How to Measure Stockpile Volume Using Drone
Data

Getting Started with Drone Stockpile Measurement

Measuring stockpile volume is a common task in mining, construction, and aggregate
industries. Traditional methods using ground surveys or manual tape measurements are time-
consuming and can be inaccurate, especially for large or irregular piles. Drones offer a faster,
more reliable way to capture the data needed for volume calculations. This article walks
through the practical steps to measure stockpile volume using drone imagery, from planning
the flight to processing the data.

Step 1: Plan Your Flight for Good Data Coverage

Before launching a drone, you need a clear plan. The goal is to capture overlapping images that
cover the entire stockpile and its surroundings. A standard approach is to set the drone to fly a
grid pattern at a consistent altitude above the ground. For stockpile measurement, a front
overlap of 75-80% and side overlap of 60-70% is typical. This ensures the photogrammetry
software can reconstruct the surface in three dimensions.

Watch out for shadows, especially in narrow valleys between piles. Shadows can confuse the
software and produce holes in the 3D model. Fly on a cloudy day or schedule the flight when
the sun is high and shadows are minimal. Also, consider the ground around the stockpile. You
need a clear view of the ground surface to define the base of the pile. If vegetation or
equipment obscures the ground, the volume calculation will be less accurate.

Step 2: Set Up Ground Control Points (GCPs) for Accuracy

Drones use GPS to geotag images, but consumer-grade GPS can have errors of several meters.
To get reliable volume measurements, you need ground control points. These are physical
markers placed on the ground around the stockpile, surveyed with a GPS that provides
centimeter-level accuracy. Common choices are bright colored squares or crosses that the
drone can see clearly in the images.

Place at least three to five GCPs around the perimeter of the stockpile, plus one near the base.
The more GCPs you use, the better the accuracy. After the flight, the photogrammetry software
uses these points to correct the position and scale of the 3D model. Without GCPs, the volume
measurement may be off by 5-10% or more, depending on the drone and conditions.



Step 3: Fly the Mission and Capture Images

With the plan and GCPs in place, it is time to fly. Use the drone's automated flight mode to
follow the grid pattern you set. Manual flying is possible but risks uneven overlap and gaps.
Most drone software allows you to set the altitude, speed, and overlap before takeoff. For
stockpile measurement, a flight altitude of 60-80 meters above the pile is a good starting point.
Higher altitude covers more area but reduces resolution; lower altitude gives finer detail but
more images to process.

Monitor the battery and weather conditions during the flight. Strong wind can affect the drone's
stability and image quality. If the drone struggles to hold position, the images may be blurred or
misaligned. After the flight, check that you have full coverage of the stockpile and the GCPs. It
is better to fly an extra pass than to realize later that a section is missing.

Step 4: Process the Images into a 3D Model

Once you have the images, the next step is to create a 3D model using photogrammetry
software. This process, called structure from motion (SfM), identifies common points in
overlapping images and calculates their 3D position. The result is a dense point cloud
representing the surface of the stockpile and the ground around it.



Most software guides you through importing images, defining coordinate systems, and setting
processing parameters. You will need to mark the GCPs in the images so the software can
adjust the model's accuracy. Processing time depends on the number of images and the
computer's power. A typical stockpile of 50-100 images might take 30-60 minutes to process.
Watch for errors in the point cloud, such as holes or spikes. These often occur in areas with
uniform surfaces like water or smooth gravel, where the software cannot find matching points.
If you see such errors, you may need to fly again with higher overlap or add more GCPs.

After generating the point cloud, you can convert it into a digital surface model (DSM) or a
triangulated mesh. This mesh represents the surface as a series of triangles, which is the basis
for volume calculation.

Step 5: Define the Base Plane and Calculate Volume

Volume measurement requires a reference surface, usually the ground plane beneath the
stockpile. You need to define a base surface that represents the ground without the pile. In
software, you can select points around the base of the stockpile that lie on the ground, and the
software will fit a plane or a more complex surface through them. For stockpiles on flat ground,
a simple plane works well. For piles on sloping terrain, you might need a more flexible surface
that follows the natural ground shape.

Once the base surface is defined, the software calculates the volume between the stockpile
surface and the base. It does this by summing the volume of each triangular prism formed by
the mesh and the base. The result is a volume measurement in cubic meters or cubic yards.
Some software also provides cut and fill maps, showing areas of net gain or loss if you
compare two surveys.



Step 6: Review and Validate the Results

No measurement is perfect, so it is wise to check the results. Compare the drone-derived
volume with a known reference, such as a previous survey or a manual measurement. If the
difference is more than a few percent, investigate possible causes. Common issues include
poor GCP accuracy, insufficient overlap, or an incorrect base plane definition. Check the point
cloud for any anomalies around the edges of the stockpile, where the ground might be
obscured.

If you are using a service like National Drone Services drone stockpile measurement, they

handle the processing and validation steps as part of their workflow. Their platform allows you
to upload the raw images and receive a processed volume report, which can save time and
ensure consistency. For teams that prefer to do their own processing, many software options
are available, but the validation step remains important.

What to Watch Out For

Several factors can affect the accuracy of drone stockpile measurement. Vegetation on or
around the pile can mask the true surface. If grass or weeds are present, the software may
measure the top of the vegetation instead of the ground. For best results, clear vegetation


https://nationaldroneservices.net/

before the flight, or use a software filter that can remove vegetation points based on color or
reflectance.

Changes in lighting during the flight can also cause problems. If the sun moves behind clouds,
the images may have different exposure levels, making it harder for the software to match
points. Try to fly under consistent lighting, and avoid flights near sunrise or sunset when
shadows are long.

Another common issue is the drone's GPS accuracy. Even with GCPs, the absolute position of
the model may have some error. For volume measurements, relative accuracy (the shape of the
pile) is more important than absolute position, so small GPS errors are usually acceptable. But
if you need highly precise measurements, consider using a drone with a built-in RTK GPS
module, which provides centimeter-level positioning without GCPs.

Practical Tips for Better Results

Here are a few pointers to keep your measurements reliable:

e Fly at a consistent altitude and speed to maintain even image overlap.

e Use a camera with a global shutter to avoid rolling shutter distortion, which can warp
the images.



e Process the data as soon as possible after the flight, while the conditions are still
fresh in your mind.

For repeat measurements, such as tracking stockpile changes over weeks or months, it is
critical to use the same flight parameters each time. The same altitude, overlap, and camera
settings will produce comparable data. Any change in these parameters can introduce
systematic errors that mask real changes in volume.

Many organizations rely on dedicated platforms to manage the entire workflow. The National
Drone Services drone stockpile measurement service integrates data capture, processing, and
visualization into one system, making it easier to track volumes over time. Whether you handle
the processing yourself or use a service, the key is consistency and validation.

Final Thoughts

Drone stockpile measurement is a practical skill that saves time and improves accuracy
compared to traditional methods. By following a clear process - plan the flight, set GCPs,
capture images, process into a model, define the base, and validate - you can get reliable
volume data for any stockpile. Pay attention to the details: good overlap, consistent lighting,
and careful base plane definition. With practice, you will be able to produce measurements that
stand up to scrutiny and support better decision-making for inventory, sales, or progress
tracking.

National Drone Services on social media ) Facebook
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