
Building a Site Map from Drone Photos
Turning a collection of drone photos into an accurate site map is a task that blends careful
flight planning with the right processing tools. The result is a georeferenced, measurable plan
that can replace or supplement traditional surveys for many applications. A point cloud viewer
is often the final piece that makes the data usable, but the process starts long before the
images reach that software.

This guide walks through the main stages, from capture to export, with practical things to
watch for at each step. The goal is a map that holds up to measurement and is easy to share
with clients or colleagues.

Step 1: Plan the Flight for Map Accuracy
The quality of a site map depends directly on the quality of the source images. You do not need
a $50,000 drone, but you do need to fly in a way that gives the processing software enough
overlap and consistent lighting.

Set the drone to shoot at a fixed interval, not manually. Most mapping flights use a front
overlap of 75-85% and a side overlap of 60-70%. This redundancy lets the software find
common points between images, which is how it builds depth and corrects for lens distortion.
Fly at a consistent altitude and keep the camera pointed straight down. Even a slight gimbal tilt
will introduce errors that are hard to remove later.

Watch for changing light. If clouds move in during the flight, parts of the site will have different
exposure levels. The software can balance some of this, but the best maps come from uniform
lighting. Fly on a day with thin, even cloud cover if you can.



Step 2: Check Your Ground Control
Accurate site maps need a known reference. Without ground control points (GCPs), your map
will be internally consistent but its real-world position and scale will drift. That is fine for a
visual overview, but not for measurements or overlays with existing plans.

Place at least three visible targets on the ground before the flight. These can be marked
squares, painted crosses, or even large, high-contrast objects whose positions you measure
with a GPS rover or a total station. Spread them across the site, not in a straight line. The
software will use them to anchor the model to real coordinates.

If you are mapping a small area and do not need survey-grade precision, you can skip GCPs
and rely on the drone's built-in GPS, but expect errors of a metre or more. For most
construction, drainage, or boundary work, that is not enough.

Step 3: Run the Photogrammetry Pipeline
Back at the desk, you feed the images into photogrammetry software. The software looks for
matching features across overlapping images and uses those matches to calculate the
position of each camera at the moment of capture. This is called bundle adjustment, and it
produces a sparse point cloud: a set of 3D points that represent the surface.



From that point cloud, the software can generate a dense point cloud, an orthomosaic (a
single, geometrically corrected image of the whole site), and a digital surface model (DSM)
that shows the height of every object: trees, buildings, ground.

What to watch for here: processing time scales with image count and resolution. A site with
300 images at 20 megapixels each can take several hours. Most software shows you a quality
report after processing. Check the tie-point density and the reprojection error. If the error is
more than a few pixels, the alignment is weak. You may need to add manual tie points or fly
again with more overlap.

National Drone Services provides a platform for uploading and processing drone data that
handles this entire pipeline. That kind of service is especially useful when you have many sites
to process and want a consistent workflow without installing software on every machine.

Step 4: Refine the Point Cloud
The raw point cloud from photogrammetry will include points on the ground, on buildings, and
on vegetation. For a site map, you usually want only the ground surface. Vegetation points
create a bumpy, inaccurate model.

Use the classification tools in your point cloud viewer or processing software to filter out
points above a certain height or with a certain colour signature. Some tools let you manually
paint areas to remove or keep. This step is tedious but crucial. A site map with tree canopy
showing as ground elevation will be wrong by metres in places.

https://nationaldroneservices.net/


If your software supports it, run a ground classification algorithm that uses colour and height
variation to guess which points are ground and which are not. Always check the result visually
before exporting.

Step 5: Generate the Site Map
With the cleaned point cloud, you can produce the final deliverables. A typical site map set
includes:

An orthomosaic: a top-down image with every pixel in its real-world position. You can
measure distances and areas directly on it.

A contour map: lines of equal elevation overlaid on the ortho. Contour intervals of 0.5
m or 1 m work for most sites.

A digital terrain model (DTM): the bare-earth surface without vegetation or structures.
This is the file you would use for volume calculations or drainage design.

Export each of these in a standard GIS format such as GeoTIFF or Shapefile. Your client or
engineer will thank you for not sending proprietary formats.

Step 6: Share and Review in a Point Cloud Viewer
Before handing over the final files, review the map in a point cloud viewer. This is where you
catch errors that look fine in a flat image. A viewer lets you rotate, measure, and toggle layers.
You can check whether the contours actually follow the ground and whether the ortho aligns
with the GCPs.

Some viewers also support annotations, markups, and comparison between surveys. If you
map the same site months later, you can overlay the two point clouds and see exactly where
material was added or removed. That is valuable for stockpile management, cut-and-fill
tracking, or monitoring erosion.

A good point cloud viewer runs in a browser, so you can share a link with stakeholders without
sending huge files. The viewer handles the heavy rendering on its end. The person on the other
side does not need special software or a powerful computer.



Common Pitfalls and How to Avoid Them
Even with careful planning, things go wrong. Here are the most frequent issues and what to do
about them:

Blurry images from flying too fast or too low. Keep shutter speed above 1/1000 s and
fly at a steady speed. Slow down if the light is low.

Gaps in coverage from insufficient overlap. Check the flight log after each run. Most
drone apps will warn you if coverage is thin.

GPS drift on the drone. If the drone's position jumps during flight, the images may not
align. Fly in open sky away from tall structures that reflect GPS signals.

Vegetation movement between passes. Trees and tall grass move in the wind. The
software cannot match moving features. Fly on a calm day or accept that vegetated
areas will be noisy.

Incorrect coordinate system in the export. Always set the output CRS to match the
local mapping standard. A map in WGS84 will not overlay correctly on a local grid.

Fixing these issues before processing saves hours of rework. A short pre-flight checklist that
includes wind speed, GPS health, and camera settings is worth the time.



The process from raw photos to a finished site map is not automatic, but it is repeatable. With
good flight planning, proper ground control, and a solid processing workflow, you can produce
maps that stand up to measurement and meet professional standards. Services such as
National Drone Services make the processing and sharing part easier, but the quality still
depends on the capture. Get that right and the rest follows.

National Drone Services on social media Facebook

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

