Making Sense of Georeferenced Drone Outputs:
Orthomosaics and Point Clouds

When you fly a drone for mapping, the raw imagery you collect is just the starting point. Each
image is a snapshot of the ground from a specific angle and position. To turn those images
into something useful, you need to process them into georeferenced outputs that carry real-
world coordinates. Two of the most common outputs are orthomosaics and point clouds.
Understanding what they are, how they are made, and what they can tell you will help you
choose the right deliverable for your project.

What Is a Georeferenced Output?

Georeferencing means assigning real-world coordinates to every pixel or point in a dataset. A
georeferenced drone output knows where it is on the earth's surface. That allows you to
measure distances, areas, and volumes, and to overlay the data with existing maps or GIS
layers. Without georeferencing, your drone images are just pictures. With it, they become
survey-grade data that you can share and reuse.

Georeferencing relies on ground control points or GPS data from the drone's flight log. The
software compares known positions in the images with their actual locations on the ground
and warps the image to fit. The result is a dataset that aligns with a coordinate system such as
UTM or latitude-longitude. The quality of the georeferencing depends on the accuracy of your
drone's GPS, the number and distribution of ground control points, and the processing software
you use.

Orthomosaics: The Stitched, Corrected Image

An orthomosaic is a large, seamless image made by stitching together many overlapping
drone photos. But it is not just a simple panorama. Each individual image is corrected for lens
distortion, camera tilt, and perspective. The software projects every pixel onto a flat plane, so
the final image looks as if it were taken from directly above every point at the same time. This
is called orthorectification.

The result is an image with uniform scale. You can measure distances and areas on an
orthomosaic just as you would on a map. For example, you can trace the boundary of a field
and get an accurate area calculation. Orthomosaics are widely used in agriculture,
construction, land management, and environmental monitoring because they provide a clear,
current picture of the ground.

How an Orthomosaic Is Made



The process starts with raw imagery captured during a drone flight. The drone follows a grid
pattern with a high overlap, typically 70-80% along the flight path and 60-70% across it. This
overlap is essential because the photogrammetry software needs to see the same features in
multiple images to calculate depth and position.

The software identiflies common points in overlapping images, a process called feature
matching. It then uses the drone's GPS data and the camera's metadata to triangulate the
position of each point and generate a sparse point cloud. That point cloud is used to create a
digital surface model, which is then used to orthorectify the original images. Finally, the
orthorectified images are blended together to produce the orthomosaic.

Key factors that affect orthomosaic quality include ground sampling distance, overlap
percentage, and the accuracy of your GPS. A lower ground sampling distance means finer
detail but larger file sizes. Too little overlap will leave gaps or cause stitching errors. If your
drone's GPS is not precise, the orthomosaic may have warped areas or mismatched edges.

Point Clouds: The Three-Dimensional Data

A point cloud is a collection of points in three-dimensional space. Each point has X, Y, and Z
coordinates, and sometimes additional attributes like color or intensity. For drone mapping,
point clouds are usually generated from overlapping photos using photogrammetry, or from
LiDAR sensors. The points represent the surfaces of objects such as the ground, buildings,
trees, and other features.

Unlike an orthomosaic, which is a flat image, a point cloud captures the height of every visible
surface. That makes it ideal for measuring volumes, creating contour lines, generating digital



terrain models, and modeling structures. You can rotate, zoom, and measure in 3D within point
cloud viewing software.

How a Point Cloud Is Made

Photogrammetric point clouds are created during the same process that produces an
orthomosaic. The software triangulates the positions of thousands or millions of matching
points across overlapping images. The more overlap you have, the denser the point cloud.
Dense point clouds capture more detail, such as the shape of a roof or the slope of a hill, but
they also require more processing power and storage.

LiDAR point clouds are created by firing laser pulses from the drone and measuring the time it
takes for each pulse to return. LiDAR can penetrate vegetation to reach the ground surface,
which photogrammetry cannot. However, LiDAR sensors are heavier and more expensive, and
the data processing is more complex.

