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Executive Summary 
 

Digital automatic photogrammetry has undergone a significant evolution, transforming from a 
labour-intensive, analog discipline into a highly automated, data-rich industrial technology. 
This report examines its strategic application across three critical sectors: manufacturing, 
construction, and oil and gas. By leveraging advancements in drones, computer vision, and 
artificial intelligence (AI), the technology provides a powerful method for generating accurate, 
three-dimensional (3D) models and digital twins from a series of overlapping photographs.1 

The analysis demonstrates that the primary value proposition of photogrammetry is its ability 
to deliver substantial business benefits that extend far beyond simple measurement. It offers 
quantifiable cost reductions, with drone-based photogrammetry providing savings of 60-80% 
over traditional surveying methods.3 It drastically improves time-to-completion, reducing field 
time by half or more.4 Perhaps most critically, the technology enhances safety by enabling 
remote inspection of hazardous or inaccessible assets, thereby minimizing risk to human 
personnel.3 The central advantage lies in its capacity to create a permanent, verifiable digital 
record of a physical asset or environment, which can be continuously updated to mirror 
real-world conditions. This "single source of truth" forms the basis for advanced applications 
like predictive maintenance and dynamic project management. 

The successful implementation of this technology requires a strategic approach. While the 
market offers a wide spectrum of accessible, low-cost tools, mission-critical applications in 
complex industrial environments often necessitate a blend of technologies, such as combining 
photogrammetry with LiDAR for enhanced accuracy and data completeness. Organizations 
should consider initiating pilot programs to evaluate the technology's fit for specific use 
cases. Given the rapid pace of development, especially with the integration of AI, selecting 
scalable and future-proof software and hardware platforms is paramount to ensuring a 
sustainable competitive advantage. This report concludes with actionable recommendations 



for organizations considering the adoption of this transformative technology. 

 

Section 1: Foundational Concepts in Digital 
Photogrammetry 
 

 

1.1 Defining the Technology: From Photographs to 3D Reality 
 

At its core, photogrammetry is the science of deriving precise geometric measurements from 
photographic images.2 The process begins with a series of overlapping, two-dimensional (2D) 
photographs of an object or environment captured from multiple vantage points.2 Specialised 
software then analyzes these images, identifying common or matching points across the 
photos. Through a process of triangulation, it calculates the exact position of each point in a 
3D coordinate system, ultimately generating a dense point cloud and a fully textured 3D 
model.2 This foundational principle allows for the reconstruction of a physical object into a 
virtual, measurable representation. 

The evolution of photogrammetry has been fundamentally reshaped by the advent of digital 
and automatic technologies. Traditionally, this was a manual and labor-intensive process that 
required human intervention to identify and mark common points in images.7 The introduction 
of digital cameras, coupled with powerful computer vision and artificial intelligence (AI), has 
automated this workflow, moving it from a niche discipline to a mainstream industrial solution.1 
Unmanned Aerial Vehicles (UAVs), or drones, have played a particularly significant role in this 
transformation. Drones allow for the rapid and systematic capture of high-resolution aerial 
imagery of large or complex sites, a task previously performed by expensive crewed aircraft.8 
This capability has democratized the process, making it accessible to a wide variety of 
professionals and businesses.8 

AI-driven algorithms, particularly deep learning neural networks, have further revolutionized 
the process by automating the most time-consuming step: feature matching.7 These 
algorithms can swiftly and accurately identify corresponding points across images, 
dramatically reducing the need for human input and accelerating the entire workflow.7 AI also 
enhances the quality of the data by automatically detecting and correcting distortions caused 
by lens aberrations or camera misalignment, ensuring the resulting 3D models are more 
accurate and reliable.7 This shift from analog to digital is not merely an efficiency 
improvement; it is a profound paradigm shift that has made photogrammetry an accessible, 



scalable, and user-friendly technology.1 The use of inexpensive, consumer-grade cameras 
and drones has lowered the barrier to entry, allowing companies to bring surveying and 
inspection tasks in-house.11 This increased accessibility permits more frequent data capture, 
which in turn enables real-time progress monitoring and more agile project management, a 
critical differentiator from traditional, time-consuming surveying methods. The causal 
connection is clear: technological democratization leads to in-house capabilities, which 
increases data frequency, resulting in a direct strategic business advantage. 

