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Facts and numbers about EDI
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EDI expertise

Custom HW Drone technologies

Radar technologies Wearable devices

Intelligent Transport

Remote sensing
systems

Connected and Space
automated driving technologies
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Remote sensing group of EDI

Development and software implementation of custom methods for image processing
* Finished projects
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Identification of tree species by processing multispectral and LiDAR data (2009-2011) Contracts with industry
Dviete - Discrimination between meadow habitats (finding diversity of plants) (2011-2012) EU LIFE+ project
InBiT - Biomedical image processing (2013- 2015)
GudPils — remote sensing image processing for smart cities (2014-2017)
DynlLand - Dynamic land use monitoring by fusion of satellite data (2016-2019)

European Space Agency (ESA) project
WoodStock - Satellite remote sensing- based forest stock estimation technology (2019-2022) ERDF
Dynland-2 - Object based context aware self-learning network for land cover classification (2021-2022) ESA
project
MireClass - Automated identification of mires and peatlands using multi-temporal satellite data (2019-2021)
ESA project
ForestRisk - Remote sensing based system for forest risk factor monitoring (2022-2023) ERDF
SentiMap - Sentinel for confidence in outdated maps (2022-2023 ) ESA project
EO BALP - EO Baltic Platform For Governmental Services (2023-2025 ) ESA project

o Ongoing projects
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Waterfront - Monitoring urban waterfront and recreation territories (2024-2025) ESA project
HYLIFORES - Comprehensive analysis of hemiboreal forest structure, species composition and ecosystem
services using VHR hyperspectral and LiDAR data (2025-2027) grant from Latvian Council of Science




Dynland - Dynamic land use monitoring by
fusion of satellite data (2016-2019)

Development of Dynland™ technology for semi-supervised classification of data
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European Space Agency

Dynland classification

Step 1
Non-parametric iterative clustering
of multidimensional data

Step 2
Automatic assignment of classes to
clusters based on reference data or
rules

Detailed classification of coniferous forest

White:

no coniferous forest

% Coniferous forest:

Spruces

kA Pines
Young coniferous trees

Sparsely growing coniferous
trees

< ! Sparsely growing pines with
young forest underneath

Publication: R.Dinuls, I.Mednieks “Nonparametric Classification of Satellite Images.” Proceedings of the
2018 International Conference on Mathematics and Statistics. ACM, New York, NY, USA, 2018, pp. 64-68.

DOI:10.1145/3274250.3274260.



https://doi.org/10.1145/3274250.3274260

WoodStock —

Satellite remote sensing- based
forest stock estimation technology
(2019-2022)

The project is focused on the development of
the prototype technology for estimation of
forest stock volume from high-resolution
satellite data, including methods for:

* identification of tree species
 automated delineation of microstands

* estimating stock volume

European Union

European Regional
Development Fund




WoodStock

Tree species classification from Sentinel-2 data
using deficient (sparse, outdated) inventory data
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WoodStock

Automated delineation of microstands in hemiboreal mixed forests
using GeoEye-1 data and a JSE
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European Space Agency

Automated identification of mires and peatlands using multi-
temporal satellite data (MireClass) 2019-2022

Goal: To develop MireGIS system for classification of mires and peatlands

Prime contractor: Institute of Electronics and Computer Science -
Subcontractor: SIA «<SWH SETS» (SETS)
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Results based on Sentinel-2 imagery from 3 different seasons + CHM + TreeCover

. Abandoned peat sites

1 ! Licensed peat sites

. Other (unclassified)

00 : Water

. Transition mires

: Degraded or low quality raised bogs

ctive raised bogs

1 ! Bog woodlands

0 : Forest

: Agriculture

. Adtificial objects

Q-Linlinked




MireGIS - Web application for land cover classification

" v = [m] X
¥ MireGIS x  +

& C & miregissetslv o 2 ¥ @G » 0O o H
t Lietotnes 36 B B @ & & vrs B kot @ Riga12°C B8 2 coviD19 [ Python+GIS+  § GudPils atskaite 2-.. @ NIDIS i eCFLA @& Arcmap 104 inWin.. @8 LucaC S EDISlack )X GBRvsEUR ] ESA-p »

MireGIS version 0.4.1 Test2022-04-13 ? im -

Project Layers Processing

Layer manager

Select clusters

By point

+ Add layer

L Siitere
Kurzeme1
CenaSmaller2

= CenaSmaller2_D3
clustering result

Csmaller2

= CS_K3: clustering result

= CS_K4: clustering result

Lsmall2

D &1 | Small2K: clustering result

D &P KurzK100: clustering result
O ™ Kurz100

0 &P Kurzeme1Km2000
clustering result

By polygon

Select unassigned

Select cluster by ID

Selected statistics

0O00oooooo

ID Count % Selected Highlighted

118886 100 (m]

