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This paper reports upon the design of an expert system at the
Canada Centre for Remote Sensing for updating maps of forested
areas using Landsat imagery. The system is decomposed into a
number of specialist experts organized in a hierarchical fashion
around a series of blackboards which are used for communications
between the different levels. At the lowest level in the hierarchy, is
an expert which acts as the interface to the low-level, procedural-
based, image processing algorithms. A short review of expert sys
tems, with special emphasis on the analysis of remotely sensed
imagery. is first given Various approdches ta treating uncertainty in
expert systems are then discussed, in particular, the appeoach bised
upon the theory of evidence. The forestry map updating problem is
described and the classical solution presented. Our hierarchically
organized expert system is then presented in the context of this
problem. Finally, an expert interface to the image processing al
gorithms is

I INTRODUCTION
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required 10 exploit a contextual observation that the objects ===

of interest are fields with rectangular shape. The reason for
this difficulty is that | inf ion tends to be
declarative in nature, whereas image processing algorithms
are procedural. In other words, contextual information just
teils us “what,” but not “how.” It is clear that there is a
missing element in the chain from contextual information
to image processing algorithm. Technigues, such as relaxa-
tion [26] and contextual classification [11), [31) have been
proposed, but they only incorporate a limited form of
context.

There has been much excitement with the potential of
knowledge-based expert systems. These programs encode,
for a restricted domain, expert knowledge in symbolic form
which can be manipulated to solve limited sets of problems
[12). Expert systems have been developed in such areas as
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Tree cover height
30 m, 2019, GEDI+Landsat



ntegrazione INFC nel Sistema Informativo
-orestale Nazionale

* Mappatura dei tipi forestali

* Mappatura dei disturbi

* Mappatura stima variabili inventariali
* Mappatura disturbi

* Allarme in tempo reale

* Accesso on line

* Open access

Integrazioni multisorgente con BIG DATA analytics



Applicazioni in Italia

1-spazializzazione variabili
forestali

2-mappatura dei disturbi



313D on Google Earth Engine




Esempio di applicazione sul dato INFC2005

National application
LOO R2=0.61 and RMSE = 52 m3ha-l



Yearly estimations of growing stock volume

2005
2006
2007
2008
2009
2010 Design based estimations
2011 REGIONS
2012
2013
Design based estimations 2014 ;:Sceesrstrz:]ig';&;
REGIONS 2015

Vangi et al., 2023
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Comparison results against INFC2015

RMSE% =17.8
Rsqr =0.92
Bias% = 1.1



Le mappe derivanti dalla
spazializzazione possono essere
utilizzate a supporto della gestione
e della pianificazione forestale

Il risultato della spazializzazione dei dati
inventariali permette di ottenere mappe
per alcune delle principali variabili
(provvigione, area basimetrica, numero
di alberi ad ettaro, grado di copertura,
biomassa, ecc.) per ogni pixel di bosco

Le stime per pixel possono essere
aggregate a livello di particellare
forestale in piani di gestione o nei piani
forestali d’indirizzo territoriale

Esempio di stima
della provvigione
da INFC2005 (pixel
di 23 m) sul
particellare della
foresta demaniale
di Vallombrosa (Fl)
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Conclusioni

* Integrazione INFC e Sistema
Informativo Forestale Nazionale ->
produzione di cartografie con
telerilevamento

e Passaggio a un programma
permanente INFC con attivita annuale

e Utilizzo nuove missioni: PLANET, IRIDE

* £’ necessario il completamento delle

informazioni di base: LiDAR e carta SUppoRto decisionale alla
forestale pianificazione Forestale
sostenibile

https://www.go-surf.it/



