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Leveraging Artificial Intelligence
for Innovation in Peat Production

dr. assoc. prof. Valentas Gruzauskas



dr. Assoc. prof. Valentas Gruzauskas _

Education: University
« Bachelor of Mathematics & Economics, Master of Industrial Engineering, PhD of Management.
Research & Scientific:

« Teaching “Deep learning”, “Ethical Al for social good” at VU Mathematics and informatics faculty
« Scientific projects related to remote sensing, computer vision, agent based modelling
Industry:

« CEO, Al Conformity & Research consulting

* Previously, CEO, Market Trend Valuation Center

Member:

 Member of Lithuanian PropTech Association, Al Association

» Expert for R&D evaluation, Innovation Agency Lithuania

« Technical committee, Lithuanian Standards Board.

« Advisory Working Group for "Digital technologies, industry, space" of the "Horizon Europe”
programme, Lithuania Research Council.
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Urban logistics
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Poultry health monitoring University

Research Article

Get a good education, they said... Recognition and Classification of Broiler Droppings Based on
You will not need to do shit work, they said... Deep Convolutional Neural Network
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Solar Panel Segmentation from Vs
Remote Sensing Images University

Training dataset

DomainA Domain B

Generator

Input mask

Back propagaticn
{G_L1 Loss)

Target image 1 Generated image

N

Is real image real?

Is fake image fake?
J

Discriminator
Back propagation
(G_GAN loss)

Back-propagation
(D_real, D_fake losses)
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INTRODUCTION TO
ARTIFICIAL INTELLIGENCE

dr. assoc. prof. Valentas Gruzauskas



Main steps

1. Collecting Data

2. Preparing Data

3. Choosing Important Information
4. Training the Model

5. Calibrating the Model

6. Making Predictions

7. Explaining Results
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Lifecycle of an ML Project

¥ —
Scope Collect Train
project data model
Define project Define and Training, error
collect data analysis & iterative

improvement

Deploy, monitor
and maintain
system



Linear regression example

No. | Height | Weight |Forecasted height
1 188 110 191
2 175 74 170
3 188 96 183
4 182 100 185
5 177 94 181
6 171 ©9 167
"/ 175 83 175
8 174 76 171
9 170 80 173
10 161 71 168
11 181 85 176
12 182 97 183
13 165 76 171
14 176 86 177
15 176 85 176

Height

195

y = 0,5847x + 126,53
190 R2=0,6961

185
180
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1
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Model fitting

Underfitted Good Fit/Robust Overfitted



Neural networks

iInput layer
hidden layer 1 hidden layer 2
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Convolutional neural network (CNN) is a class of artificial neural network, most
commonly applied to analyze visual imagery.
fc_3 fc_4
Fully-Connected Fully-Connected
Neural Network Neural Network
Conv_1 Conv_2 RelU activati
Convolution Convolution ) acltlvat o P
(5x5) kernel Max-Pooling (5 x 5) kernel Max-Pooling (with
valid padding 2x2) valid padding (2x2) dripnid

@ 0:?2
L — o e
INPUT nlchannels nl channels n2 channels n2 channels E \‘ 9
(28 x28 x 1) (24 x24 xn1) (12x12 xnl) (8x8xn2) (4x4xn2) '/ GhiTiT
n3 units

Source: Sumit Saha
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Convolutional neural network
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Convolutional neural network
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Al APPLICATION IN
PEAT INDUSTRY

dr. assoc. prof. Valentas Gruzauskas
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Possible application areas

*Peatland Hydration Forecasting
*Stored Peat Acidity Monitoring
*Harvest Timing Optimization

Peat Quality Classification
*Transportation Route Optimization
*Supply Chain Disruption Prediction

Peatland Restoration Planning

«Carbon Emission Monitoring
*Peat Storage Condition Prediction

*Other



Training: Linking Images to Measurements

Pixel values
representing 10 110 | 10 9|9
class or
measurement 9|9
— —_— 10 9
10 | 10 9119 |11
919 11| 1"
Mosaic Dataset il 11 | 11
Image Cube

Target: Class or measurements

Input: Remote
sensing image

b |
|||
1] 1]

Prediction: map of class/measurement Mathematical Model




Predicting: Measurements from Images Inius

niversity
# ﬁ

Mosaic Dataset
Image Cube

;@30 A h A A I
] . ] b - II
m

Prediction: map of class/measurement Pre-Train Mathematical Model



Synthetic Aperture Radar (SAR) Vilius
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SAR satellite

Satellite
flight direction

What is SAR?
 Remote sensing radar technology .
Look angle9 E

« Works in all weather, day or night

» Creates detalled surface images

Earth Penetration & Humidity Measurement
. Penetrates vegetation, soil layers oubie peune
« Measures soil moisture, peatland humidity

« Uses backscatter radar signals

» Key for environmental monitoring ygh Surface
N




Hyper spectral satellite

What is a Hyperspectral Satellite?
Remote sensing with 100-200+ bands

«Captures detailed surface data

Material Identification and Soil Analysis
«Captures more detail than standard RGB cameras
|dentifies soil moisture, organic matter, minerals

