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Background

 Unmanned Aerial Vehicles (UAVs) enable large-scale non-invasive field
observations

* Manual annotation of plant positions very expensive

* For observation of temporal effects, plant position recognition is crucial

* Large potential for application of Computer Vision and Machine Leaning
methods (“Precision Agriculture”)

Our solution

 Semi-automatized detection of plant positions in large-
scale UAV imagery

* Plant recognition and alignment of recording dates

 Advanced efficiency by parallelized computation

* Plants are individualized through space and time

— “cataloging”)
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 Test datasets: sugar beet
and cauliflower fields

* Accurate plant recognition

* By alignment of multiple
recording dates, "direct"
and "indirect" detections
possible
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Applications

e Efficient in-field annotations with GPS enabled devices (smartphone,
tablet, ...)

* Disease severity classification

* Prediction of harvest time

=iyl 90 03 00 00 00 00 0.0 . 0.0

625 355 13 04 00 00 01 O.1 . 0.2

o 25.1 216 308 103 100 15 05 0.3 . 0.0

4

3.2 6.5 111 352 337 82 13 0.8 . 0.0

09 21 43 133 5089 208 6.1 1.6 . 0.0

5

6

0.1 06 0.7 2.8 154 515 262 2.8 . 0.0

disease severity truth
7

0.2 01 01 02 19 11.0 15,7 03 0.3

8

63 12 01 01 o©01 28 300 564 70 19

o 0.3 1.1 00 00 00 00 74 274 441 19.7

SE02_plants SE02 - Plants

00 00 OO0 00 04 02 0.2

10

1
1 2 3 4 5 6 7 8 9 10
disease severity prediction

7595

Limitations

 Not applicable on field images after canopy closure (high cover ratio)
- If early-stage images available, the late-stage images can be
incorporated for indirect detections
 Ranges of some parameters (blurring width, thresholds) need to be
predefined and fine-tuned on specific crop or use case

How the

RGB image OSAVI image

plant-soil segmentation

e Calculation of Vegetation

 Robust thresholding depending on

plant cover ratio

workflow works
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peak detection

 Adaptive peak thresholds
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alignment
e Peak-to-peak registration
grouping
 Clustering peaks of same plants
 Seeding line detection
filtering
e Off-line weed
* Double detections
cataloging
* Individualization of plants
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image extraction

Use time dependent plant positions
from catalog
Image time series of individual plants