 

1.2 The Strategic Value Proposition: Why Photogrammetry? 
 

The widespread adoption of industrial photogrammetry is driven by a compelling value 
proposition centered on cost reduction, time savings, enhanced safety, and improved data 
quality. The technology is considerably more affordable and faster than traditional 
ground-based surveying methods.3 For example, drone-based photogrammetry can deliver 
cost savings of 60-80%.3 A typical one-acre commercial site that once took two to three days 
to survey with a total station can now be captured in only six to eight hours.4 A full site that 
might take a ground crew days to complete can be captured by a drone in just 20 to 30 
minutes.3 This speed advantage means companies can obtain up-to-date site information 
whenever it is needed, rather than waiting weeks for traditional results.3 

Safety is another critical benefit. Photogrammetry minimizes risk by eliminating the need to 
send survey crews into dangerous or hard-to-reach areas.3 This is particularly valuable in 
industries like oil and gas, where assets may be remote, at height, or located in subsea 
environments.5 By using drones or remotely operated vehicles (ROVs) for data capture, 
companies can conduct detailed inspections from a safe distance, mitigating the risk of injury 
to personnel.5 

The technology also provides superior accuracy and data quality. Photogrammetry generates 
highly precise measurements, with some professional systems achieving sub-centimeter 
accuracy.15 It also provides a comprehensive and permanent visual record of conditions at a 
specific point in time.17 This permanent record can be used for detailed documentation, 
analysis, and communication with all project stakeholders.17 The combination of speed and 
rich data creates a powerful operational feedback loop. Traditional surveying provides a static 
snapshot in time, often after a project milestone has been reached. Photogrammetry's speed 
allows for daily or even hourly data capture, making it possible to compare a project's 
"as-built" state to its initial design plans in near real-time.18 This frequent, high-resolution data 
enables project teams to detect anomalies or deviations as they happen, rather than weeks 
later, which helps reduce costly rework and change orders.18 This demonstrates a direct link 



between data frequency and the mitigation of project risk. 

 

1.3 A Comparative Analysis: Photogrammetry vs. LiDAR 
 

Photogrammetry is a powerful technology, but it exists in a broader ecosystem of reality 
capture tools. A critical point of comparison is LiDAR, or Light Detection and Ranging. The 
fundamental difference lies in their methods of data capture: photogrammetry infers 3D 
geometry from overlapping 2D images, while LiDAR uses laser pulses to measure distance 
directly and generate a point cloud.21 

This difference leads to distinct strengths and weaknesses for each technology, which are 
detailed in the following table. 

 

Parameter Photogrammetry LiDAR (Light Detection and 
Ranging) 

Data Capture Method Uses overlapping 2D 
photographs to infer 3D 
geometry and texture.21 

Uses laser pulses to 
measure distance directly 
and create a point cloud.21 

Accuracy Good accuracy, but 
precision is highly 
dependent on image 
quality, camera calibration, 
and environmental 
conditions.21 

Generally more precise, 
excelling at capturing 
millimeter-level 
measurements.21 

Cost & Equipment More affordable; can be 
done with consumer-grade 
or professional digital 
cameras and drones.8 

Requires more expensive, 
specialized hardware, such 
as laser scanners or 
high-end drone sensors.21 

Environmental 
Dependence 

Highly dependent on 
consistent, high-quality 
lighting; struggles with 
shadows, glare, and 
reflective surfaces.2 

Not dependent on ambient 
light; effective in low-light 
conditions and can 
penetrate some 
vegetation.21 



Output Produces highly realistic, 
textured 3D models with 
detailed color and visual 
fidelity.21 

Produces a precise point 
cloud; may lack visual 
texture unless combined 
with imagery.21 

Best-Fit Applications Ideal for pre-construction 
visualization, client 
presentations, and projects 
where photorealism is 
paramount.21 

Ideal for large job sites, 
critical geometry, and 
as-built documentation 
where absolute 
dimensional accuracy is the 
priority.21 

The decision between photogrammetry and LiDAR depends on the specific project's needs. If 
the primary goal is to create a visually rich, realistic model for marketing or documentation, 
photogrammetry is often the best fit.21 However, if the priority is obtaining highly accurate 
dimensional measurements in a complex environment, LiDAR is typically the superior choice.21 

It is important to recognize that these two technologies are often complementary rather than 
competing.7 A blended workflow can be used to leverage the unique strengths of both. For 
example, LiDAR can be used to capture the precise, large-scale geometry of a site, while 
photogrammetry fills in the details with photorealistic texture and color.21 This provides a "best 
of both worlds" solution for complex, mission-critical projects where a single technology may 
not be sufficient. The challenges photogrammetry faces with reflective surfaces or uniform 
walls 24 directly impact its ability to create a complete model in certain industrial settings. The 
trend toward multi-sensor fusion, where data from photogrammetry, LiDAR, and other sensors 
are combined 7, is a direct market response to these inherent technical limitations. This 
enables the creation of a more comprehensive and reliable digital asset, establishing a "single 
source of truth" for all stakeholders.14 

