Automated Detection and

Monitoring of Common Ragweed -
: 5 TR 4 . listlabs

(Ambrosia artemisiifolia) in Croatia

Using Space Technology @esa

GOAL

Develop and design a scientific basis for an application solution in terms of a ragweed risk map to replace traditional field
iInspections, enabling reliable detection and prediction of ragweed growth locations.
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PROGRESS OF WORK AND RESULTS

Machine Learning Testing Approach and
results

Preprocessing
Data Collection (Alignment & Masking)
(PlanetScope imagery) Index Calculation
kNDVI

Statistical analyses
(PCA, ANOVA F-test)
Feature Engineering

Ground truth data of the C|ty of Zagreb and Porec

Dataset Creation
(Original, PCA, ANOVA

Class Balancing Model Training (Random

(SMOTE, SMOTEENN |F°rESt' AGBoost)
- ! Evaluation Accuracy, FPR
ADASYN) ) PR,

Generalization

Sets)
Final feature selection

Testing on

Field data survey with hand-held spectral-radiometer :
and hyperspectral imagery processing results s S

and without geolocation

ANOVA Results for Zagreb

F-statistic

* AOI -> 4 images In total
(Porec area)

» Ragweed differs most from
other vegetation in the NIR
part of the spectrum
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Legenda

= | Different kKNDVI variants (Gaussian, Tanh, Simple) were
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| | suma

explored to enhance vegetation classification. The
E”MAP archived imagery Gaussian-kNDVI  provided ~ the most significant

- 36 points 10-15 m apart on the edge of the plot separation of Ambrosia, especially when paired with

» Ambrosia in gourd and lobod exhibits lower reflectance in the temporal analysis. Moisture Index (B11) showed weaker

infrared spectrum, which is important for identifying plant species seasonal impact | |
Class imbalance problem: Resampling strategies tested

— SpeCtral e = Mean values of the spectral library for selected objects S M OT E, S M OT E E N N / A DASY N

ambrozija.mn mix-ambrozija_mracnjak_slak.mn
E—

mix-ambrozija_tikva_loboda.mn

RED

Balanced Random =:—t Classificati Report (SMOTE):

=score support

e.99 45661
8.48 328

accuracy @.99 45981
macro avg .66 .78 e.7e 45981
welghted avg .99 ). 99 8.95 45581

Spectral Reflectance
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Reflectance

Balanced Random Forest Confusion Matrix (SMOTE)

False Positive Rate
(FPR) = 0.8%
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Spectral data of ambrosia in Spectral reflectance of all classes
combination with weeds
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ROC-AUC Score for Balanced Random Forest (SMOTE): ©.9556

Web GIS application
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Home page of web GIS applrcatlon Draw pongon to report ragweed growth NDVl as background visualization for
the detected area

® www.listlabs.net B info@listlabs.net Qe +(385) 12018 797
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—— 0 4 mm __IZ f == W] == i m— -

- g L + — T T o ﬁ > THE EUROPEAN SPACE AGENCY



	Slide 1

