heritage documentation, indirect
measurements of objects of various scales, and is highly regarded for its
accuracy in texture mapping and model detailing.

o Specific Requirements: Agisoft recommends a high-performance CPU
(preferably with multiple cores), a high-end graphics card for faster
processing, and a substantial amount of RAM (32GB or more) to efficiently
handle large photogrammetric projects.

3. Pix4D

¢ Complexity and Capabilities: Pix4D is a leader in drone-based
photogrammetry software solutions, well-suited for creating georeferenced
maps, models, and point clouds from drone-captured images. It offers
tailored solutions for various industries including agriculture, construction,
and public safety. Pix4D excels in automated processing workflows and
integration with various drone models and sensors.

e Specific Requirements: Similar to Agisoft, Pix4D processing demands a
powerful CPU, a dedicated GPU, and substantial RAM, especially for larger or
more complex mapping projects. SSDs are also recommended for faster
data read/write speeds.

4. DroneDeploy

¢ Complexity and Capabilities: DroneDeploy offers a user-friendly, web-
based platform that provides tools for mapping and 3D modeling. It is known
for its simplicity and quick processing, suitable for projects that do not
require highly detailed manipulations. It integrates well with various drone
types but offers less flexibility in terms of customized processing compared
to the other tools mentioned.

e Specific Requirements: As a cloud-based solution, DroneDeploy does not
require intensive local hardware but relies on internet bandwidth and remote
processing capabilities.

Hardware Requirements

To efficiently process the data collected through these software platforms, especially for
large and complex datasets typical in professional drone mapping operations, you would
need:

4|Page



Joseph DeslJarlais

1. High-Performance Workstation

e CPU: Amodern, multi-core processor (Intel i7, i9, or equivalent AMD
processors) that can handle multi-threaded tasks efficiently.

e GPU: A powerful graphics card, such as those from the NVIDIA GeForce RTX
or Quadro series, which are crucial for rendering and processing large
datasets.

e RAM: 32GB RAM or higher, depending on the complexity and size of the
photogrammetry and GIS projects.

e Storage: SSDs are recommended for faster data processing speeds, with at
least 1TB capacity to store large datasets and project files.

2. Network Requirements

« Bandwidth: High-speed internet is crucial for cloud-based solutions like
DroneDeploy, and beneficial for uploading and downloading large datasets
from remote servers used by Esri ArcGIS.

3. Software Integration

e Compatibility: Ensure all hardware components are compatible with the
specific requirements of the chosen software for optimal performance.

By aligning the right combination of advanced processing software with capable hardware,
Certus Aerial can efficiently handle complex data processing tasks, providing clients with
accurate, detailed, and actionable aerial insights. This setup ensures that data processing
is not only fast but also reliable, supporting a broad range of applications from urban
planning to precision agriculture.

Case Study: Commercial Real Estate Development

Project Overview: A commercial real estate developer aims to construct a mixed-use
complexin a suburban area. The project includes multiple retail spaces, office buildings,
and residential units spread over 20 acres.

Challenges:
¢ Ensuring accurate topographic mapping of a varied terrain with existing structures.

o Efficiently planning construction phases to minimize impact on local traffic and
ecosystems.
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¢ Maintaining strict budget adherence and timeline management.

Solution: Certus Aerial provided comprehensive drone surveying and BIM services tailored
to meet the specific needs of the project.

Implementation:

1. Data Acquisition:

Drone Surveys: Conducted initial and periodic drone flights to capture high-
resolution images of the site. The data collected included topographic,
thermal, and multispectral imagery.

Integration into BIM: The aerial data was integrated into a BIM model,
providing a detailed 3D visualization of the site, existing structures, and
topography.

2. Analysis and Planning:

Site Analysis: Used GIS and BIM analyses to assess potential environmental
impacts and integrate sustainable design elements.

Construction Phasing: Developed a 4D BIM model to simulate construction
phases, optimize schedules, and manage resource allocation.

3. Cost and Timeline Efficiency:

Outcome:

5D BIM Modeling: Utilized for cost estimation and budget tracking. Enabled
scenario analysis to find the most cost-effective strategies.

Real-time Monitoring: DroneDeploy was used for ongoing site monitoring to
ensure adherence to plans and timelines.

e The BIM and drone integration provided the development team with a

comprehensive understanding of the project landscape and construction

requirements.

¢ Enhanced decision-making led to a 15% reduction in unexpected costs.

e The project stayed on schedule with improved coordination among different teams.

