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1 Motivation and Aims

- develop Al model for species identification

- semantic segentation for 2.6m ha of forest
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1 Motivation and aims

tree species estimates for
. target classes
Bavaria based on NFl 2012
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2 Large scale implications

EO data
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- acquire lots of training data

IABG - acquire robustness to heterogenity
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3 Large scale implications— regional differences
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3 Training data generation - imagery

discoloration / no foliation
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3 Training data generation — auxiliary data

forest inventory data & VHR UAV imagery nDOM height mask (>12m,1x1m)
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3 Training data generation - AOIs

AOI

Requirements:
- NFI/SFI plots

- UAV Imagery

-50m x 50m
squares around NFI
plot centers

- 809 total plots
(~202ha)
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3 Training data generation - workflow

visual

interpretation tree points segmentation feature labels

species point counts uncertainty [%] by species
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3 Training data generation - workflow

visual '
interpretation segmentation ' eature labels
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3 Training data generation - workflow

visual .
interpretatior> tree POl nts
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3 Training data generation — crown polygon and segment intersection

manual digitizing
_ visual tree points intersection > feature labels
interpretation I

segmentation :
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4 Al model — selection and architecture

® Choosing the right computer vison task:
Instance Segmentation
too much effort for training data acquisition

difficult to distinguish individual trees in each case
(label uncertainty)

Semantic Segmentation (our approach)

pixel based image classification (beech, oak, etc.) Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation
no objects

GRASS, CAT, DOG, DOG, CAT  DOG, DOG, CAT
u TREE, SKY I U r
No objects, just pixels Singlg)gject Multi%bjed
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4 Al model — selection and architecture

m Selection of the Deep Learning architecture

Architecture has to address the characteristics of the
training data set (images and labels)

CNN as Al model for image segmentation &
classification

utilize structural information

- U-Net based architecture

| Convolution (3,3)
J Pooling (2,2)

| Upsampling (2,2)
I Sigmoid

32 filter

64 filter
128 filter
256 filter
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4 Al model — modelling strategies

class
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spatial

distribution - .
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large scale
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effects
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effects
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® What’s up next?
sample splitting into training, test and validation
model training, tuning & validation

model transfer / domain adaption

B contact:

Steffen Gunster, LWF
steffen.guenster@|wf.bayern.de

Peter Schauer, IABG -
schauer@iabg.de

Image source: https://www.boredpanda.com/dog-food-comparison-
bagel-muffin-lookalike-teenybiscuit-karen-zack/

Thanks for listening!
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