Understanding Orthomosaics, Point Clouds, and
3D Models in Drone Data

What are orthomosaics, point clouds, and 3D models?

If you work with drone aerial data, you have likely come across these three terms. They
represent different ways of capturing and presenting the real world in a digital format. Each
has its own strengths and ideal use cases, and understanding the differences helps you
choose the right tool for a given project. This article explains what each one is, how they are
created, and what they mean for someone who needs to visualize or measure a site from
above.

Orthomosaics: a precise, flat image of the ground

An orthomosaic is a large, composite image made from many individual drone photos. The key
is that each photo is geometrically corrected so that every pixel corresponds to a real-world
coordinate. This process removes distortion caused by the camera lens and the angle of the
drone, and it accounts for variations in terrain height. The result is a seamless, top-down view
of the site where distances and areas are accurate to a known scale. You can measure lengths,
calculate surface areas, and overlay other spatial data directly on the image.

Creating an orthomosaic requires overlapping photos and a process called photogrammetry.
The drone flies a grid pattern over the area, taking pictures at intervals that ensure each part
appears in multiple frames. Software then identifies common points across overlapping
images, uses those to build a 3D model of the terrain, and finally projects the color information
from the photos onto that surface. The output is a single, large, flat image that looks like a map
but is made from real photographs. It is ideal for applications where you need a current,
accurate visual record of the ground, such as construction site monitoring, agricultural field
analysis, or property surveys.

One important limitation is that an orthomosaic shows only the top surface of objects. It does
not capture the sides of buildings, the underside of bridges, or the interior of a structure. Itis a
2D representation of a 3D world, though it accounts for elevation to avoid distortion. For many
purposes, that is exactly what is needed: a clear, measurable image of the ground and anything
visible from above.



Point clouds: a dense set of 3D points

A point cloud is a collection of thousands or millions of points in three-dimensional space.
Each point has X, Y, and Z coordinates, and often additional information like color or intensity.
Point clouds are typically generated by LiDAR sensors, which fire laser pulses and measure the
time it takes for each pulse to bounce back. They can also be derived from overlapping drone
photos using photogrammetry, though the accuracy and density differ.

What makes a point cloud powerful is that it captures the shape of objects in full 3D. You can
rotate, zoom, and view the scene from any angle. This makes it a natural choice for tasks like
measuring stockpile volumes, assessing tree canopy structure, or creating digital terrain
models. A point cloud viewer lets you navigate this data interactively, often with tools to
measure distances, filter out vegetation, or classify points by elevation.

The downside is that a point cloud is just that: a cloud of points. It does not have the
continuous surface or the visual richness of a photograph. Points may have color values, but
the image is not as smooth or detailed as an orthomosaic. Also, working with point clouds
requires more processing power and specialized software, especially when the dataset is
large. For someone who needs a quick visual overview, a point cloud can be harder to interpret
than a standard image.



3D models: turning points into surfaces

A 3D model takes the raw data from a point cloud or from photogrammetry and builds a
continuous surface. This can be a mesh of triangles (a triangular irregular network, or TIN) or a
solid model with texture and color applied. The model represents the real-world object as a
digital object you can orbit around, zoom into, and measure in three dimensions. It is the
closest thing to a virtual replica of the site.

Creating a 3D model involves converting the sparse points into a dense surface, filling in gaps
by interpolating between nearby points, and then applying colors or textures from the original
photos. The result is a realistic, interactive representation of a building, a construction site, a
quarry, or any other physical feature. Architects, engineers, and surveyors use these models for
clash detection, volume calculations, and visual impact assessments.

A 3D model is more resource-intensive than an orthomosaic or a point cloud. It takes more
time to process, requires more storage, and demands more from the computer that displays it.
But for tasks that need a full spatial understanding, it is the most informative format. For
example, when planning a new structure on an existing site, a 3D model lets you see how the
new design fits with the surrounding terrain and buildings.

How they relate to each other



These three data types are not entirely separate. They exist on a spectrum from 2D to full 3D.
An orthomosaic is a 2D image with good geometric accuracy. A point cloud is a 3D collection
of discrete points. A 3D model is a continuous surface or solid derived from those points. In
practice, many drone data processing workflows produce all three from the same flight. The
photos used to build the orthomosaic also generate the point cloud and the 3D model. The
difference is in how the data is processed and what you do with it.

For a project that needs precise measurements of area and distance on the ground, an
orthomosaic is often sufficient. For volume calculations or terrain modeling, a point cloud
gives the raw data you need. For presentations, clash detection, or detailed structural analysis,
a 3D model is the most useful. The choice depends on the question you are trying to answer.

What this means for the user

If you are managing a construction site, monitoring a farm, or surveying a property, you do not
need to become an expert in photogrammetry or LiIDAR. What matters is knowing which format
suits your workflow. A point cloud viewer, for instance, is essential when you need to
interactively explore a dense set of 3D points. But if your main goal is to share a visual update
with a client, an orthomosaic might be faster and easier to understand.

Platforms that handle drone data often offer all three outputs as part of their processing
pipeline. For example, National Drone Services orthomosaic processing generates an accurate,

large-format image from your flight data. That same pipeline also produces point clouds and
3D models, giving you a choice of deliverables. The key is to know what each format does and
when to use it.

In practice, many users start with the orthomosaic to get a quick overview, then switch to the
point cloud or 3D model for detailed analysis. A good point cloud viewer makes this transition
seamless, letting you load the point cloud and measure distances or volumes directly. The data
is the same; the representation changes to match the task.


https://nationaldroneservices.net/

National Drone Services orthomosaic processing is one example of a service that turns raw
drone photos into usable spatial data. It combines speed with accuracy, producing files that
work with common GIS and CAD software. For anyone who needs reliable aerial data,
understanding these formats is the first step toward getting the most out of your drone
surveys.

Ultimately, the choice between an orthomosaic, a point cloud, and a 3D model comes down to
the level of detail and the type of measurement you need. Each has its place, and modern data
processing tools make it possible to have all three from a single flight. Learning what each one
offers helps you ask the right questions and get the answers your project requires.

National Drone Services on social media €) Facebook


https://www.facebook.com/p/National-Drone-Services-61578034312089/