¢ Environmental impact was minimized by precisely mapping and planning around

sensitive areas.
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Emerging Trends in BIM and Drone Technology: Shaping the Future of the AEC Industry

Recent research highlights several promising advancements in Building Information
Modeling (BIM) and drone technology that are set to transform various aspects of the
Architecture, Engineering, and Construction (AEC) industry:

Energy Efficiency through BIM: The use of BIM in energy retrofitting is gaining momentum,
with an increasing focus on enhancing building sustainability. This process involves precise
on-site data collection, the creation of Building Energy Models (BEM), and seamless
integration with energy analysis software. Such initiatives not only improve energy
efficiency but also advance the sustainability of building infrastructures (Sanhudo et al.,
2018).

Mixed Reality (MR) for Construction Supervision: BIM data, combined with drone-
captured videos, is increasingly used in Mixed Reality (MR) applications to supervise
construction projects remotely. This technology allows for a real-time overlay of BIM
models onto live video feeds, enabling immediate identification and rectification of
discrepancies between planned models and actual site conditions (Raimbaud et al., 2019).

Enhanced Interoperability and Data Integration: Addressing interoperability challenges
between BIM and other technological platforms, including loT devices, is a critical focus
area. Future developments aim to streamline integration methods and improve data flows,
which are essential for optimizing construction management and operational efficiency
(Tang et al., 2019).

Advances in Data Acquisition Techniques: The integration of drones with technologies
like 3D laser scanning is revolutionizing data collection methods in BIM. This combination
is crucial for acquiring detailed external and internal data on buildings, facilitating the
creation of precise 3D models that enhance both the accuracy of facility management and
the efficiency of construction processes (Soliman et al., 2021).

In conclusion, the synergistic integration of BIM with cutting-edge technologies such as
Mixed Reality and drones is catalyzing significant changes in construction practices and
facility management. These innovations are not only streamlining operational efficiencies
but are also driving major advancements in sustainability and energy management within
the AEC industry.
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How Certus Aerial Can Assist:

1.

Comprehensive Drone Services: Certus Aerial provides complete drone-based
data acquisition services, which include planning, flying, data collection, and data
processing. This can be invaluable for industries such as construction, agriculture,
real estate, and environmental monitoring, where accurate and up-to-date
geographic datais crucial.

Expertise and Equipment: Certus Aerial employs certified drone pilots with
specialized knowledge in navigating complex environments. The company also
invests in high-quality drones equipped with the latest sensors (e.g., LiDAR,
thermal, RGB cameras) to capture detailed images and measurements, eliminating
the need for industries to purchase and maintain this advanced equipment.

Data Processing and Integration: Beyond simple data collection, Certus Aerial can
process the gathered data into usable formats, integrate it with existing systems like
GIS and BIM, and even help interpret the data to provide actionable insights. This
service is essential for clients who require ready-to-use data for decision-making
but do not possess the technical capability to process raw drone data.

Customized Solutions: Every industry and project has unique requirements.
Certus Aerial specializes in crafting tailored solutions that fit specific client needs,
whether it's monitoring a construction site's progress, inspecting infrastructure, or
optimizing crop yields in precision agriculture.

Regulatory Compliance: Navigating the legal landscape of drone operations can be
daunting. Certus Aerial manages all aspects of regulatory compliance, including
airspace regulations, privacy concerns, and environmental impact assessments,
ensuring that all drone operations are legally compliant.

Associated Costs:

1.

3.

Service Fees: Clients pay for drone services typically as a package deal that
includes planning, flight operations, data capture, and initial data processing. Fees
can vary based on the project scope, complexity, and specific client requirements.

Data Processing and Analysis Costs: Advanced data analysis and integration into
client systems (like BIM or GIS platforms) might incur additional costs, depending
on the complexity of the data and the level of detail required.

Travel and Setup Expenses: For projects located outside the immediate area of
operation, travel and setup expenses may be included. This covers the transport of
equipment and personnel to the site.
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4. Customization Charges: If specific custom solutions or adaptations are required,
such as developing unique software interfaces or creating specialized mapping
layers, additional fees may apply.

5. Maintenance and Update Fees: For ongoing projects, maintenance fees for data
updates, drone equipment, and software upgrades may be negotiated as part ofa
continued service agreement.

By offering these services, Certus Aerial allows companies without their own drone
capabilities to benefit from advanced aerial data acquisition technologies without the need
to invest heavily in equipment, training, and maintenance. This not only saves costs but
also enhances efficiency and effectiveness in their operations, ensuring that they can
focus on their core activities while leveraging the latest in drone technology.
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