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Konvoluutionaalinen neuroverkko

Layer Kernel / Output Shape Parameters
pool size or
Activation
Conv3D (3,3,1) ReLU (39,39,33,64) 640
Conv3D (3,3,3) ReLU (37, 37, 31, 64) 110656
MaxPooling3D (2,2,1) (18,18,31,64) O
Conv3D (3,3,3) ReLU (16, 16,29, 128) 221312
MaxPooling3D 2,2,3) (8, 8,9, 128) 0
Conv3D (3,3,3) ReLU (6, 6, 7, 256) 884992
MaxPooling3D (2,2,3) (3, 3, 2,256) 0
Flatten (4608) 0
Dense ReL.U (128) 589952
Dropout (0.25) (128) 0
Dense SoftMax 3) 387
Total params: 1,807,939
Trainable params: 1,807,939
Non-trainable params: 0

Table 1. Structure of our experimental CNN.
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Konvoluutionaalinen neuroverkko

 Optimointi: Stochastic gradient decent

« Kustannusfunktio: Categorical cross
entropy

/ Laskee ristiin entropiaa luokkien valilla
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TREE SPECIES
IDENTIFICATION USING
3D SPECTRAL DATAAND
3D CONVOLUTIONAL
NEURAL NETWORK
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Data

* Collected from
Vesijako, 2015

* VTT-Proto-2012-b
hyperspectral imager

* RGB -camera
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Training set

« 3D volume cube (41x41x34) pixels
/ One treetop model
/ 33 spectral channels
/ 4x4 meter

* Approx. 1000 trees/class

- After augmentation 16555
/ Simple rotation and flipping operations
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Spectral variance and mean between
different tree species
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Random treetops from test data
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Results

- Test set 831 samples
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Riskit

* Ylisovittuminen
* Mustalaatikko
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Accuracy and loss

Saliency maps

 ltis reasonable to
ask, is the
classification based
on real feature of
wanted object or
something secondary
such as ground type
In tree species
recognition.

Calculate gradient
over layers from
output to input

Higher values
contributes most to
classification results
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Saliency maps
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Land cover classification
from multispectral data
using convolutional
autoencoder networks
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Figure 7. U-Net architecture (Ronneberger, Fischer, and Brox 2015)
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