 

Section 2: Industry-Specific Applications and 
Strategic Use Cases 
 

 

2.1 The Factory Floor: Precision and Efficiency in Manufacturing 
 

In manufacturing, photogrammetry is a crucial tool for ensuring precision and quality 



throughout the production lifecycle. One of its most common applications is for quality 
control and reverse engineering.2 By capturing a series of images, manufacturers can create 
highly accurate 3D models of industrial parts and machinery.2 These models can then be 
compared to the original design specifications to check for defects, measure tolerances, and 
verify proper assembly.26 This non-contact method streamlines inspection and reduces the 
risk of human error.26 Specialized systems, such as Hexagon's DPA Industrial, are designed 
specifically for this purpose, providing metrology-grade accuracy for tasks like the quality 
control of wind turbine blades.27 

Photogrammetry also serves as a foundational technology for the creation and utilization of 
digital twins. A digital twin is a virtual replica of a physical asset or system that continuously 
reflects real-world conditions.11 Photogrammetry provides the initial visual and geometric data 
for this model.11 Once the digital twin is created, it is linked to real-time data from sensors and 
IoT devices.11 This dynamic, interconnected system enables a range of advanced applications. 
Manufacturers can monitor equipment performance in real-time, predict maintenance needs, 
and simulate operational scenarios in a virtual "sandbox" without posing a risk to safety or 
production.11 This proactive approach reduces unplanned downtime and can lower 
maintenance-related operating expenses by as much as 25%.14 

The application of digital twins, enabled by photogrammetry, creates a powerful new form of 
operational intelligence. The photogrammetry-captured 3D model of a complex machine is 
not just a static visual; when combined with real-time sensor data, it becomes a dynamic, 
predictive model of the machine’s behavior.11 This model can be used for training new 
employees in a risk-free virtual environment and for showcasing a facility's capabilities to 
stakeholders.30 This elevates the value of photogrammetry from a simple inspection tool to a 
core strategic asset for operational optimization and long-term asset lifecycle management.14 

 

2.2 The Construction Site: Revolutionizing Project Lifecycle 
Management 
 

The construction industry is a primary beneficiary of photogrammetry's ability to digitize and 
manage complex projects. The technology provides an up-to-date, high-resolution digital 
twin of a construction site that can be used for planning, progress tracking, and 
communication.18 By performing regular scans, project managers can continuously track the 
evolution of the site against the initial design and schedule, monitoring key milestones in a 
verifiable manner.18 This continuous monitoring reduces disputes and helps ensure that work 
proceeds according to plan.18 



Furthermore, no construction project ever follows the initial design exactly, as modifications 
and deviations inevitably occur.20 Photogrammetry captures the "as-built" state, providing a 
comprehensive and accurate record of all changes made during the building process.20 This 
documentation is vital for future renovations, maintenance, and facility management.20 The 
ability to generate accurate, timely as-built documentation also has significant legal 
implications. A comprehensive, digitally archived record of a site's condition can serve as a 
form of legal protection by providing an unbiased, verifiable record of project progress and 
adherence to building codes.19 This reduces the risk of costly rework and litigation, 
demonstrating how a technical process can provide both operational and legal value. 

A particularly critical application is the calculation of stockpile volumes and earthworks.33 By 
generating a 3D model of a pile of material, specialized software can instantly and accurately 
calculate its volume.33 This is far more efficient and safer than traditional ground-based 
methods.33 This capability also extends to calculating cut and fill volumes by comparing the 
current survey to a final grade design.33 The technology transforms construction 
documentation from a static, post-project activity into a dynamic, continuous process that 
provides real-time visibility, fundamentally changing how projects are managed.18 

 

2.3 The Energy Sector: Enhancing Safety and Asset Integrity in Oil & 
Gas 
 

The oil and gas industry is characterized by high-risk operations and assets located in remote 
or inaccessible environments, such as offshore rigs, pipelines, and subsea infrastructure.5 
Photogrammetry's primary value in this sector is its ability to mitigate these extreme safety 
risks and logistical challenges.5 Inspections of these assets can be conducted remotely using 
drones or remotely operated vehicles (ROVs) fitted with photogrammetry equipment, thereby 
eliminating the need to send personnel into hazardous areas.5 

For subsea applications, Oceaneering has successfully deployed its Advanced Subsea Visual 
Metrology (ASVM) suite on an ROV to inspect wells and pipelines.13 This solution proved to be 
faster and less equipment-intensive than traditional LiDAR methods while delivering highly 
accurate, colorized 3D models.13 The dynamic acquisition method provides immediate 
feedback on visibility and coverage, ensuring data quality in real-time.13 These models enable 
year-by-year comparisons to track structural changes, such as marine growth or material 
degeneration, and support accurate decision-making for necessary interventions.13 

