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Avdeling Mobilitet: Vi forsker pa mobilitet for mennesker og
gods i transportsystemene til nytte for samfunnet
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Kan bruk av sensorer, data og maskinlaering
hjelpe oss a beskytte bade mennesker og dyr
— og gjdre transporten tryggere for alle?
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Hvordan kan vi kombinere potensialet til stordata og tilgjengelige
teknologier, med styrken til maskinlzering, for a unnga
viltkollisjoner for et sikrere og mer naturvennlig transportsystem?

SINTEF

Dette skal undersgkes gjennom utforsking og testing
innen:

» Datatilgang for konseptutvikling og evalueringsmetodikk

» Predikering av kollisjoner

» Utforske viltdeteksjon- og varslingssystemer ved bruk av sensordata fra
bakke og drone, og vurdere integrasjonspotensialet

» Aksept og effekt av dellgsninger i VR-lab og pa veg



WILDETECT og FNs baerekraftsmal

@konomisk baerekraft fordi vi jobber i samarbeid om nye
l@sninger og med norsk naeringsliv

Grgnn baerekraft gjennom hensynet til natur og leveomrader til
dyrene

Sosial baerekraft gjennom a ivareta trafikksikkerhet



el Arbeidspakker og sentrale samarbeidsaktiviteter

Apl: Kunnskapsinnhenting og inkludering av interessenter for samskaping av
deteksjons- og varslingssystem

Ap2: Prediksjon av arsaker og Ap3: Utforske designomradet

risiko for kollisjon mellom dyr | for dronebasert viltdeteksjon,
og kjgretgy prediksjon og varsling

Ap4: Evaluering av varslingssystemer for
fereraksept og kjgreatferd i VR og reell
trafikk

3.4 Proof-of-concept
datafusjon for a forbedre og
validere statistiske modeller

for bevegelse av vilt

4.5 Evaluering av
prediksjon/varslingssystem i
reell trafikk.

Teknologi for et bedre samfunn
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AP1 Kunnskapsinnhenting og inkludering av
interessenter for samskaping av deteksjons- og
varslingssystem




SINTEF Om AP1

Involvere stakeholdere og kunnskap i en felles innsats for a utnytte potensialet til
eksisterende data

Forskningsspgrsmal:

A. Hvilke viltdeteksjons- og varslingsdata er tilgjengelige og hvordan kan de deles og
brukes i et konseptuelt system for deteksjon og varsling pa vei? (og bane)

B. Og hvordan kan dette brukes til a utvikle et evalueringsoppsett for
varslingssystemer?

Teknologi for et bedre samfunn
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AP2: Prediksjon av arsaker og risiko for kollisjon
mellom dyr og kjgretgy




Status AP2

. Activity 2.1-2.2 /i
» Assembled and structured data (-
- Collision data (2009-2024) WVC 2019-2023 \r3
 Road variables (from NVDB) @ Hijort /. it
« Climate variables (snow depth, temperatures) b
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» Still work pertaining to spatial scales \ <5

« Effects vary regionally and locally
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Status AP2

- Activity 2.1-2.2

» Started with hotspot analysis
(example from previous work)

» Kernel density estimates based on collision data

» Next step: add relevant variables to hotspot
analysis

» Integration of functional habitat and corridor maps moose
(available through project GreenPlan; Panzacchi et al. 2022)

A

Norsk institutt for naturforskning
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MD Abdul Momin

\ Western Norway
University of
Applied Sciences

-PhD researcher in HVL Robotics lab
-PhD project title:

Image-based deep learning for wild animal
detection and alert system using ground and
UAV images

-Project Supervisors:
Associate Professor Martin Fodstad Stalen
Professor Reza Arghandeh
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Technology and Wildlife detection

Technological advancements in artificial
intelligence and sensors have led
researchers to integrate technology and
animal research for the betterment of the
environment.

Animal monitoring applications using
artificial intelligence can be used for the
economic and production of livestock as
well as wildlife animal recognition
(Cabezas et al., 2022).

Animal detection and monitoring systems
work as sensor networks consisting of
multiple sensors, data collection systems
with wireless modules, processing
algorithms, and warning devices.

