Crop classification algorithms comparison in the CAP
controls framework
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LABORATORY OF AGRO-FORESTRY GEOMATICS

Area of interest

Data pre-processing

Macro-class identification Area of interest: 1539 km?between Asti, Period of interest: 2023 agronomic year
(1st classification level) Alessandria, Vercelli and Torino (15t November 2022 — 30t October 2023)
* summer crops provinces of Piemonte region
* winter crops
* double cycle crops 1. Sentinel-2 L2A images - bottom of the
* meadows . PN atmosphere (BOA)
b 2. Cloud masking
Increasing complexity classifiers ﬁ : 3. NDVI time series generation
comparison: °—15°:j‘fk""i__ Y 4. Interpolation and regularisation (5 days)
1. Rules based (RB) N 5. NDVI multi-temporal stacking - 73
2. Minimum distance (MD) images/year
3. Random Forest (RF)
4. Multilayer perceptron (MLP)
Training/Validation set Processing
Training/Validation ground checked dataset RBE (Rwv.4.4.2): thresholding by NDVI time series derived

phenological metrics (peak date, start/end/duration of
phenological season, MAE)

provided by local paying agency (ARPEA)

*

o oo ﬁ ® Summer crops A s * r
O L e+ A | Bl 4 emes A _ d p €d. MD (SAGA GIS v. 9.6.2): tool Supervised Classification
) W e ) “ ¥, (Table Fields) - method Minimum Distance
. . . Training set: RF (Sk-Learn): 50 trees, max depth 10, min sample leaf 3,
3 o LS A £ ﬁ% 70% - 727 fields max feature number per tree «sqrt», loss balanced
w
.  wp . | :‘u Validation set: MLP (PyTorch): 3 hidden layer, dropout 30%, optimizer
e 5‘ ) i T bl . 30% - 312 fields AdamW, activation function Sigmoid linear unit (SiLU), Loss
B * .,::3' - q Cross entropy balanced per number of examples/classes,
- >, _— %, Lr reduction after 3 periods without improvement, early
- stopping after 10 periods without improvement
Rules based Minimum distance

Rules based (RB) classification
Reference

Summer Double Winter Meadow TOTAL UA
Summer 197 1 198 99%
S Double 2 22 10 34 65%
8 Winter 5 15 1 21 71%
2 Meadow 6 6 45 57 79%

8 TOTAL 210 29 15 56 310

PA 94% 76% 100% 80% OA 90%
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Minimum distance (MD) classification
Reference
Summer Double Winter Meadow TOTAL UA
Summer 209 2 1 212 99%
S Double 1 21 1 23 91%
8 Winter 15 1 16 94%
9 Meadow 6 53 59 90%
G TOTAL 210 29 15 56 310
PA 100% 72% 100% 95% OA 96%

for some RB classes

Conditional kappa

Summer crops Double cycle Winter crops Meadows

from other
500 classifiers for most
Random forest (RF) classification 450 - — B Summer crops
Summer Double R‘\E:I‘:;‘:;‘:e Meadow TOTAL UA g 4.00 - ' Double cycle Classes
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REB: training data independent; to be refined to improve performance
MD, RF, MLP: training data dependent; similar performance
Despite its low complexity, MD showed comparable performance with most  Extend the study area to the entire Piedmont regional area
advanced algorithms RF and MLP  Test generalisation of classifiers

* Proceedto the second level of classification, focusing on the

This work proved that simple and easily applicable solutions such as RB and MD
double-cycle and the summer macro-classes

algorithms keep an important role in crop type classification



	Diapositiva 1: Crop classification algorithms comparison in the CAP controls framework