Digital twins are also a critical tool for the oil and gas industry. A digital replica of an offshore 
platform or refinery, continuously updated with sensor data, can be used for real-time 



monitoring, predictive maintenance, and simulating emergency scenarios.14 This reduces the 
need for costly and risky site visits.14 The use of photogrammetry and digital twins is a direct 
response to both operational and regulatory pressures. The industry faces intense scrutiny 
regarding asset integrity and environmental impact.14 Photogrammetry provides a highly 
accurate, auditable, and repeatable method for documenting asset conditions.5 This assists 
companies in demonstrating compliance with regulatory standards and provides a 
data-driven basis for proactive maintenance strategies. While LiDAR is often used for 
detecting potential leaks by identifying unhealthy vegetation 23, photogrammetry provides the 
rich visual context needed for a more complete understanding of asset health, showcasing 
how these technologies complement one another to address complex challenges. 

 

Section 3: Practical Implementation, Challenges, and 
Future Trends 
 

 

3.1 Hardware and Software Ecosystems 
 

Implementing an industrial photogrammetry solution requires a strategic selection of 
hardware and software components. On the hardware side, high-resolution digital cameras 
are a prerequisite for quality data capture.2 For best results, cameras with at least 18 
megapixels are recommended.2 For industrial applications, ruggedized, custom-designed 
cameras like the C1 Camera used in Hexagon's DPA Industrial system are designed for 
resilience in challenging environments.29 

For capturing large-scale environments, drones are the primary tool. Top models for industrial 
use include the DJI Mavic 3 Enterprise, Parrot ANAFI, and DJI Matrice 300 RTK.9 These drones 
are equipped with long flight times, high-resolution cameras, and advanced positioning 
systems like RTK/PPK modules to ensure centimeter-level accuracy.9 The selection of a drone 
depends on the project's scale, required accuracy, and environmental conditions. 

The software ecosystem is equally critical, as it is responsible for converting the captured 
images into actionable 3D models. The market offers a wide range of commercial solutions 
designed for industrial use. 

 



Software Features & Use Cases 

Agisoft Metashape Offers photogrammetric triangulation, 
point cloud and 3D model generation, and 
measurement tools for distances, volumes, 
and areas.36 

ContextCapture Creates finished 3D models from 
photographs with minimal human 
intervention; ideal for large infrastructure 
projects and city-scale modeling.36 

Reality Capture A complete, user-friendly photogrammetry 
solution that claims to be exceptionally 
fast; supports both images and laser 
scans.36 

Trimble Inpho Geared specifically for geospatial use, 
transforming aerial images into precise 
point clouds and surface models for 
geo-referencing projects.36 

Pix4Dmapper A professional, drone-based mapping 
software that turns images into 
georeferenced 2D maps and 3D models.36 

DroneDeploy A cloud-based platform for drone mapping 
that helps businesses create accurate 2D 
and 3D maps and provides AI-driven 
analytics for safety and progress tracking.9 

The availability of both high-end integrated platforms and accessible, open-source software 
provides organizations with the flexibility to choose a solution that aligns with their budget 
and project scope.1 

 

3.2 Overcoming Implementation Hurdles 
 

While powerful, industrial photogrammetry is not without its challenges. Understanding these 
hurdles is critical for a successful implementation. 



Technical Challenges 

One of the most significant technical limitations is the difficulty in capturing certain types of 
surfaces.24 Photogrammetry algorithms rely on identifying distinctive visual features to match 
points across images. Consequently, they struggle with highly reflective surfaces, such as 
glass or metal, and smooth, uniform surfaces, like a freshly painted wall.24 These surfaces lack 
the necessary texture for the software to anchor points, leading to inaccurate or incomplete 
models.24 Furthermore, the technology is highly dependent on consistent, high-quality 
lighting. Shadows, glare, or uneven exposure can compromise the final model.2 

The long data processing time is another key consideration. Despite automation, generating 
accurate results from a large dataset can still take hours or even days, depending on the size 
of the dataset and the computer's processing power.2 

Operational and Financial Challenges 

The initial investment in professional-grade drones, cameras, and software can be significant, 
though it is more affordable than LiDAR systems.8 The technology also requires a skilled 
workforce. While automation simplifies many aspects, professionals are still needed to 
oversee the process, plan flights, interpret the complex data outputs, and ensure the quality 
of the final model.7 

The challenges inherent to photogrammetry are not insurmountable; in fact, they are a 
primary driver of innovation in the field. The issue of featureless or reflective surfaces, for 
instance, has led to the development of structured light scanners and the growing trend of 
integrating LiDAR into photogrammetry workflows.7 This is a direct technological response to 
a physical limitation, enabling a more robust solution. Similarly, the long data processing times 
are being addressed by AI-powered automation and the adoption of cloud-based platforms.3 
These solutions shift the computational burden to powerful remote servers, accelerating 
results and making near-real-time analysis a reality. The challenges, therefore, serve not as 
roadblocks, but as catalysts for the technology's evolution towards greater reliability, speed, 
and comprehensiveness. 

