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Forest species classification
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Dataset properties
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. T, Mt S Py S Individual stands Area (ha)
aspen 725 2298
birch 1644 4165
pine 2295 3620
spruce 1637 6315
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Wk ﬁ ! Test:
g Sl ¢ sampling adjustment: 8 test regions (about 450
ha each)

e markup adjustment: 30% of individual stands
are in test




Training strategies

pixel-wise
object-wise
patch-wise

Example of patch-wise approach
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CNN model

1, if the patch belongs to the i class
0, otherwise

Output

Class 1 probability

Class k probability



Training strategies

pixel-wise
object-wise
patch-wise

Example of patch-wise approach
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Training Strategies Example of pixel-wise approach
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e pixel-wise (baseline)
e oObject-wise
e patch-wise




Training Strategies Example of pixel-wise approach
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e pixel-wise (baseline)
e oObject-wise
e patch-wise

Drawbacks: the case of imbalanced and not evenly
distributed classes




Our sampling strategy

Markup

use percentage of the
species during loss
computation

consider pixels just within
one polygon during loss

computation Image Y
CNN model
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N1 Y1 (vik * log vik) * weights (i)
N

form the training batch
based on individual stands
instead of a random patch
selection

Loss = —



Markup adjustment strategy

The goal:

e to eliminate pixels
of minor classes
within mixed
individual stands

e train a new model
using purer data

Use two different loss
functions for each stage

Stage 1




Results. Training strategy adjustment

e More accurate predictions
e Address imbalanced classes problem

Comparison of two approaches (F1-metric)
aspen / birch pine / spruce conifer / deciduous
Base approach 0.48/0.88 0.91/0.88 0.81/0.85

Modified approach 0.63/0.91 0.94/0.87 0.85/0.87



Results. Markup adjustment

Example of models deciduous prediction intersected with initial
deciduous dominant areas (species percentages for red polygons
are provided)

60% birch
10% aspen
30% spruce

40% birch
30% aspen
30% spruce

Species classification (F1-metric)

aspen / birch pine / spruce

Source markup 0.77/0.9 0.94/0.88

Updated markup 0.79/0.9 0.95/0.9




Conclusion

e we developed a software toolchain for species classification
using convolutional neural networks combining pixel- and
object-wise approaches during the training procedure, and compared it with a
typically used approach for semantic segmentation;

e we provided a strategy for weak markup improvements and examine forest
type classification both as a problem of (a) dominant class estimation for
mixed individual stands and (b) more precise classification.



Thank you for attention!



