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Detect and map parcels on which sunflower is grown, using satellite remote sensing data and machine learning.
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According to the United Nations’ report from 2019, world population will increase from the current 7.7 billion to
9.7 billion by 2050. Hence, global demand for food will continue to increase and threaten food security. A way to
ensure and increase sunflower production, likewise for other crops, is to either develop new, high vyielding
cultivars or bring more area under cultivation. Given that there is a lack of statistical databases and information,
at both local and national scales, regularly updated agricultural maps with the identified crop parcels could be of
the greatest importance for the national statistics.



Experiment covered territory of Vojvodina province in Serbia (ca. 21.000 km?) and three growing seasons (2017, 2018 and
2019). Total of with minimum cloud coverage were analyzed and they covered period from
beginning of April to end of August in each season. Ground truth data was collected during field surveys and covered
24000 ha, 17000 ha and 8500 ha, respectively for 2017, 2018 and 2019. Labels collected from field surveys together with
satellite images served as an input dataset for training a Random Forest machine learning algorithm. Algorithm was
created in Python programming language, with 100 decision trees, and 10-fold cross validation was used to evaluate the
performance of models.
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The overall performance of the model was 88%, 85% and 86% for 2017, 2018 and 2019, respectively, meaning that the
model can detect and map sunflower parcels with high certainty. Leading regions in sunflower production are regions of
Banat and north Backa, as can be seen on the right image of Vojvodina province for 2019 season. Sentinel-2 proved to

have a great potential for sunflower mapping and this methodology could be suggested as promising tool for further
crop identification.



q‘ . INSTITUTE

Se
@@ e - ﬁh@ - 2022 . 5> Biosense
soster sessfonl

HIGH RESOLUTlON SENTINEL-Z IMAGES

Predrag Lugonja, Milo$ pandzi¢, Sanja Brdar,
Viadan Mini¢, Natasa Ljubigi¢ & Viadimir Crnojevi¢
University of Novi Sad. BioSense Institute, O Zorana pindica 1,21 000 Novi Sad, Serbia

L
STITUTE Detect and map parcels on which sunflower is grown, using satellite remote
| l E ; e sensingdatad and machine |earning.

According o the United Natlons’ report from 2019, world popu\ahon will
ncrease from the current 7.7 billion to 9.7 pillion by 2050. Hence, globa\
demar\d for food will continue to increase and threaten food security. Away to f
snsure and increase sunflower produc(mn, likewise for other crops, is 1@ either g
Jevelop new, high yielding cultivars of bring more area under cultivation. Given
that there is 2 Jack of statistical databases and information, at both local and |g
national scales, regularly updated agncu\(ural maps with the identified croP -

Getint
ouch wi
explore Biog Wlth Corresponding aUtho oarce\scouldbeofthegreatesnmpor\anceforthenanonalsta(ns!ics.
el ense Institute’s web pa end
gonjap@biosense.rs -

acknowl .
Of E d . wie d ge f| nanc H speriment covered territory of Vojvodina provinee in serbia (ca. 21,000 k) and three growing | The overall performance of the model was 88%, 85% and &
u Ca t I O n S H I a S u 2asons (2017, 2018 and 2019). Total of 42 sentinel-2 images with minimum cloud coverage 2017, 2018 and 2019, respectively, meanmgthat the model c@
) C I e n Ce p p O rt Of t h . . (ere analyzed and they covered period from beginning of April to end of Augustin each season. | detect and map sunflower parcels with high certainty: Leadir
R . a n d Te h . e IVI I n I St round truth data was collected during field surveys and covered 24000 ha, 17000 ha and 8500 regions In sunflower production are regions of Banat and nort
e p u b I I C C n O I O ry a, respectively for 2017, 2018 and 2019. Labels collected from field surveys together with | Bagka, as can be seen on the right image of Vojvodina provinc
O Se r. b . gl Ca I Dev I atellite images served as an input dataset for training 2 Random Forest machine learning for 2019 season. sentinel-2 proved to have a great potenlial fc
I a G ra nt N e O p m e nt \gorithm- Algorithm was created in Python programming language, With 100 decision trees: sunflower mapping and this methodologY could be suggested ¢
O . 4 5 1 O 3 6 8/ 2 of t h e nd 10-fold cross validation was used to evaluatethe per'ormance of models- prom\s\ngwol for further crop identification-
8).

Get in touch with corresponding author and The authors acknowledge financial support of the Ministn
explore BioSense Institute’s web page: of Educa(ion,Science andTechnologica\ Deve\opmentof the
Republic of Serbia (Grant No. 451-03—68/2020»1A/ 200358)

\ugon]ap@b'\osense Is



