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Developing a cartographic
understanding and methodology for
producing precision maps with
varying level of detail to support
local, technology-oriented farmers,
scientists, and authorities in making
spatial decisions

N
SUSTAINABLE ul”%
DEVELOPMENT U’U



Outline

o Introduction

o Foundations and State of the Art

o Methodology

o Case Study: Apple Proliferation in South Tyrol
o Results

o Discussion

o Limitations and Paths of Future Research

o Conclusion

Fig.‘ 1 Leaf Reddening — unspecific symptom of AP
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Introduction

Research Scope

developing a reproducible, data-driven and non-invasive mapping strategy
entire data life cycle, from 'cradle to adolescence’
Multi-modal data acquisition (ground/airborne)
Multi- and hyperspectral data
Image classification -> Machine Learning

Spatial Data Infrastructure -> Open Science, FAIR data principles

Case Study: Apple Proliferation in South Tyrol
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Introduction

Research Objectives

Research Objectives

RO.1

RO.2

RO.3

RO.4

Develop a cartographic understanding and definition for a precision map.

Identify relevant spectral bands and VI that meaningfully discriminate between leaves infected
from AP vs. uninfected leaves (binary and multi-class discrimination).

Implement a robust and reproducible image classification procedure based on a machine
learning approach specifically for the identification of AP on varying levels of detail (at the leaf,
tree, and orchard level).

Establish a mapping technique to produce precision maps dedicated to AP on different levels of
detail.
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Foundations and State of the Art

(1/4) - Remote Sensing in Precision Agriculture
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Fig. 3 Proximal and remote sensing platforms

Since 1980s
GPS, GIS, Remote Sensing
Initially yield mapping

Vegetation Indices

Fig. 4 Sensing Platforms (A-C: small drones; D: Phenotyping Buggy)



Foundations and State of the Art

(2 /4) - Plant Disease Detection and Mapping based on Hyperspectral Data

Hyperspectral data cube
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Fig. 7 lllustration of a hyperspectral data cube

Broadband Multispectral | Narrowband Hyperspectral
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Fig. 9 RGB false composition of wheat leaves with symptoms of
powdery mildew & SUM classification of hyperspectral data




Foundations and State of the Art

(3/4) - Precision Mapping and Cartography

HD maps, precision maps, high-resolution maps, .. -> precision mapping ill defined

Vegetation index map = precision map?
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Fig. 17 VI classification represented as reqular grid

Fig. 10 UAV imagery and corresponding NDVI classification as Vegetation Index Map
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