 

3.3 The Future Trajectory: AI, Automation, and Real-Time Insights 
 

The future of industrial photogrammetry is defined by its increasing integration with AI, 
automation, and real-time data analysis. AI is poised to revolutionize the field by automating 
manual tasks, enhancing accuracy, and increasing the speed and scalability of data 
processing.7 Deep learning algorithms are automating what was once manual feature 
extraction and model reconstruction, with new software features allowing users to automate 



data processing with a single click.7 This automation can make data processing up to 70% 
faster, improving process consistency and freeing up users for other tasks.10 

The industry is moving toward a fully automated process.27 Drones and ground robots can be 
pre-programmed to autonomously capture data, with AI processing it in real-time to provide 
immediate insights.8 The adoption of edge computing and advanced cloud infrastructure will 
further reduce latency, allowing for data processing to occur closer to the source and 
enabling true real-time analysis.38 

The ultimate trend is the seamless integration of photogrammetry-derived models with 
broader enterprise systems to create "living" digital twins.11 These virtual models, continuously 
updated with sensor data, will become a central hub for decision-making, predictive 
maintenance, and strategic planning across all industries.14 As AI automates low-level tasks, 
the role of the human operator is elevated. Instead of a technician performing repetitive 
manual work, they become a skilled professional who oversees the process, interprets 
complex data, and leverages the insights for strategic decisions.7 This transition necessitates 
a new kind of training and skill set, highlighting a future where the value lies not in manual 
execution but in data analysis, oversight, and strategic application. 

 

Conclusion and Strategic Recommendations 
 

The evidence presented in this report demonstrates that digital automatic photogrammetry is 
no longer a niche technology but a mature, industrial-grade solution with a proven track 
record of delivering value in manufacturing, construction, and the oil and gas sectors. Its 
strategic importance lies in its ability to blend affordability, speed, safety, and data richness to 
enable a proactive, data-driven approach to asset and project management. 

Based on this analysis, the following strategic recommendations are provided for 
organizations considering the adoption of this technology: 

1.​ Initiate Pilot Programs for Key Use Cases: Begin with a small-scale pilot project to test 
the technology's feasibility for a specific, high-value use case, such as calculating 
stockpile volumes or a routine asset inspection. This allows an organization to build 
internal expertise and demonstrate a tangible return on investment before a broader 
rollout. 

2.​ Prioritize Scalable and Integrated Platforms: When selecting hardware and software, 
prioritize platforms that offer scalable, cloud-based processing and are ready for 
multi-sensor data fusion (e.g., with LiDAR). Selecting systems that can be integrated with 
existing enterprise software will ensure that the solution can grow and evolve to meet the 
organization's long-term needs. 



3.​ Invest in Workforce Development: Acknowledging that while automation simplifies the 
process, a skilled workforce is still essential for effective implementation and strategic 
data analysis. Organizations should invest in training programs that transition personnel 
from manual surveyors or inspectors to data analysts who can effectively interpret and 
leverage the rich information provided by photogrammetry. 

4.​ Embrace a Digital Twin Strategy: View photogrammetry not as a standalone tool but as 
the foundational first step in creating a comprehensive digital twin strategy. This 
long-term investment will deliver continuous value by enabling a holistic view of assets 
and operations throughout their entire lifecycle. 

Works cited 

1.​ Digital Photogrammetry | Geospatial Modeling & Visualization - University of 
Arkansas, accessed September 6, 2025, 
https://gmv.cast.uark.edu/photogrammetry/ 

2.​ Photogrammetry: Step-by-Step Tutorial and Software Comparison ..., accessed 
September 6, 2025, 
https://formlabs.com/blog/photogrammetry-guide-and-software-comparison/ 

3.​ Photogrammetry software: complete guide for accurate 3D mapping ..., accessed 
September 6, 2025, 
https://www.dronedeploy.com/blog/photogrammetry-software-complete-guide-
for-accurate-3d-mapping-and-reconstruction 

