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Figure 2: Wetland mapping on Lake Balaton - The test patches of the wetland database are shown in yellow, followed by the MR F-based

multitemporal segmentation [2] and the test site in Google Maps.

of GPS points and polygon data
together with field photographs. Beside
the location and extent, local water
regime, habitat quality (biodiversity)
and observation of flora and fauna is
also included in the dataset. The data-
base includes the surrounds of the three
largest Hungarian lakes: Lake Balaton,
Lake Tisza and Lake Neusiedl
(Hungarian side). The database contains
150 test patches, out of which 113 are
wetlands, providing a good representa-
tion of the variety of Hungarian wet-
lands. Besides wetlands, there are 23
grasslands (also an important habitat
type) and 14 croplands.

The main focus of the project is to use
this database to investigate temporal,
spectral and spatial characteristics of
wetlands using Sentinel multispectral
satellite imagery, and from this to
develop an automatic detection process,
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which can provide further information
about natural habitats. The detection
process applies a fusion based Markov
Random Field (MRF) technique [1] on
multitemporal and multispectral image
series. In our fusion MRF model an
unsupervised method tracks temporal
changes of wetland areas by comparing
the class labelling of different time
layers [2]. A classification map based on
existing airborne laser scanning data [3]
has been used for wetland classification
improving the discrimination of land-
cover classes with similar spectral char-
acteristics. The proposed method can be
extended by machine learning and fea-
ture based classification for more accu-
rate monitoring of wetlands.

Links:

[L1] http://mplab.sztaki.hu
[L2] https://kwz.me/hbv
[L3] https://kwz.me/hbw

References:

[1] T. Sziranyi and M. Shadaydeh:
“Segmentation Of Remote Sensing
Images Using Similarity Measure
Based Fusion-MRF Model”, IEEE
Geosci. Remote Sens. Lett., vol.
11, no. 9, pp. 1544-1548, 2014

[2] M. Shadaydeh, et al.: “Wetland
Mapping by Fusion of Airborne
Laser Scanning and Multitemporal
Multispectral Satellite Imagery”,
Int. J. Remote Sens., vol. 38, no.
23, pp. 7422-7440, 2017

[3] A. Zlinszky, et al.: “Categorizing
wetland vegetation by airborne laser
scanning on Lake Balaton and Kis-
Balaton, Hungary”, Remote Sens.,
vol. 4, no. 6, pp. 1617-1650, 2012

Please contact:

Andrea Manno-Kovacs

MTA SZTAKI, MPLab
andrea.manno-kovacs@sztaki.mta.hu

the Allocation of Perennial Biomass Crops

by Florence Le Ber (Université de Strasbourg, ENGEES), Jean Lieber (Université de Lorraine, Inria)

and Marc Benoit (INRA)

A farmer’s decision to plant new perennial biomass crops is a complex process that involves

numerous parameters and can change the food / non-food balance. The paradigm of case-based
reasoning is able to deal with the kind of complex and sparse information that is available in this
situation, to model and forecast the allocation of these crops.

Perennial biomass crops are new renew-
able energy resources that could play an
important role in replacing fossil fuels.
The expansion of these crops seems
unavoidable, and will raise global issues
such as competition for space between
food and non-food crops. To forecast their
introduction in farming systems and their
spatial allocation is thus a main challenge.
Whilst several land-use change models

deal with biomass crop allocation, most
of them simulate large-scale allocation
processes, taking into account numerous
biophysical variables but only a few true-
to-life human variables. In contrast, we
aimed to model farmers’ allocation deci-
sions regarding new perennial biomass
crops as a complex agricultural manage-
ment system, coupling social, technical
and environmental variables.

As this objective raises knowledge
acquisition and knowledge integration
methodological issues, we proposed to
model biomass crop allocation relying
on case-based reasoning (CBR), a
problem-solving paradigm. CBR con-
sists of solving new problems by
reusing the solution of similar problems
that have already been solved [1]. A
case corresponds to a problem-solving
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episode usually represented by a
problem-solution pair. Cases are
recorded in a case base. A source case is
an element of the case base. The CBR
process consists of solving a new
problem, the target problem, using the
case base. A common way of doing this
is to select a source case similar to the
target problem (case retrieval) and to
modify the retrieved case so that it pro-
vides a solution that hypothetically
solves the target problem (case adapta-
tion). After these inference steps, some
learning steps are sometimes imple-
mented.

This approach was tested on a case
study located in Burgundy (East of
France), where a new perennial biomass
crop Miscanthus sp. has been estab-
lished since 2010.

In our model [2], a case is defined as a
specific experience of Miscanthus allo-
cation (or non-allocation) in a farm
field. The case base includes 82 farm
fields that have been described by
farmers in past interviews (2011-2012)
as having Miscanthus allocation poten-
tial. The problem-solution pair is a farm
field and its allocation potential for
Miscanthus. Each case is represented
with a vector of qualitative values,
divided into two parts: the problem part
is a set of attributes, giving the farm
field characteristics, as described by the
farmer; the solution part describes the
Miscanthus allocation potential of the
farm field (0-no allocation, 1-alloca-
tion, or 2-possible allocation). The
model also relies on a set of rules that
formalise the elements given by farmers
when explaining their decision to plant
(or not plant) Miscanthus in a field.

To define a similarity measure between
cases, we assumed that similar farm
management and biophysical con-
straints of farmland enable analogue
farmers’ decisions about crop alloca-
tion. The comparison of the source
cases and the target problem is thus
based on a comparison of their attribute
values in terms of cropping plan, farm
biophysical features and spatial farm-
land features.

In the adaptation step, we use the rules
of the farmer associated to the source
case to build the solution. Adaptation
knowledge allows the appropriate rule
to be chosen and applied, according to a
given adaptation context: the system

ERCIM NEWS 113 April 2018

Figure 1: A Miscanthus field in Burgundy.

promotes the rules with conclusion 0
(when the context is not favourable for
Miscanthus, e.g., because its price is
low compared with traditional crops) or
those with conclusion 1 or 2, if the eco-
nomic context is favourable for
Miscanthus.

Experiments showed the central role of
the user, who has to choose parameters
and adaptation contexts, and to examine
results step by step: retrieved cases,
available rules, proposed solutions.
Rules in particular can be analysed to
highlight the field characteristics that
are important with respect to the
farmer’s decision. Future work will
deepen the use of rules for adaptation
and explanation. This model could also
be tested on other innovative crops.
Finally, a formal model for the adapta-
tion of crop allocation has been devel-
oped that is based on the application of
belief revision in the qualitative algebra
RCCS setting (Dufour et al., 2012 ):
this model still needs to be applied and
validated on real farm data.

Farm surveys and knowledge modelling
were funded by FUTUROL project [L1]
and the French government.

Link:
[L1] https://www.projetfuturol.com
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