Machine learning and data fusion
techniques improve object detection and
classification for animal recognition (Jin et
al., 2022).

%

Western Norway
University of
Applied Sciences



Object detection
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Deep learning uses Convolutional Neural

Networks (CNNs) to:

* Extract features from images (edges, shapes,
textures).

* Classify objects within an image.

* Predict bounding boxes around detected
objects. .

Western Norway
University of
Applied Sciences
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Difference between
YOLOvV11 and SAM2

SAM2

Image Segmentation

YOLOVT

Object Detection







Deer detection using ground-
based sensor

5.

More suitable for Western The cameras can be put
Norway since there are near the fence gap around
more deer in this region the road to monitor deer

%

Western Norway
University of
Applied Sciences




Deer image
sample
dataset
from
Svangy

@ 02/26/2024 07:56|5M CAMERA?2

\ Western Norway
University of
Applied Sciences



Svangy deer Images Train Valid Test Total
dataset RGB 1141 157 134 1432

Night 1405 162 184 1751

Total 2546 319 318 3183

The dataset consists of a single class of deer,
and the images were captured using 60 cameras
on Svangy Island (61.49061°, 5.1451796°) in
Norway.

There are 3183 images, where the number of
RGB images is 1432 and the number of night
vision images is 1751.

The dataset was split into three parts, with ratios
of 80, 10, and 10 percent for training, validation,
and testing, respectively.
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Western Norway
University of
Applied Sciences
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Datasets

» Drone POV

> 100 meter

altitude

Average pine
. Iree height

45m

Awverage moose

" height 1.7m

* Moose Dataset

» Collected at the University of Inland Norway (INN)
using DJI Matrice 300 RTK + Zenmuse H20T camera.

» Images were captured from 100m altitude.

Dataset
type

RGB

Thermal

Length of
video

(minutes)

4:29:15

4.27:97

Number of
images (5
frames per
second)

1346

1340

Number of
images (10
fps)

2692

2680

Number of
images
(frame 15)

4038

4020



Collected Moose image samples from INN




Moose detection
using UAV based
RGB/Thermal sensor

* More suitable for the area
near the Swedish border of
Norway and Innland

* We have plan to cover
larger area to detect
Moose

* Thisimage is from one of
the Report of “Hagskolen i
Innlandets” on Moose
detection

Adult female moose

B

Moose calf

L

Fig. 5: Example of a thermal image taken by the DJI Matrice 300 RTK Combo drone equipped with a
dual camera that recorded both thermal infrared TIR and color RGB (DJI ZenMuse H20T). The small
image shows an image taken with the zoom camera (500 mm) from a different moose cow and calf.
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Goals

* To create dataset for moose and deer using thermal and RGB
sensors based on UAV and ground images

* To enhance a deep learning algorithm for detecting deer and
moose using ground and UAV cameras

* To create an alert system after wild animal detection
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sl FoOrskningsstrategi i VR-lab

Problemstilling

Usikkerhet
» Identifisere problem
» Utfordringer, behov

Human
factors

* Lgse problem
* Finne gode lgsninger, optimalisere

Technology

* Teste system T
* Verifisere
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sl [Mennesket i sentrum

* Prever a forsta hvorfor mennesket gjgr de valg de gjgr, og hva som pavirker dette.
— Tolkning av eye-tracking (gyesporing) data

* Human-Environment Interaction (HEI) model
— Eksempel — gruppedynamikk i kritisk situasjon (tunnelbrann).

Eyetracker.
Bilde: https://www.tobii.com/products/eye-trackers/

¢ Mind, Brain, and Educat|on (MBE) teorl wearables/tobii-pro-glasses-3#how-they-work
— Neuroscience in the context of education.



KITPREPROSESSEN

*handlingsorientert, kognitiv og

reaktiv-prediktiv

-down “ . . "
i avoid surprises and last longer

Top bottom-up

: ffecﬁ_ve states

Forfatter: Dagfinn Moe Beslutte
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Fra SINTEFs kjgresimulator til VR

SINTEF kjgresimulator

- Oppleering

- Test av infrastruktur/
veinormaler/osv.