*Used for soil analysis and environmental monitoring

—

Reflectance

Wavelength

Spaceborne
hyperspectral sensor

Swath width of
imaging sensor

3 Soil
o
<
©
2
©
: m
Wavelength
() Water
c
B
3
©
4
c
® O Wavelength
- 0
O c o .
o g y  Each pixel contains
»nE 7 | asampled spectrum § Vegetation
that is used to identify S
7 the materials present in E
4 ' the pixel by their S
reflectance i
Wavelength

Spectral images
taken simultaneously

Space dimension

Space dimension Single-band image
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Hydration level determination for harvesting university

Combining Data from Different Sensors S

69.140°N

Use information from RGB, infrared, and radar R

Background:
0 50 100 200 km

Study area maps:
0 0.050.1 0.2 0.3 km

1 1 1
T

*Match with real-world data like soil moisture and plant

health
*Helps improve accuracy in monitoring Lok
24.210°E :
270 masl Halssiaapa
67.368°N
26.654°E
. . . . 180 ma.s.l.
Predicting Hydration with Smart Models ’ ‘ e o P

*Use advanced computer models to understand hydration
patterns
*Predict future hydration levels in peatlands

*Helps plan the best times for harvesting

Rasanen, A., Aurela, M., Juutinen, S., Kumpula, T., Lohila, A., Penttila, T., & Virtanen, T. (2020). Detecting northern peatland
vegetation patterns at ultra-high spatial resolution. Remote Sensing in Ecology and Conservation, 6(4), 457-471.



Peatland fire simulation
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Observed pattern Simulated pattern
Land Type & Change Prediction
. Burnt
. Unburnt

‘Use land type data over time

*Predict probabillity of land cover change

*Plan for environmental shifts

o
o

) ) . 0.6 0.6
Fire Spread Simulation & .
*Use computer models to simulate fire spread S S
0.2- 0.2
-Test different scenarios to improve fire prevention .
P P 0- ——-- ‘ 0o — —
. 2 3 | 2 3 :
Strategles ’ BL}mt patches ' i BL]rnt patches ‘

Widyastuti, K., Imron, M. A., Pradopo, S. T., Suryatmojo, H., Sopha, B. M., Spessa, A., & Berger, U. (2020). PeatFire: an agent-based
model to simulate fire ignition and spreading in a tropical peatland ecosystem. International Journal of Wildland Fire, 30(2), 71-89.
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LEGISLATION AND STANDARDS
OF ARTIFICIAL INTELLIGENCE

dr. assoc. prof. Valentas Gruzauskas



Artificial Intelligence Regulation
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« Al Act - The Artificial Intelligence Act was approved on August 1st, 2024 to establish clear

rules for Al use.

« Al Office - The European Al Office oversees the enforcement and implementation of Al
regulations.
« Standards for Al - Various standards exist, focusing on ethics, bias reduction, and risk

management to ensure safe and fair Al use.
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ISO Al management standards

ISO 42001 Al Management System
*Guidelines for ethical Al use

*Focus on risk management and transparency

ISO 23894 Al Risk Management
*Helps identify and reduce Al risks

*Ensures systems are safe and reliable throughout their lifecycle



Vilnius

Risk level and obligation University

I Use case prohibited
i Use case may be permitted
: but must comply with strict

' | — I rules concerning risk
alialies : management, data quality,

Al System
(Use case)

and technical
documentation

M No action required
:-Ilil LR R LR R LR LR LR LR LNl llj

“Providers of low-risk Al systems should draw up and apply voluntary codes of conduct related to

their internal procedures and the technical characteristics of the systems they design and deploy”.

Source: capAl



Al process flow

1. Design

2. Development

Training environment

Prepare

3. Evaluation

Testing environment

Vilnius
University

4. Operation 5. Retirement

Maintain Deactivate

Art. 10 AIA
Training data

Correctness
Representativeness
Minimizing bias

Update

Art. 11-13 AlIA

Transparency & docs

Deployment
Application data
Application

Art. 14 AIA
human in the loop

Art. 15 AIA
Performance
« Accuracy
» Robustness
« [T security
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CONTACTS

dr. assoc. prof. Valentas Gruzauskas



Al Conformity and Research Consulting
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« AICR Consulting specialize in guiding organizations through the complexities of Al implementation
and compliance with the new EU Al Act. Our comprehensive services ensure your Al systems are
compliant with ISO standards, while also driving your R&D initiatives and enhancing your team's

expertise in Al technologies.
 PECB Certified ISO/IEC 42001 Lead Implementer (in progress)
Services:
Al Standards Compliance;
*R&D Project Development;
«Scientific Literature Analysis;
*Methodology Development;

Employee Training Programs.
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Contacts

dr. assoc. prof. Valentas Gruzauskas
https://aicrconsulting.com/

https://www.linkedin.com/in/valentasgruzauskas/

v.gruzauskas@agmail.com
+37068576870



https://aicrconsulting.com/
https://www.linkedin.com/in/valentasgruzauskas/
mailto:v.Gruzauskas@gmail.com
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