
How to Get Repeatable Aerial Volume
Measurements Every Time

Why Repeatability Matters in Aerial Volume Measurement
When you measure stockpiles from the air, the goal is not just one accurate number. It is the
confidence that next month's number will mean the same thing, using the same method, so you
can track change over time. Without repeatability, a 2% difference between surveys could be
real movement or just noise from inconsistent technique. This article covers the practical
checks that keep your volume surveys consistent trip after trip.

Check Your Ground Control Before You Fly
The foundation of any reliable aerial volume measurement is the ground control network. If
your ground control points (GCPs) are not stable, your survey has no fixed reference. Check
that each GCP marker is securely placed in the ground, not on loose fill or near active
equipment. Record the coordinates with a GNSS receiver that has good satellite geometry and
a long enough occupation time. For repeatable results, use the same GCPs every time you
survey the same site. If a point gets disturbed, replace it and re-measure its position before the
next flight.

Also check your base station setup. If you use a local base station, its antenna height and
location must stay identical between surveys. Measure the antenna height with a tape each
time, and log it. Small errors in antenna height translate directly into vertical errors in the point
cloud, which affect volume calculations more than horizontal errors do.

Fly the Same Flight Plan
Consistency in the air matters as much as consistency on the ground. Reuse the same flight
plan for repeat surveys of the same stockpile. The same altitude, same overlap (both frontlap
and sidelap), same camera angle, and same speed give you the same geometry every time. If
you change altitude, the ground sample distance changes, which can shift the apparent
surface of the pile. If you reduce overlap, you get more holes in the point cloud and weaker
bundle adjustment, which introduces noise.

Set your flight plan so that the area of interest is well inside the flight boundary, leaving a buffer
of at least one swath width. This avoids missing edges of the pile due to wind drift or GPS
inaccuracies. For repeatable results, also fly at the same time of day, or at least under similar
lighting. Low sun casts long shadows that confuse photogrammetry software, while high sun
can wash out texture. Consistent light conditions reduce one more variable.



Process Data With a Fixed Workflow
Once the images are on the ground, the processing pipeline must be the same each time. Use
the same software version and the same processing settings. In photogrammetry software,
parameters like keypoint extraction thresholds, image scale, and matching method affect the
density and quality of the point cloud. If you change any of these, your volume results can shift
by small but meaningful amounts.

Set a standard workflow: load images, import GCP coordinates, run image alignment, generate
a dense point cloud, classify ground points, build a digital terrain model (DTM), and then
compute the volume above a defined reference plane. For stockpiles on a hard surface, the
reference plane is often the ground elevation around the pile. In soft ground, you may need to
define a fixed plane from a stable area nearby. The key is to define the reference plane exactly
the same way every time, using the same boundary polygon or the same set of ground points.

If you use a platform like the one offered by National Drone Services, which provides a
consistent environment for processing and comparing datasets, you can store your processing
parameters and apply them automatically to each new survey. This removes operator
variability from the equation.

Inspect the Point Cloud Before Calculating Volume
Before you trust the volume number, inspect the point cloud for quality. Check the density: a
sparse point cloud will miss small features and give a smoothed volume. Check for holes
where the surface was not imaged well, especially under overhangs or on steep slopes. If you
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see holes, you may need to fill them with additional images or accept that the volume is an
estimate for that region.

Look at the vertical accuracy by comparing the DTM to a few check points that you measured
with a GNRS rover. If the vertical error is larger than your project tolerance (for example, 5 cm),
investigate. The problem could be poor GCPs, a poor flight plan, or an issue in processing. A
systematic error means the volume will be biased in one direction. A random error adds noise
to the volume, making repeatability worse.

Another check is to look at the point cloud classification. In photogrammetry, the software tries
to separate ground points from vegetation and other objects. On a stockpile with grass or
gravel, misclassification can pull the surface up or down. Verify that the ground classification
looks correct, especially around the edges of the pile where the ground meets the slope. If the
classification is wrong, correct it manually or adjust your processing parameters.

Use a Consistent Reference Plane and Cut/Fill Method
The volume of a stockpile is always measured relative to a reference surface. If you change
that reference between surveys, your numbers are not comparable. For repeatable results,
define a reference plane once and reuse it. The reference plane can be a flat plane at a fixed
elevation, or it can be a surface generated from ground survey points around the pile. The
second approach is better if the ground settles or erodes over time, because you recalculate
the reference each time from the same set of ground points. But if you change which ground
points you use, you change the reference. So mark those points on a map and use them every
time.



Also decide on the cut/fill method. Most software uses the average end area method or the
prismoidal method for volume. The prismoidal method is more accurate for irregular shapes.
Whichever method you choose, stick with it for all repeat surveys. The difference between
methods can be several percent on a large stockpile.

Document Everything
Aerial volume measurement is only repeatable if you know exactly what you did the last time.
Keep a log for each survey that records: date and time, weather conditions, flight plan
parameters (altitude, speed, overlap), camera settings (focal length, ISO, shutter speed), GCP
coordinates and antenna height, software version and processing settings, reference plane
definition, and any manual edits to the point cloud or classification. This log turns each survey
into a reproducible experiment. When the next survey shows a change, you can check the log
to see if the change is real or caused by a difference in method.

For teams, standard operating procedures (SOPs) are essential. Write down the exact steps for
flight planning, data capture, processing, and volume calculation. Train everyone to follow the
SOP. If someone deviates, note it in the log. Over time, you will learn which variables matter
most for your site and can tighten the procedure.

Monitor Your Accuracy With Repeat Surveys
Even with all the checks above, you should test your repeatability. Fly the same stockpile twice
on the same day, using the same GCPs and flight plan, and process the data identically. The
two volumes should agree within a small tolerance, say 1-2% for a typical pile. If they do not,
there is a source of variability you have not controlled. Common culprits include wind causing
different image overlap, variations in GNSS accuracy between flights, or changes in the
stockpile itself if material is being added or removed between flights. For the test, schedule the
two flights close together so the pile does not change.

Once your repeatability is good, you can confidently use the numbers for inventory
management, billing, or reconciling with stock records. Over time, you can even set up a regular
survey schedule and trend the volumes, knowing that each data point is comparable to the last.



Putting It All Together
Repeatable aerial volume measurement is not complicated, but it demands discipline. Control
the ground reference, fly the same plan every time, process with a fixed workflow, inspect the
point cloud, use a consistent reference plane, document everything, and validate with test
flights. When you do these things, your volume numbers become a reliable metric for decision-
making. Platforms that handle the processing and comparison side, such as National Drone
Services, can help standardize the data handling part, but the fieldwork and quality checks are
still in your hands.

By following this checklist, you remove most of the variables that cause volume numbers to
drift. The result is a set of measurements you can trust, survey after survey, month after
month. That repeatability is what turns aerial data from a novelty into a serious business tool.

National Drone Services on social media Facebook

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

