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DESCRIPTION
Photogrammetry, defined as the science and technology of obtaining 

reliable measurements and 3D spatial information from photographs, 
represents a critical bridge between raw imagery and spatial 
intelligence. Historically rooted in surveying and mapping, 
photogrammetry has rapidly evolved with technological advances, 
becoming indispensable across diverse disciplines such as architecture, 
engineering, environmental monitoring, archaeology, entertainment, 
and public safety. This technique leverages overlapping aerial or 
terrestrial photographs, processed via computational algorithms, to 
reconstruct three-dimensional models and accurate spatial 
measurements without direct contact with the physical object or terrain. 
In 2025, photogrammetry embodies a confluence of aerial drone 
technology, AI-driven image processing, and cloud computing, 
enabling highly detailed, cost-effective, and timely spatial data 
acquisition and analysis. Modern photogrammetry begins with image 
acquisition, often through drones, aircraft, or terrestrial cameras, 
generating overlapping photographs of a target area or object. The 
quality, resolution, and coverage of these images crucially determine 
the accuracy and fidelity of resultant 3D models or orthophotos. 
Advances in drone technology have democratized aerial image capture, 
making photogrammetry accessible for small to large-scale projects-
from agricultural land assessment to urban infrastructure inspection.

The core of photogrammetry lies in image processing workflows 
such as image matching, triangulation, and dense point cloud 
generation. Sophisticated software algorithms identify common points 
across photos to align them spatially, reconstructing the geometry of 
the scene. Emerging AI and machine learning techniques automate and 
enhance feature detection, reduce errors, and handle vast datasets with 
increased efficiency compared to traditional manual methods.

At its core, photogrammetry involves capturing overlapping 
photographs of a target area or object, often through aerial platforms 
like drones or aircraft, or via close-range terrestrial cameras. These 
images serve as the foundational dataset from which spatial 
measurements, models, and maps are generated. Unlike traditional 
surveying methods requiring direct contact or line-of-sight, 
photogrammetry enables remote, non-invasive data collection, 
significantly reducing costs, time, and potential hazards while 
increasing spatial coverage and resolution. One of the fundamental 
principles facilitating this transformation is stereophotogrammetry, 
where sets of images captured from different angles-known as stereo

pairs-allow the extraction of three-dimensional point coordinates 
through triangulation. By identifying common features across images, 
specialized algorithms reconstruct spatial geometry by determining the 
intersection points of lines of sight from respective camera positions. 
This process generates detailed 3D point clouds, Digital Elevation 
Models (DEMs), orthophotos (geometrically corrected images), and 
textured 3D meshes that serve as accurate spatial representations of the 
surveyed scene.

Technological advances have fueled photogrammetry’s rapid 
evolution beyond classical film photography. The integration of high-
resolution digital sensors, lightweight Unmanned Aerial Vehicles 
(UAVs), Inertial Measurement Units (IMUs), and Global Navigation 
Satellite Systems (GNSS) has democratized data acquisition. Small, 
affordable drones equipped with precision cameras now capture 
centimeter-level resolution imagery across large or inaccessible areas. 
Simultaneously, improvements in computer vision and machine 
learning techniques automate the photogrammetric processing pipeline, 
including image matching, camera calibration, and 3D reconstruction, 
reducing the need for manual intervention and accelerating delivery of 
spatial products. Photogrammetry’s outputs are versatile and wide-
ranging. Orthomosaic maps enable accurate land use classification, 
infrastructure planning, and environmental monitoring. Digital surface 
models assist in flood mapping, forestry management, and mining 
operations. Detailed 3D models support architectural restoration, 
cultural heritage documentation, virtual reality experiences, and even 
accident reconstruction in forensic investigations. Beyond static data, 
photogrammetry increasingly incorporates temporal dimensions, 
allowing change detection over time through periodic surveys, critical 
for disaster response and ecosystem monitoring. While powerful, 
photogrammetry’s efficacy hinges on strict data acquisition protocols-
ensuring adequate image overlap, consistent illumination, and 
comprehensive Ground Control Points (GCPs) for spatial referencing. 
Challenges such as image distortion, occlusions, vegetation cover, and 
adverse weather require mitigation through sensor selection, flight 
planning, and advanced processing algorithms. Moreover, the massive 
data volumes generated necessitate scalable computing resources, often 
handled via cloud-based GIS platforms enabling collaborative access 
and analysis.