Classes manager

Schema Select
= CenaSmaller2_Km100:
clustering result Active schema MireClassDefault
D A Latvija Classified resulis New Load
D A CenaKudra Classifying KurzK100: clustering result

Active results file  Kurz100

& 1T clustering result

Save Save as Download

Stop classifying

- P . CRERES e T e e

e X il W S - £
ide: 21.5935.26, Tatiides 57, 744480 Leaflet | @ Esrl, i-cubed USDA, USGS, AEX, GeoEye, Getmapping. Aerogri

Base maps

- | Longitl IGN, 1GP, UPR-EGP and the GIS User Community




s,

{cesa

European Space Agency

Object based context aware self-learning network for
2021-2022




European Union

European Regional
Development Fund

ForestRisk —

Remote sensing based system for forest
risk factor monitoring (2022-2023)

Objective: to develop software tools for
assessment, monitoring and alerting of forest
risk factors using satellite and unmanned aerial
vehicle (UAV) based remote sensing

Main directions:
1. Monitoring of forests from satellites

2. Detectlon of risk areas from VHR remote
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European Space Agency

Sentinel for confidence in outdated maps (SentiMap )
2022-2023

Objective: to build a technology prototype for detection of outdated areas in
aerial images and land cover maps using satellite and VHR imagery

Directions:

1. Identifying outdated areas
in VHR aerial imagery

2. To detect change probability




SentiMap tool for change detection as anomaly

European Space Agency

e Use unsupervised anomaly detector to create outdated information layer
e Calculate probability that the area mapping is outdated & apply threshold

Sentinel-2 image (outdated) - Sentinel-2 image (up-to-date) sample

(a) 2016 (b) 2020 (¢) Outdated information layer
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&&i— e Sa SentiMap tool for change detection

by using image-based DSMs height differencing

European Space Agency

The tool applies a morphological filter for height differencing between any (LiDAR, image-
based) digital surface models with the goal of change detection mask creation for urban and
rural areas for topographic map updating.
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DSM (1m GSD) 2019 DSM (1m GSD) 2022 Change detection mask (Orto 2022)
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s @SQ  FOBALP- EOBaltic Platform For
\= Governmental Services (11.2023-05.2025)

European Space Agency

//}.

Goal: to develop EO Baltic Platform For Governmental Services and provide six
main platform components

EDI task: develop Natural Resource Extraction Monitoring service

Main contractor: Baltic Satellite Service (Latvia)

Subcontractors : DATEL (Estonia)
Klaipeda University (Lithuania)
Institute of Electronics and Computer Science (Latvia)
Rural Support Service (Latvia)




Layers

Statistics

Natural
Resource
Extraction
Monitoring
in

Baltic

states

Layers

Analysis options

Geographical area

Any

Mineral resource

Peat
Sand
Gravel
Dolomite
Oilshale
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Years to compare

2023

Layer list
Municipalities
Legal boundaries
Current year analysis
Previous year analysis
Change between years

Previous year possibly illegal
extraction

Current year possibly illegal extraction ¥
[C] Current year source Sentinel-2 imagery
(7] Previous year source Sentinel-2 imagery

Esri Satellite basemap

The information and materials on this website are provided as a general source of information and therefore should not be
relied upon or construed as legal advice.

//app.geohub.net/edi-nrem/
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\\K\\“ Waterfront - Monitoring urban waterfront and
\\K esa recreation territories (10.2024 - 12.2025)

European Space Agency

Goal: To provide tools for more frequent and more precise monitoring of urban
waterfront territories compared to Copernicus services

Objectives:

 To develop and evaluate deep learning-based land cover class fraction estimation
from Sentinel-2 data

 To develop a tool for reed and algae detection in water basins

Prime contractor: Institute of Electronics and Computer Science -

Subcontractor: SIA Rigas mezi - .
8 % RIGAS MEZI







HYLIFORES - Comprehensive analysis of hemiboreal forest structure,
species composition and ecosystem services using VHR hyperspectral
and LiDAR data (2025-2027)

Main contractor: LSFRI Silava

UAV DJI Matrice 350 RTK

£3qn>IE]

Hyperspectral snaphot camera Cubert Ultris X20 Plus



Our competence

1. Object detection and classification in images

2. Processing data from various sensors including fusion (RGB, multspectral,
hyperspectral, LIDAR)

3. Custom solutions based on dedicated remote sensing data processing methods
and software

Contacts: Ints Mednieks

E-mail: mednieks@edi.lv %
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