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Our supervisor Thijs de Boer provided us with 411 drone images taken in the Diemerpark. They dated
back to 2017, 2018 and 2019. Our task was to see if we could use these images to create a DEM of
the Diemerpark. This document describes our workflow.

Data inventorisation
The first thing we did was uploading ALL the photo’s in Agisoft Metashape Professional. This way, we
could detect any natural clustering of the photos. Agisoft detected 411 cameras in 8 folders. These
folders correspond with the folders provided by Thijs. Table 1 gives an overview where each folder is
located. In figure 1 and 2, you can see how Agisoft visualized the different cameras. The orientation
of figure 1 is horizontal (birdsview/ facing down), so the differences between the clusters are
distances on the ground. The orientation of figure 2 is vertical, so the differences between the
clusters are differences in height.
The folder also contained a couple of videos. These are the outliers in figure 1 and 2. As you can see,
there are three clearly defined clusters visible which differ in relative height. To match the different
clusters to the corresponding folders, the different folders in the ‘Chunk’ dropdown menu were
selected. When a folder is selected, the corresponding cameras (points) are highlighted in the image.
In figure 3a-e this is visualized.
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1_FP (27_06_2017)
1_FP (21_04_2017)
2_RA (21_04_2017)
Kaart_2_bewerkt
Kaart_3_bewerkt

Data analysis
The aim was to build a DEM/orthomosaic from these drone images. The steps that need to be taken
in order to achieve this are as follows:
1. Adding photo’s
2. Aligning photo’s
3. Placing markers
4. Building dense cloud
5. Building a mesh
6. Building texture
7. Building a DEM
8. Building an Orthomosaic
For every step you are given the option to choose the resolution at which you want to perform the
step. The higher the resolution, the less data will be lost. However, this may take several hours if you
choose the highest resolution. Therefore, we performed the lowest resolution for each step. The
output is therefore lower than what the program is actually capable of.
Initially, we tried several ways to align ALL the photos from all the folders. This resulted in a very
strange alignment or exclusion of some clusters (see figure 4a and b). We concluded that it would be
better to analyze the different clusters separately. Also, we took out the outliers (video’s). The
analysis is described separately for each cluster, as we encountered different problems.
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Figure 4a and b
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Low cluster
(Kaart_2_bewerkt and Kaart_3_bewerkt)
The photos in this cluster were taken very close to the ground. The 111 photos covered only a small
surface area. The first step, aligning the photos, showed that the photos were barely overlapping
(see figure 5). Also the angle at which the photos were taken was not good (enough). Due to the
limited overlap, strange angle and low height it was very difficult to perform step 3: placing markers.
It took great effort to find a point (a flower) that could be used as a marker. Step 4 through 8 could
then be done without any trouble. However, the resulting DEM and orthomosaïc looked very
distorted (see figure 6a and b).

Figure 5

a)

b)
Figure 6. a) DEM and b) Orthomosaic
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Medium height (1_FP and 2_RA 21_04_2017)
We had more luck with the photo’s from the medium height cluster. These photo’s had proper
overlap and the right angle. No problems were encountered when aligning the photo’s or when
placing the markers (figure 7). Also step 4 through 8 could be performed without any troubles (figure
8 and 9) and the resulting DEM and orthomosaïc were visually very pleasing (see figure 10 and 11 on
the next page). Especially when taking into account that the computations were performed at the
lowest level.

Figure 7. Aligning photo’s

Figure 8. Building the dense cloud.

Figure 9. Adding texture to the dense cloud
5

Figure 10. DEM

Figure 11. Orthomosaïc
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Highest height (1_FP [27_06_2017])
The cluster that appeared to be taken at the highest height contained photo’s that were very (almost
too) bright (figure 12). We suspect that this was caused by a wrong setting as well as very sunny
weather conditions. Even though the brightness made it hard to distinguish all features and place a
marker, it was possible to perform all necessary steps and build a DEM and orthomosaïc. This DEM
was, however, slightly distorted and showed large “bowl effects”. We suspect this is caused by the
oversaturation of the photo’s. Because the previous DEM and orthomosaïc were so good we choose
not to include screenshots of all the steps for this cluster.

Figure 12. Aligning the photo’s

Conclusions
Whilst processing the drone images we learned what is important to keep in mind when shooting the
images. Agisoft is a nice program to work with, but it has some requirements for the input data. The
following list contains the most important lessons we learned from analyzing the drone images that
were shot in the Diemerpark.
Documentation
-

Label your folders properly (e.g. name, date, description/hint of content) and be consequent
in your labeling.
Add a “read me” text document if needed to explain the content of the folders
Document the height at which the drone is flying and add this information to your folder

Drone flying
-

Choose an appropriate height to fly the drone
Make sure the images are overlapping along the x and y axis of the flightpath
Make sure that the drone shoots photos at appropriate angles
If the area you are flying above has very limited specific features, place markers in the field
to make step 3 in the data analysis easier.
Check if the light balance is correct, so the photo’s are not too bright or too dark
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