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Accuracy, explainability and interpretability

Deep NN

e Transparency: a model is transparent if, by itself, it has the potential to be
understandable.
* Interpretability: is defined as the capacity to provide interpretations in terms that are

5‘ understandable to a human.
© e Explainability: is related with the notion of explanation as an interface between humans
3 and an Al system.
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Naive
Bayes Linear reg.
Angelov et al., Explainable artificial I n te rp reta b I I Ity

intelligence: an analytical review, 2021.
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Accuracy, explainability and interpretability

Deep NN
Random
SVM Forests
>
O CART
E Bayesian
3 K-NN Networks
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Naive
Bayes Linear reg.
Angelov et al., Explainable artificial I n te rp reta b i I ity

intelligence: an analytical review, 2021.
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Accuracy, explainability and interpretability

Input

Some process

Output

Stop Explaining Black Box Machine Learning Models for High Stakes Decisions and Use
[nterpretable Models Instead

Cynthia Rudin
Duke University

Sustainability is a high-stakes problem
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Pressure, state, response models

Pressure State Response
information
Indirect pressures Direct pressures State of the environment and Economic and
of natural resources environmental agents
Human activities
o transport p=| o air, water —— | * households
¢ industry < e land & soil . ¢ enterprises
L agriculture Resource use o wildlife deCI".lSionS
e others e natural resources actions e national
e human health e international
e living conditions
o efc.
T decisions / actions
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Human drivers

Ecosystem
condition

[ mean elevation ] [huldridge life zone) ( elevation range )
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Ecosystem integrity as a three tier DAG

% of
bareground

% of
grassland and
agriculture

% of
human

settlements o

Standar deviation and herb growth

of clean bole hight

% of tropical

/////:7

’(‘\\\
>\\‘§<\\\ N

Standard deviation

Hemeroby (EII)

of total hight

e

growth

Presence

of death trees —* /
- N ™~ ANY / / > 7 -
A &( Holdridge /
~. lifezone //
Mean < V \ A~ g L
total hight e _ <S¢ <\ >x /«/7/
S o4 >
~ DI\ % SO /4 >
< — N~
~ Mean — Range of ——
Amount of - — elevation (DEM90) ~ elevations (DEM90)
trees and shrubs g —— - AR\ S - TTT——
y D <3 —
Standard deviation = > J/
of standar diameter / Mean
net photosynthesis
Y \>
Standard deviation
of crown diameter Mean
net photosynthesis
in dry season
Mean

Mea
crown diameter standard diameter

% of arboreal

Presence of
insect damage
on trees

Mean
net photosynthesis
in rainy season

Standard deviation
of net photosynthesis

QUALITATIVE AMOUNT OF CHANGE FROM PRIMARY VEGETATION
TO "CURRENT" LAND USE AND VEGETATION
DESERIPTIDN: STATUS:
0 NO CHANGE OF VEGETATION OR PRIMARY STATE STASIS
1 NO CHANGE IN PRIMARY STATE CONDITION, THE CHANGE 15 1N VEGETATION TYPE BUT INSIDE THE SAME ECOVARIANT (e.g. FOREST, SHRUBLAN, GRASSLA| PSEUDOESTASIS
NO CHANGE IN PRIMARY STATE CONDITION, THE CHANGE 15 IN VEGETATION TYPE TO ANOTHER ECOVARIANT BUT WITH INCREASE IN THE HEIGHT OF
2 |THE DOMIMANT STRATUS e.g, from SHRUBLAND to WOODLAND) PSEUDOESTASIS
NO CHANGE IN PRIMARY STATE CONDITION, THE CHANGE 15 1IN VEGETATION TYPE TO ANOTHER ECOVARIANT BUT KEEPING THE HEIGHT OF THE
3 DOMINANT STRATUS (e.g. FROM OAK FOREST TO TROPICAL DECIDUOUS FOREST) PSEUDOESTASIS
NO CHANGE IN PRIMARY STATE CONDITION, THE CHAMNGE 15 1IN VEGETATION TYPE TO ANOTHER ECOVARIANT BUT DECREASING THE HEIGHT OF THE
4 |DOMINANT STRATUS (e.g. FROM SHRUBLAND TO GRASSLAND) DEGRADATION
5 CHANGE FROM PRIMARY FORESTS TO ARBOREAL SECOMDARY VEGETATION DEGRADATION
] CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO INDUCED FOREST OR TREE PLANTATION DEGRADATION
7 CHANGE FROM PRIMARY FORESTS, TROPICAL FORESTS, WOODLANDS OR SHRUBLANDS TO SHRUBBY SECONDARY VEGETATION DEGRADATION
8 CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO SAVANNA VEGETATION DEGRADATION
9 CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO HERBCEQUS SECONDARY VEGETATION
10  [CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO INDUCED PALM GROVE, OR INDUCED OR CULATIVATED PASTURE
11 CHANGE FROM MATURAL BODY OF WATER TO AQUACULTURAL USE D TION
12 |CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO RAINFED AGRICULTURE DEGRADATION
13 [CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO IRRIGATION AGRICULTURE DEGRADATION
14  [CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO HUMIDITY AGRICULTURE DEGRADATION
15  |[CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO BODY OF WATER D TION
16  |[CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO BARE SOIL DEGRADATION
17 |CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO HUMAN SETTLEMENTS OR IMPERILOUS SURFACES DEGRADATION
18 CHANGE FROM ANY KIND OF PRIMARY VEGETATION TO URBAN ZONE OR IMPERILOUS SURFACE DEGRADATION
-9999 |NO DATA ~
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Data integration for ecosystem assessment

\J

Species

occurrence
databases

Biodiversity
monitoring

Ecosystem Integrity

Earth
observation
veg. structure

Land cover, \

Forest
inventories
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The mexican experience
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The mexican experience

Change in condition

Between 2004 and 2018
[M Strong negative change
[_] Light negative change
|| Light positive change
[ Strong positive change

Q

Z

1 -9
Symbols &
.. Water body
D National boundaries
200 200 400 600 800 km
P —
115$0'0 1102’0’0 105;’0‘0 IOO‘I’O’O 95°I0’O 90°I0’O

N T Il L= llll O = == e Il 2 2= E — B WL » THE EUROPEAN SPACE AGENCY




Fauna and data centric machine learning
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Fauna and data centric machine learning

30°0'N

25°0'N

250 500 750 1,000 km

15°0’N

115°0’'0 110°0'0 105°00 100°0'0 95°0'0 90°0'0

Symbology , o - @ Lok B
Expected distribution Water body % o @ £ @B
[ ] absent GAMMA » il \Z
B oresent uac
N T il = N L = 111 D i = == = Il Z€ 2= E — N WL » THE EUROPEAN SPACE AGENCY




- == N 411 = Il O I = - e Bl ZE == = Em m ¥l » THE EUROPEAN SPACE AGENCY



14

- o Il== W 4

Il
|
|
i
|
I
r

SE e E — B L4 > THE EUROPEAN SPACE AGENCY




	Slide Number 1
	Accuracy, explainability and interpretability�
	Accuracy, explainability and interpretability�
	Accuracy, explainability and interpretability�
	Pressure, state, response models�
	Ecosystem integrity as a three tier DAG�
	Ecosystem integrity as a three tier DAG�
	Data integration for ecosystem assessment�
	The mexican experience �
	The mexican experience �
	Fauna and data centric machine learning�
	Fauna and data centric machine learning�
	Fauna and data centric machine learning�
	Slide Number 14

