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Content

* Deep learning use case: Tree Species Classification with a Neural Network
* Concise background
» Tailor this to our use case

e Hands-on: inference

* Not a concise introduction to Deep Learning
(checkout neural networks: 3Blue1Brown, machine learning: Andrew NQg)
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https://www.youtube.com/watch?v=aircAruvnKk
https://www.youtube.com/watch?v=jGwO_UgTS7I

Learning Paradigm

Supervised Learning Our Use Case
“learning with teacher” tree species classification
Data Observations X%, X, tree photo
Labels Viseons Y, Yi  corresponding tree species

Aim mjd
predict label of observation classification
predict tree species
regression, classification given photo of the tree
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Deep Learning

Data

Aim

Supervised Learning

learning with teacher

Observations %1>---4,
Labels Visenes Y,

predict label of observation

regression, classification
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Our Use Case

tree species classification

X.
—1

Vi

tree photo
corresponding tree species

B ash

classification
predict tree species
given photo of the tree

Neural
Network



Deep Learning in a Nutshell

Error signal
Training Run & repeat: | | Supervised:
birch _ Is the output correct?
oine e
spruce B ash
ash —
oak
Dataset , Labels X, Adapt model .
thousands of ~ (corresponding) parameters
images tree species (Change weights)
Inference:
Testing How well does  Dataset _
our model of unseen _ Accuracy:
generalise? IMages correct classifications
all classifications
Yi
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Unboxing the Model

What do we know about our input data?

In general: the type of neural network depends on the input data type

fxg,..x) =~ g(h(x),...,h(x,)) h: RY - RX neural network

g:REx ... xR* 5 R symmetric function

~ g (e.g., max pooling)
n

(1,2,3) —| MLP

3D point clouds @34 —{ e || )
p C
1. unordered set of points, a list of (x, y, 2) a3 —{mee JJ —
2. invariance under rigid transformations symmetry function

Qi et al. (2017) PointNet: Deep Learning on Point Sets for 3D Classification and Segmentation
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Unboxing the Model

PointNet Architecture

w i s — e e Lo
£ . ) — I = . transform . - I - pool 105s  (512,256)
; ~Hune — B shared < [ X shared nx1024 —’[ ]
= — 5. ' k
.................. ... outputscores

W FNer | 64X64 _ |
AN Neansform | transform Look into the paper for more details.
matrix A - 3‘ matrix
1 multiply .ﬁ :. multiply |

T-Net as a learned
affine transformation matrix

Qi et al. (2017) PointNet: Deep Learning on Point Sets for 3D Classification and Segmentation
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Let’s switch to the code...

B black oak

3D point clouds PointNet classification

predicting tree species
Thanks to our Hiwi

Ali Doosthosseini
for generating this data!

Any questions up to this point?
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