- Trafikksikkerhet

- Medisinsk testing

Utfaset i 2018

- Overgang til VR

- Apnet for flere
anvendelsesomrader




SF VR 1 WILDETECT

* Driving simulator trial
— Digital twin of Oppdal test site

— Better detection and notification of possible
game hazard situations

— In-vehicle HM|

= New road sign designs/impact
* Note: low PPl —only “toward” good enough.

— Use of eye-tracking in VR as data source
for evaluation

= Mental fatigue — next step and SOTA
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WILDETECT study - Preliminary data (1)

Eksisterende skilting vs in-vehicle warning
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WILDETECT study - Preliminary data (2)

Eksisterende skilting vs ny skilting
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WILDETECT study - Preliminary data (3)

In vehicle vs ny skilting

Stor
elgfare
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Test av trafikanters adferd
ved nedsatt fartsgrense

Sideprosjekt til WILDETECT, finansiert av
Statens vegvesen




Variabel fartsgrense langs en 2,5 km lang
O teststrekning pa E6 nord for Oppdal.
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Skilting hver 500 meter

SINTEF
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sl Variabel

fartsgrense skilt
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Changedate | Chamgedby | Approval date Description of change: Revision

1497 mm
1385 mm
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S
800 mm
1103 mm
-

14 1 14010100100 0.1 Mechanically variable sign DUMMY 1000x857

13 10 101616824 01 Nyloc hex nut M6, IS0 7040 A4

12 20 101616823 11 Washer M8 (36,4/18), IS0 7093 A4

11 8 | 22330030015 | 010-10006 0 Signal fixing NM150 w/60mm rail

10 1 10003232 0 Animal alert || - SATEMA solar MVS cabinet

9 1 16000000030 | 10000180-01 | 2 ‘ellow Lamp, blink, sett 2pcs SR1

8 4 299100005 0.1 Hexagon Flange Nut with Gleitmo, 1ISO 4161 M12 A4-80

7 10 101612036 0.1 Hex bolt M06x20 (IS0 4017 A4-80)

6 4 0.1 Hex bolt M12x35 (IS0 4017 A4-80)

5 2 211254031 010-11007 0 Sliding bracket 5x30x110mm (2x@13), ALU o £

4 2 101616986 H100234 | 01 Max Power 100 wait = £

3 2| 21190022616 | 10000237 | 0.1 Aluminium bracket for @90mm mast 8 vy

2 1 21490520050 | 10000892 0 Solar panel mounting o7} @

1 1 2232203 wex | 10001282 | 04 Animal alert - Mast NM130 (L=Project spec.) & NM83
POS | QTY. | ArticleNo | Drawing No. | Rev Deseription

Drawn dats Dirawn by Approval date | Approved by General Tolerance: Froecton 1&?9; See

11.10.21 CAB 25102021 CAB NSHS0 2768-1-m = o 115 /

el Surface reaiment Weight |Frod. Growpe | Farma] ‘EUROSK’LT
A3
Tt Status Dranig h. Reision E :
Animal alert Il - Solar, MVS, Assembly APPROVED| 10003222 0 —
‘Bskaitional sesongion Article no. Projecino. Document Type | 800 mm
Solar panel and ITS, MVS 92000010440 Assembly
1103 mm



Halvor Hoel

leder, fallwltgruppa Oppdal \

J- Ve kL

- Deter sa enkelt som en app pa telefonen
V| setter av og pa nar det er stor elgfare




. :
sl Status pa teststrekningen

* Ble startet opp 23. oktober 2025

* Skiltene styres via app kontrollert av Fallviltnemda i Oppdal
* Data og skiltenes posisjon logges kontinuerlig

* Data om fartsnivaet pa strekningen logges pa tre punkter

* Analyse av data skal gjgres

» Skal staialle fall frem til 2027

* Dersom den blir en suksess, sa vil Statens vegvesen vurdere denne Igsningen ellers i
Norge

Teknologi for et bedre samfunn
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terje.moen@sintef.no
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