4.​ Photogrammetry Helps Surveyors Save Time and Improve Accuracy, accessed 
September 6, 2025, 
https://amerisurv.com/2016/02/06/photogrammetry-helps-surveyors-save-time-
and-improve-accuracy/ 

5.​ Photogrammetry - Seagard, accessed September 6, 2025, 
https://www.seagard.org/inspection/photogrammetry 

6.​ THE EVOLUTION OF DIGITALPHOTOGRAMMETRYFROM ANALYTICAL 
PHOTOGRAMMETRY - ResearchGate, accessed September 6, 2025, 
https://www.researchgate.net/publication/229764959_THE_EVOLUTION_OF_DIGIT
ALPHOTOGRAMMETRYFROM_ANALYTICAL_PHOTOGRAMMETRY 

7.​ Revolutionizing Photogrammetry: The Impact of AI - RICHPiX, accessed 
September 6, 2025, 
https://knowledgement.co.uk/blog/f/revolutionizing-photogrammetry-the-impact
-of-ai?blogcategory=Agile 

8.​ Why Use Drone Photogrammetry For Surveying and Mapping?, accessed 
September 6, 2025, https://mydroneservices.com/photogrammetry-surveying/ 

9.​ Drone Photogrammetry: An In-Depth Guide [New for 2025], accessed September 
6, 2025, https://uavcoach.com/drone-photogrammetry/ 

10.​Artec 3D launches Studio 20 with new automation features ..., accessed 
September 6, 2025, 
https://www.engineering.com/artec-3d-launches-studio-20-with-new-automatio
n-features/ 

11.​Photogrammetry for Digital Twinning Industry 4.0 (I4) Systems This work is partly 

https://gmv.cast.uark.edu/photogrammetry/
https://formlabs.com/blog/photogrammetry-guide-and-software-comparison/
https://www.dronedeploy.com/blog/photogrammetry-software-complete-guide-for-accurate-3d-mapping-and-reconstruction
https://www.dronedeploy.com/blog/photogrammetry-software-complete-guide-for-accurate-3d-mapping-and-reconstruction
https://amerisurv.com/2016/02/06/photogrammetry-helps-surveyors-save-time-and-improve-accuracy/
https://amerisurv.com/2016/02/06/photogrammetry-helps-surveyors-save-time-and-improve-accuracy/
https://www.seagard.org/inspection/photogrammetry
https://www.researchgate.net/publication/229764959_THE_EVOLUTION_OF_DIGITALPHOTOGRAMMETRYFROM_ANALYTICAL_PHOTOGRAMMETRY
https://www.researchgate.net/publication/229764959_THE_EVOLUTION_OF_DIGITALPHOTOGRAMMETRYFROM_ANALYTICAL_PHOTOGRAMMETRY
https://knowledgement.co.uk/blog/f/revolutionizing-photogrammetry-the-impact-of-ai?blogcategory=Agile
https://knowledgement.co.uk/blog/f/revolutionizing-photogrammetry-the-impact-of-ai?blogcategory=Agile
https://mydroneservices.com/photogrammetry-surveying/
https://uavcoach.com/drone-photogrammetry/
https://www.engineering.com/artec-3d-launches-studio-20-with-new-automation-features/
https://www.engineering.com/artec-3d-launches-studio-20-with-new-automation-features/


supported by the National Science Foundation (NSF) award number 
NSF-2335046 and the University of Arizona's Research, Innovation & Impact (RII) 
award for the “Future Factory”. - arXiv, accessed September 6, 2025, 
https://arxiv.org/html/2407.18951v1 

12.​Drone mapping and surveying case studies | Wingtra, accessed September 6, 
2025, https://wingtra.com/case_studies/ 

13.​ASVM Provides Exceptional Images and 3D Models | Oceaneering, accessed 
September 6, 2025, 
https://www.oceaneering.com/case-studies/advanced-subsea-visual-metrology-
solution-provides-images-and-3d-modelling-of-exceptional-quality/ 

14.​Digital Twins for Oil & Gas: Transforming Asset Integrity and Operational 
Efficiency - Cintoo, accessed September 6, 2025, 
https://cintoo.com/en/blog/digital-twins-for-oil-gas 

15.​Best Practices for Drone Photogrammetry in Digital Twins - Anvil Labs, accessed 
September 6, 2025, 
https://anvil.so/post/best-practices-for-drone-photogrammetry-in-digital-twins 

16.​PIX4Dmatic: Next generation photogrammetry software for professional drone 
and terrestrial mapping | Pix4D, accessed September 6, 2025, 
https://www.pix4d.com/product/pix4dmatic-large-scale-photogrammetry-softwa
re 