The fusion of photogrammetry with complementary technologies 
further enriches spatial intelligence. Integration with Light Detection 
and Ranging (LiDAR) systems offers synergistic advantages; LiDAR 
provides precise elevation data even through canopy cover, while 
photogrammetry captures detailed texture and color information. 
Multi-sensor data fusion enhances urban modeling, forestry 
assessment, and environmental monitoring precision and reliability. 
The impact of photogrammetry transcends technical domains, 
influencing policy-making, resource management, and public 
engagement. Governments employ UAV photogrammetry to survey 
critical infrastructure and monitor compliance with environmental 
regulations. Humanitarian agencies utilize rapid drone surveys post-
disaster to assess damage and prioritize aid. Cultural heritage 
organizations preserve endangered sites digitally, enabling restoration 
and virtual access worldwide. Real estate and construction industries 
leverage 3D models for project visualization and progress tracking, 
enhancing stakeholder communication and reducing costly errors.

Resulting outputs often include digital elevation models, textured 
3D meshes, orthophotos, and volumetric analyses. These products 
support critical applications such as construction site monitoring

Brooks N, Geoinfor Geostat: An Overview 2025, 12:5 Geoinformatics &
Geostatistics: An
Overview

Perspective A SCITECHNOL JOURNAL

All articles published in Geoinformatics & Geostatistics: An Overview are the property of SciTechnol and is protected by 
copyright laws. Copyright © 2025, SciTechnol, All Rights Reserved.

Highlight



environmental change detection, archaeological site documentation, 
accident scene reconstruction, forestry management, and virtual reality 
content creation. For example, engineers can track project progress 
with periodic drone surveys that generate up-to-date 3D site models, 
while archaeologists digitally preserve fragile heritage sites in 
unprecedented detail. Photogrammetry offers advantages like 
millimeter-level accuracy, rapid data collection, and non-invasive 
surveying, often at lower costs compared to laser scanning or 
traditional ground surveys. However, challenges persist-image quality 
heavily depends on lighting and weather conditions, dense vegetation 
can obscure features, and processing large datasets demands 
considerable computational resources.

Recent developments spotlight integrations with Real-Time 
Kinematic (RTK) GPS for increased geospatial precision and multi-
sensor fusion combining photogrammetry with LiDAR and 
hyperspectral imaging for enriched spatial analysis. Cloud-based 
photogrammetry platforms facilitate collaborative workflows, scalable 
computation, and rapid delivery of spatial intelligence, expanding user 
accessibility.

CONCLUSION
Photogrammetry stands as a foundational technology that bridges 
raw imagery and spatial intelligence, transforming how three-

dimensional spatial data is captured, analyzed, and applied in 2025
and beyond. Its synergy with drone platforms, AI-driven processing,
and cloud computing has elevated it to a versatile, efficient, and highly
accurate technique across numerous industries. While challenges
remain, ongoing technological innovations promise to refine accuracy,
automate workflows, and overcome limitations related to
environmental conditions and data volume.

Ultimately, photogrammetry empowers stakeholders to visualize,
measure, and understand the spatial dimensions of complex
environments swiftly and cost-effectively. Its pivotal role in urban
planning, environmental conservation, forensic analysis, heritage
preservation, and immersive media underscores its broad societal
impact. As photogrammetry continues to integrate with emerging
spatial technologies, it will further enhance spatial intelligence,
driving informed decision-making in a world increasingly dependent
on precise geographic information. This comprehensive commentary
draws on current technological advancements, industry applications,
and expert analyses from 2025, highlighting photogrammetry’s
essential role in the geospatial landscape today.
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