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Artificial Intelligence / Machine Learning For Official Statistics

Grant Agreement Number: 101146355 (AIML40S)
WP7 kick-off, May 15, 2024

* Strengthen the use of Al within National Statistical Institutes’ Spatial Data
Infrastructures, collaborating at EU/international level.

* Ensure Earth-Observation-based Al solutions are comparable, robust, and
reusable across countries and timeframes.

* Develop common methodological and implementation guidelines for Al/ML in
official statistics.
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DATA STOCKTAKE (2025) AND HOW EACH DATASET WAS UTILISED WITHIN OUR WORKFLOW

LAND PARCEL
INFORMATION SYSTEM

|

BASELINE
GEOSPATIAL DATA

agricultural land dataset
serves as ground truth
once it is validated through
the claim verification
process

LPIS o

@ % + Ancillary
DATA
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USED TO COLLECT USED TO SEGMENT AND USED TO SUPPLEMENT
DATA SAMPLING TRAIN THE THE ANALYSIS
CLASSIFICATION ALGORITHM  Exploratory methodology

Segmentation: OTB Mean-Shift
Imagery Data: March




2. WORK IN PROGRESS:

IDENTIFICATION OF WINTER & SPRING CROPS
STUDY AREA: PT11D: OESTE E VALE DO TEJO

Strategically selected
for its natural
watercourse, and
diverse &

representative crops.

Area = 9,200 km?

INSTITUTO NACIONAL DE ESTATISTICA
STATISTICS PORTUGAL



3. LAND PARCEL INFORMATION SYSTEM DATA (1/2)
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3. LAND PARCEL INFORMATION SYSTEM DATA (2/2)

TEMPORARY.CROPS

CLASSES

AREA (ha)
| SIFRINE 39,101 |49 %
— Crops
7 WINTER
271 0
Crops > 7
Other Temp. 35.191 | 44 %
Crops

44,372 ha




4. ALGORITHM TRAINING: METHODOLOGY

S= NN = COLLECTING

SAMPLES

150 150
WINTER CROPS SPRING CROPS

COREGISTRATION TRAINING the
—> SEGMENTATION AL GORITHM
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. ALGORITHM
CLASSIFICATION

AREA (ha)

B WINTER Crops | 35,692 39 %
" SPRING Crops | 55,798 | 61 %
Total| 91,490

INSTITUTO NACIONAL DE ESTATISTICA
STATISTICS PORTUGAL




5. RESULTS ANALYSIS: ALGORITHM OVERVIEW (1/2)

79,563 ha LPIS DATA for TEMPORARY CROPS

| 10

58,557 ha Overlap f Temporary crops

91,490 ha ALGORITHM Classification

LAND USE AREA (ha) CLASS
DISTRIBUTION
58,557 64%
X Winter & Spring crops| 41,083 45%
NON OVERLAP Area 32,933 36%
<// | St meeroas: 10 | N

64% of MODEL CLASSIFICATION overlaps with LPIS Data



5. RESULTS ANALYSIS: ALGORITHM OVERVIEW (2/2)
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5. RESULTS ANALYSIS: LPIS vs ALGORITHM ON OVERLAPPING AREA 12
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LPIS vs ALGORITHM ON OVERLAPPING AREA

%WHICH TEMPORARY CROPS WERE SUCCESSFULLY FOUND BY THE ALGORITHM?

100

5. RESULTS ANALYSIS

(2/5)
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5. RESULTS ANALYSIS: LPIS vs ALGORITHM ON OVERLAPPING AREA

WHERE DOES THE ALGORITHM MATCH CORRECTLY WINTER (W) AND SPRING (S) CROPS? (3/9)

B MATCH (W+S) LPIS

I NO MATCH (W+S)

WINTER | SPRING

WINTER

SPRING

Algorithm
Classification

OVERALL ACCURACY

89%

Considering only the
overlapping area of WINTER
and SPRING Crops




5

5. RESULTS ANALYSIS: LPIS vs ALGORITHM ON OVERLAPPING AREA
WHERE DOES THE ALGORITHM FAIL? (4/5)

— SEGMENTATION ERROR RESULTING
IN MISCLASSIFICATION

MISCLASSIFICATION
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5. RESULTS ANALYSIS: LPIS vs ALGORITHM ON OVERLAPPING AREA

(5/5)
MODEL’S ABILITY TO DISTINGUISH BETWEEN WINTER AND SPRING CROPS

100%
80%
60%
40%
B WINTER crops WELL classified
20% " SPRING crops WELL classified
0% B Cropsin the wrong category

Wheat
Oats
Barley
Alfalfa
Triticale
Peas
Broad Beans
Other Winter crops
Maize
Rice
Tomato
Sunflower
Watermelon
Melon
Honeydew melon
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HIGH PERFORMANCE: Achieved 89% overall accuracy in distinguishing WINTER vs. crops.
The algorithm was particularly effective reaching a success.

SPECIFIC CROP CHALLENGES: EX.: OATS Detection coverage was lower (< 50%), but once

detected, the algorithm correctly assigned it as a WINTER crop in 85% of the area.

Reasons for ‘NO MATCH’:

Phenological Misalighment: Spectral signatures at harvest or senescence stages can
be mistaken.

Cultivation vs. Classification Dates: Short-cycle winter crops may be confused with
early spring growth depending on imagery dates.

Segmentation Issues: Technical errors in parcel segmentation also contributed to
misclassification. ’
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