17.​Photogrammetric Surveys - Wyoming Department of Transportation, accessed 
September 6, 2025, 
https://www.dot.state.wy.us/files/live/sites/wydot/files/shared/Highway_Developm
ent/Surveys/Survey%20Manual/Section%20VII%20-%20Photogrammetric%20Su
rveys.pdf 

18.​How is Photogrammetry Used in Construction? | GPRS, accessed September 6, 
2025, 
https://www.gp-radar.com/article/how-is-photogrammetry-used-in-construction 

19.​What is photogrammetry software for construction?, accessed September 6, 
2025, 
https://blog.reconstructinc.com/what-is-photogrammetry-software-for-construc
tion 

20.​As Built Drawings in Construction With 3D Laser Scanning | GPRS, accessed 
September 6, 2025, https://www.gp-radar.com/3d-laser-scanning/as-builts 

21.​LiDAR vs Photogrammetry: Key Differences & Use Cases - Matterport, accessed 
September 6, 2025, https://matterport.com/blog/lidar-vs-photogrammetry 

22.​Photogrammetry vs LiDAR-Which Method Is Right for You - 3DMakerpro, 
accessed September 6, 2025, 
https://store.3dmakerpro.com/blogs/3d-scanner/photogrammetry-vs-lidar-which
-method-is-right-for-you 

23.​LiDAR vs Photogrammetry in Aerial Imagery - Prius Intelli, accessed September 6, 
2025, https://priusintelli.com/lidar-vs-photogrammetry-in-aerial-imagery/ 

24.​Exploring the Expectations and Limitations of Photogrammetry, accessed 
September 6, 2025, https://www.pix-pro.com/blog/photogrammetry-limits 

25.​DroneDeploy: Unified Reality Capture Platform | Drone Mapping & Site 

https://arxiv.org/html/2407.18951v1
https://wingtra.com/case_studies/
https://www.oceaneering.com/case-studies/advanced-subsea-visual-metrology-solution-provides-images-and-3d-modelling-of-exceptional-quality/
https://www.oceaneering.com/case-studies/advanced-subsea-visual-metrology-solution-provides-images-and-3d-modelling-of-exceptional-quality/
https://cintoo.com/en/blog/digital-twins-for-oil-gas
https://anvil.so/post/best-practices-for-drone-photogrammetry-in-digital-twins
https://www.pix4d.com/product/pix4dmatic-large-scale-photogrammetry-software
https://www.pix4d.com/product/pix4dmatic-large-scale-photogrammetry-software
https://www.dot.state.wy.us/files/live/sites/wydot/files/shared/Highway_Development/Surveys/Survey%20Manual/Section%20VII%20-%20Photogrammetric%20Surveys.pdf
https://www.dot.state.wy.us/files/live/sites/wydot/files/shared/Highway_Development/Surveys/Survey%20Manual/Section%20VII%20-%20Photogrammetric%20Surveys.pdf
https://www.dot.state.wy.us/files/live/sites/wydot/files/shared/Highway_Development/Surveys/Survey%20Manual/Section%20VII%20-%20Photogrammetric%20Surveys.pdf
https://www.gp-radar.com/article/how-is-photogrammetry-used-in-construction
https://blog.reconstructinc.com/what-is-photogrammetry-software-for-construction
https://blog.reconstructinc.com/what-is-photogrammetry-software-for-construction
https://www.gp-radar.com/3d-laser-scanning/as-builts
https://matterport.com/blog/lidar-vs-photogrammetry
https://store.3dmakerpro.com/blogs/3d-scanner/photogrammetry-vs-lidar-which-method-is-right-for-you
https://store.3dmakerpro.com/blogs/3d-scanner/photogrammetry-vs-lidar-which-method-is-right-for-you
https://priusintelli.com/lidar-vs-photogrammetry-in-aerial-imagery/
https://www.pix-pro.com/blog/photogrammetry-limits


Documentation Software, accessed September 6, 2025, 
https://www.dronedeploy.com/ 

26.​3D Inspection in Metrology 3D Scanning, accessed September 6, 2025, 
https://www.3d-scantech.com/3d-inspection-in-metrology-3d-scanning8772/ 

27.​Photogrammetry - Hexagon, accessed September 6, 2025, 
https://hexagon.com/products/product-groups/measurement-inspection-hardwa
re/photogrammetry 

28.​3D Machine Vision Systems - Cognex, accessed September 6, 2025, 
https://www.cognex.com/products/machine-vision/3d-machine-vision-systems 

29.​DPA Industrial - Hexagon, accessed September 6, 2025, 
https://hexagon.com/products/dpa-industrial 

30.​Digital Twins in Manufacturing Explained: Key Advantages and ..., accessed 
September 6, 2025, https://www.dataparc.com/blog/digital-twin-manufacturing/ 