For most drone operators, photogrammetry is the practical choice. It uses the same imagery
you already collect and can produce both orthomosaics and point clouds in a single workflow.
The trade-off is that photogrammetry requires good lighting, texture on the ground, and careful
flight planning to ensure sufficient overlap and consistent lighting.

How Georeferencing Makes Them Useful

Georeferencing ties both orthomosaics and point clouds to real-world coordinates. That turns
them from visual records into spatial data you can analyze. A georeferenced orthomosaic can
be loaded into a GIS and compared with previous surveys to track changes over time. A
georeferenced point cloud can be used to calculate the volume of a stockpile or the cut-and-fill
needed for a construction site.
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Georeferencing also enables layering. You can overlay an orthomosaic on a topographic map
or combine a point cloud with utility data. The coordinate system you choose depends on the
project's location and the standards of the industry you work in. Most professional projects use
UTM or state plane coordinates for local accuracy, or latitude-longitude for global positioning.

Without georeferencing, the data is just a picture or a set of coordinates with no context. With
it, you can measure, compare, and share your findings with confidence.

What This Means for Drone Operators

Knowing the difference between orthomosaics and point clouds helps you decide which output
to deliver to a client. For a project that needs a clear, measurable map of a large area, an
orthomosaic is usually the right choice. For a project that requires three-dimensional
measurements or modeling, a point cloud is more useful. Many projects benefit from both.

You also need to consider the processing workflow. Producing high-quality, georeferenced
outputs requires careful flight planning, good image quality, and reliable software. The drone's
camera, GPS, and flight controller all play a role. If you are serious about delivering professional
mapping results, invest in a drone with a good camera and a GPS module that supports RTK or
PPK for higher positional accuracy.

Another consideration is data delivery. Clients often need access to processed data without
waiting for large file downloads. Platforms that handle the processing and provide secure
client portals make it easy to share results. Being able to deliver shareable orthomosaics and



point clouds directly from a portal adds value to your service because the client can view,
measure, and compare data without specialized software.

When you choose a processing platform, look for one that supports common coordinate
systems, provides tools for measurement and annotation, and allows you to control access.
The ability to generate shareable orthomosaics and point clouds in a client portal can set you
apart from operators who only deliver raw files or static images.

Practical Tips for Better Outputs

To get the best results from your drone mapping flights, keep these points in mind:

e Plan your flight with at least 75% forward overlap and 65% side overlap to give the
photogrammetry software enough data to work with.

e Use a consistent altitude and speed to maintain uniform ground sampling distance
across the survey area.

e Check the weather: bright, overcast days give the most even lighting. Harsh shadows
or glare can confuse the feature-matching algorithms.

e |If your drone supports it, use a ground control point or a base station to improve the
accuracy of your georeferencing.

e Review your raw imagery before processing. Blurry or poorly exposed images will
degrade the final output.

Choosing Between Orthomosaic and Point Cloud

There is no single right answer. The best output depends on what the client needs to do with
the data. If they want to measure the area of a field or inspect a roof for damage, an
orthomosaic is clear and easy to use. If they need to calculate volumes of material or model
the terrain for drainage, a point cloud gives them the third dimension they need.
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In many cases, you can produce both from the same set of images. That gives the client the
flexibility to work with the format that suits their task. Being able to offer both as
georeferenced outputs is a strong selling point for your drone services.

As drone technology continues to improve, the quality of these outputs will only get better.
Higher-resolution cameras, more accurate GPS, and faster processing software are making it
possible to capture detailed, reliable data with relatively affordable drones. For operators who
take the time to understand the fundamentals of photogrammetry and georeferencing, the
opportunities are broad.

Whether you are mapping a construction site, monitoring a farm, or surveying a natural area,
georeferenced drone outputs give you and your clients a clear, accurate picture of the ground.

Learning to work with orthomosaics and point clouds is a skill that pays off in every project you
fly.



