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Crop Height from Drone Images? But how? ()
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The Photogrammetry Pipeline

+  To “stitch” the images into a field map, images are run
through the photogrammetry pipeline
+  Photogrammetry pipeline:
+  Position of the cameras in space are calculated by
matching overlapping images
+  Depth from each image is extracted and a dense point
cloud is created
+  From a point cloud, an Elevation map is generated
«  Orthomosaic is created by projecting pixel data from

the images onto the Elevation map
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Elevation map
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DETAILS ™

+  Elevation map is a 1-band raster map (GeoTIFF)
+  Each pixel value represents altitude above sea
level (ASL)

«  Accuracy of the Elevation data depends on s

ion: 1.31 cm/px
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What is DSM, DTM, CHM?

Dig'Hral Surface DigH-ai Terrain
Model (DSM) Model (DTM)

+  DSM (Digital Surface Model) - an elevation map
that includes terrain and everything on top of it
(trees, houses, cars, etc)

+  DTM (Digital Terrain Model) - an elevation map
that only includes terrain (ground level)

*  CHM (Canopy Height Model) is a diff between
DSM and CHM and represents height of the crops

on a perfectly flat surface

DSM (Digital surface Model)
"‘DTM (Digital Terrain Model)

CHM (Canopy Height ModeD nao

S°|Vi Image source - https://www.neonscience.org/resources/learning-hub/tutorials/chm-dsm-dtm



How to Measure Crop Height from DSM?

+  Each plotis buffered by 0.5 - 1 meters

+  Lowest point within the buffered area
represents ground level

+  Crop height is measure by subtracting
lowest point from the highest

+  Only works when ground level outside of

each plot is visible
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What if the ground level is not visible?

DETAILS
L]
n: Haut-Mauco
Field: 24FRSTG
rop: Corn
jate: 21 AUG 2024
Area: 8.29 ha
\ltitude: 40 m
1: DJI M3M
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n:0.97 cm/px
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CHM from Manual Reference Points
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Manual reference points are placed
throughout the field where ground level is
visible

DTM is created by interpolating the data
between the reference points

CHM is created by subtracting DTM from
DSM

< BACKTO SETTINGS Create CHM

Upload Digital Terrain Model
(0T™)

Create Canopy Height Model by providing reference
points for the ground level:

« Add points by
dragging them
« Pl

ing the map, move points by

ound at locations where
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CHM from Early Season Flight (DTM)

DSM - May 28
. DTM (bare soil) from the early season
flight can be used to create a more
accurate CHM
. CHM is created by subtracting accurate
DTM from DSM
. Requires highly accurate GPS data for both

early and late season flights (RTK or GCPs)

DSM - August 13 CHM - August 13




How accurate are drone-based height measurements?

It depends on:

Resolution of the imagery - the higher, the better
(40-50 m flight altitude recommended)

High front and side image overlap (80-85%

Fly beyond field boundaries to

recommended) . i sant -

RTK-enabled drone recommended for all flights

during the season

Frontiap =1 (SRS S0 B L ¢

Lidar data can be used for more detailed

R

elevation maps and (potentially) more accurate

measurements <75%
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A Practical Example from Agrolab
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Let’s validate Height
Measurements
Together!

Igor Tihonov
CEO & Founder

Tel: +46 70 440 8004

Email: igor@solvi.ag
Web: www.solvi.ag
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Get The Complete UAV Handbook
for Agricultural Research at
https://solvi.ag
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