31.​Digital Twin in Oil and Gas Industry: Benefits, Use Cases and Challenges - Toobler, 
accessed September 6, 2025, 
https://www.toobler.com/blog/digital-twin-oil-and-gas 

32.​The Complete Guide to As-Built Documentation Using 3D Laser Scanning - 
iSCANO, accessed September 6, 2025, 
https://iscano.com/laser-scanning-lidar-best-practices/complete-guide-as-built-
documentation/ 

33.​Precision Guide: Achieve Accurate Construction Volume Calculation in Easy 
Steps, accessed September 6, 2025, 
https://www.datumate.com/blog/accurate-construction-volume-calculation/ 

34.​How stockpile volume measurement works in drone surveying, accessed 
September 6, 2025, 
https://www.propelleraero.com/blog/how-stockpile-volume-measurement-works
-in-drone-surveying-with-propeller/ 

35.​Lidar Drones in Oil and Gas: Ensuring Safety and Efficiency - LidarTechPros.com, 
accessed September 6, 2025, 
https://www.lidartechpros.com/lidar-drones-oil-gas-ensuring/ 

36.​Best photogrammetry software - The ultimate guide - Sculpteo, accessed 
September 6, 2025, 
https://www.sculpteo.com/en/3d-learning-hub/3d-printing-software/photogram
metry-software/ 

37.​Reality Capture & Photogrammetry Software | ArcGIS Reality - Esri, accessed 
September 6, 2025, 
https://www.esri.com/en-us/arcgis/products/arcgis-reality/overview 

38.​Commercializing AI-Driven 3D Photogrammetry: Business Opportunities in 
Automated Reality Capture - Goover, accessed September 6, 2025, 
https://seo.goover.ai/report/202506/go-public-report-en-78960f56-e72c-4ff0-9d
10-73077ae094e1-0-0.html 

https://www.dronedeploy.com/
https://www.3d-scantech.com/3d-inspection-in-metrology-3d-scanning8772/
https://hexagon.com/products/product-groups/measurement-inspection-hardware/photogrammetry
https://hexagon.com/products/product-groups/measurement-inspection-hardware/photogrammetry
https://www.cognex.com/products/machine-vision/3d-machine-vision-systems
https://hexagon.com/products/dpa-industrial
https://www.dataparc.com/blog/digital-twin-manufacturing/
https://www.toobler.com/blog/digital-twin-oil-and-gas
https://iscano.com/laser-scanning-lidar-best-practices/complete-guide-as-built-documentation/
https://iscano.com/laser-scanning-lidar-best-practices/complete-guide-as-built-documentation/
https://www.datumate.com/blog/accurate-construction-volume-calculation/
https://www.propelleraero.com/blog/how-stockpile-volume-measurement-works-in-drone-surveying-with-propeller/
https://www.propelleraero.com/blog/how-stockpile-volume-measurement-works-in-drone-surveying-with-propeller/
https://www.lidartechpros.com/lidar-drones-oil-gas-ensuring/
https://www.sculpteo.com/en/3d-learning-hub/3d-printing-software/photogrammetry-software/
https://www.sculpteo.com/en/3d-learning-hub/3d-printing-software/photogrammetry-software/
https://www.esri.com/en-us/arcgis/products/arcgis-reality/overview
https://seo.goover.ai/report/202506/go-public-report-en-78960f56-e72c-4ff0-9d10-73077ae094e1-0-0.html
https://seo.goover.ai/report/202506/go-public-report-en-78960f56-e72c-4ff0-9d10-73077ae094e1-0-0.html

	A Comprehensive Analysis of Digital Automatic Photogrammetry for Industrial Applications 
	Executive Summary 
	Section 1: Foundational Concepts in Digital Photogrammetry 
	1.1 Defining the Technology: From Photographs to 3D Reality 
	1.2 The Strategic Value Proposition: Why Photogrammetry? 
	1.3 A Comparative Analysis: Photogrammetry vs. LiDAR 

	Section 2: Industry-Specific Applications and Strategic Use Cases 
	2.1 The Factory Floor: Precision and Efficiency in Manufacturing 
	2.2 The Construction Site: Revolutionizing Project Lifecycle Management 
	2.3 The Energy Sector: Enhancing Safety and Asset Integrity in Oil & Gas 

	Section 3: Practical Implementation, Challenges, and Future Trends 
	3.1 Hardware and Software Ecosystems 
	3.2 Overcoming Implementation Hurdles 
	3.3 The Future Trajectory: AI, Automation, and Real-Time Insights 

	Conclusion and Strategic Recommendations 
	Works cited 



