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NMBU’s hallmark N—

The interplay betweemléxpert domain knowledge

and cutting-edge data analysis




Robotics and automation

pal.johan.from@nmbu.no




Spectral imaging from the skies

- Characterisation and mapping of vegetation
- Fault detection in solar cells

- City micro climate

- Quality control and maintenance planning

ingunn.burud@nmbu.no




Classification

Calibration

Biological
interpretation

achim.kohler@nmbu.no volha.shapaval@nmbu.no boris.zimmerman@nmbu.no valeria.tafintseva@nmbu.no




Medical imaging of animals and humans

- Detection and delineation of tumors
- Optimised therapy strategy
- Probability of relapse

Source: Norsvin

cecilia.futsaether@nmbu.no  ulf.indahl@nmbu.no  oliver.tomic@nmbu.no
kristin.tondel@nmbu.no  kristian.liland@nmbu.no
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Computational neuroscience
- Understand the brain through models and simulations
- Develop leading simulation and modeling tools and methods
- Provide foundation for bio-inspired Al
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Multiscale heart modelling N —

hep ey e b lem e
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Parameters (e.g. conductivity) .. noo o par & & Cardiac myocyte Electrophysiology,

contraction
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models of cellular
regulation and

Mouse heart

lon transporters

remodelling
——
Gene/protein expression
(up-regulation)
Genome [
AGGACCCGGECECGEEACACAGACCACCGCCACTATGGGGAAGGGGGTT
GGACCCGATAAATATGAGCCCGCAGCCGTETCAGAGCATGGCGACAAAA
AGAAGGCCAAGAAGGAGAGGGATATGGATGAGCTGAAGAAGGAAGTTT b
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Simulations Molecular dynamics (MD) Simulations of cellular electrophysiology and contraction, Electromechanic modeling of a heart beat
. metabolic modeling, modelling of cellular regulation )
|
Statistical modelling{ metamodelling
. f 1
Experiments  Omics measurements Biophysical measurements Magnetic Resonance Imaging (MRI)
Space (m) 10° 10% 10
Time(s) 10%-10° 102 100

kristin.tondel@nmbu.no
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Deep geomatics

- Land cover segmentation
- Convolutional neural networks

on LIDAR and RGB data

- CNNs on 3D point clouds

- Sheep trajectory tracking
- Individual space-time analysis
with massive data fusion

Labels

havard.tveite@nmbu.no  ulf.indahl@nmbu.no
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The digital cow

- Automatic milking systems (robots)

- Data from multiple sensor systems

- High-dimensional and longitudinal data
- New mathematical approaches
- Improve health surveillance, feeding and breeding
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Method development

- Orders of magnitude faster model selection for ulf.indahl@nmbu.no
- Tikhonov/Ridge- and Partial Least Squares Regression kristian.liland@nmbu.no
- Spatial post-processing of deep learning predictions havard.tveite@nmbu.no

- Improving accuracy through neighbourhood assignment

- Microcontroller deep learning

- Sound and image analysis miniaturized

oliver.tomic@nmbu.no

- GPS-free navigation and collision avoidance

l.johan.from@nmbu.
- Robot/drone movement in no/low signal areas pal.JohalLIrom=nmbu.no

- Large scale brain simulation technology hans.ekkehard.plesser@nmbu.no



Data science education

2017:

- Master program in data science
- First class graduating this spring

2018:

- Five-year master program in data science (siv.ing)

- 1/3 specialization in applied field

oliver.tomic@nmbu.no  ulf.indahl@nmbu.no  kristian.liland@nmbu.no

hans.ekkehard.plesser@nmbu.no kristin.tondel@nmbu.no ingunn.burud@nmbu.no
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