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Global trends

Fast development of digital tools

Possibilities of generating high resolution
data and data handling

Circularity and bioeconomy

Sustainable forestry

Active debate about forest management

Traceability




Vision
Digital solutions
for a sustainable
and efficient
forest-based
bioeconomy

Mistra
~Digital £

Mission
Explore and create
enablers for
realizing a digital
forestry value chain
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Laser scanning

High resolution laser scanning A b,
Digital Forest test sites | e
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Nationell skanning 2011 Nationell skanning 2019 est 2019 Helikopter 2019

", & e
PR e
dim: © 4
- . R
" a2 . 2
e . . N .- Spart (R~ . :.
Y we ** .
U » .- Y .. e e |
.. . = . - . | L .
e : 5 T . . -
- -
a e .. .
e . .
. ¥ L -
. = Hoap
. . ; /
.4
R
b g A
==
- o 3
~ A
- N 4
a 9 "
-
.
3 .- %‘ 2 g
- ' | 3 .
Ymilot H * |G
. - .
& ¥ .’ et/

Markburen laser 2019

«  0,5-1 punkter/m”2 * 1-2 punkter/m"2 »  ~20 punkter/m"2 «  ~500 punkter/m*2 - Miljoner punkter/m"2
; % ivhAid 2000 . N $3rmar : S i
o Flyghéjd 2000 m FI\,L;hOJd 2000 m 2 fa!gu . F;yghojo 70m




Mistra
Digital Forest

Site Index (SIS), Spruce

Height (P90), Height growth (P90), Change in canopy cover, Altitude, Latitude

Teckenforklaring
Standortsindex (SIS)
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Correlation between high resolution laserdata and indicators for biodiversity
Eva Lindberg et. al. SLU

Field inventory with the
Forest Biologists’
methodology

* Site-factors ‘ Selection of indicators

* Dynamics

~N ™

* Habitat Models for
* Trees
e Structure indikators

 Dead wood as functions of

stand structure

/

Stand structure from dense ALS data



Risk modelling Karin Ohman, SLU

Exempel “heatmaps” for Halleskog in south of Sverige, results from Heureka, SLU

Year 2021 Year 2041 Year 2061

Low risk for storm damages D D I] I] m m I] I] II I] High risk for storm damage
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Rexroth
Bosch Group
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Data from harvesters — Maria Nordsirom et.al. Skogforsk

Digitalised nature conservation
monitoring with new stem codes
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The digital forestry — data from harvesters
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Reinforcement learning control of a forestry crane dialphyscs s
manipulator

« Learns fast and energy efficient log grasping

« fimes the grapple swing

Reinforcement Leaming Control
of @ Forestry Crane Manipulator

« Successrate 97 %
« Energy-optimization in reward
« Robusthess to log position, slope and more
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J. Andersson, K. Bodin, D. Lindmark, M. Servin, and E. Wallin,

Reinforcement Learning Control of a Forestry Crane 00 oo% 05 005 13 1o o s 50 TeTeiETw
Manipulator. arXiv:2103.02315. Submitted manuscript (2021) B M
Submitted to IEEE/RSJ International Conference on Mistra

Intelligent Robots and Systems (IROS) (2021). Digital Forest



Recent studies on unmanned forest machine and smart flow crane control

Kempestiftelserna || ees|
o |

« TFP —terr&ngfordonsplattformen Luled University of Technology (LTU) and SLU
« "Medium sixed forest machine”
« Remote controlled or fully autonomous

« Robotics in field; mobility, sensors, etc

Mistra
Digital Forest



TFP in action

Mistra
Digital Forest



CRANE WITHOUT SMART FLOW
CONTROL CONTROL

“ Mistra
Digital Forest



PRESENT SITUATION

Forest production and the
potential of digitalisation in the future

Description of forest
and infrastucture:

SITE CONDITIONS

DATA ABOUT THE FOREST

TOPOGRAPHY

STONINESS

WETNESS

CULTURE AND NATURE
CONSIDERATIONS

ROADS/ROAD CONDITIONS

[ EE—
Mistra “ —
Digital Forest

Forest planning:

FOREST TREE BREEDING AND
REGENERATION MATERIAL

LONG TERM FOREST PLANNING

PLANNING
(5-10 YEARS)

WOOD PURCHASES
LOGGING

PRODUCTION PLANNING INCL.
OPTIMISATION OF CROSS CUTTING

INTERCONNECTION OF DIGITAL PROCESSES

Partly digitalised but large parts remains

Forestry actions:

CONTRACTOR PROCUREMENT

SILVICULTURE (SOIL SCARIFICATION,
REGENERATION, CLEANING)

HARVEST
(THINNING/FINAL FELLING)

FORWARDING

CHIPPING

UPDATING /
PLANNING AFTER ACTION

Further transport:

LOGISTICS PLANNING /
TRANSPORT ORDER

LOADING / UNLOADING

TERMINAL MANAGEMENT

DELIVERY NOTIFICATION

MEASURING PULPWOOD

MEASURING TIMBER

PRODUCTION PLANNING

I Digitilisation initiated, a lot remains

Forest
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Description of forest
and infrastucture:

SITE CONDITIONS

DATA ABOUT THE FOREST

TOPOGRAPHY

STONINESS

<
m
—
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m
v
1733

CULTURE AND NATURE
CONSIDERATIONS

ROADS/ROAD CONDITIONS

IN 5-10 YEARS

Forest production and the
potential of digitalisation in the future

OPPORTUNITIES FOR DIGITALISATION FOR CUSTOMERS

Forest planning:

FOREST TREE BREEDING AND
REGENERATION MATERIAL

LONG TERM FOREST PLANNING

PLANNING
(5-10 YEARS)

WOOD PURCHASES

LOGGING

PRODUCTION PLANNING INCL.
OPTIMISATION OF CROSS CUTTING

Lowest need and potential

Forestry actions:

CONTRACTOR PROCUREMENT

SILVICULTURE (SOIL SCARIFICATION,

REGENERATION, CLEANING)

HARVEST
(THINNING/FINAL FELLING)

FORWARDING

CHIPPING
_— ]

UPDATING /
PLANNING AFTER ACTION

N Greatest need and potential

Further transport:

LOGISTICS PLANNING /
TRANSPORT ORDER

LOADING / UNLOADING

TERMINAL MANAGEMENT

| —
DELIVERY NOTIFICATION
MEASURING PULPWOOD

MEASURING TIMBER

PRODUCTION PLANNING

The category received no response

Forest
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Description of forest
and infrastucture:

SITE CONDITIONS

DATA ABOUT THE FOREST

TASK 1:1; 1:2; 1:3

TOPOGRAPHY

TASK 1:2

STONINESS

<
m
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m
v
1733

CULTURE AND NATURE
CONSIDERATIONS

TASK 1:2; 1:3

ROADS/ROAD CONDITIONS

IN 5-10 YEARS

Forest production and the
potential of digitalisation in the future

OPPORTUNITIES FOR DIGITALISATION FOR CUSTOMERS

Forest planning:

FOREST TREE BREEDING AND
REGENERATION MATERIAL

LONG TERM FOREST PLANNING

TASK 1:4; 3.3

PLANNING
(5-10 YEARS)

WOOD PURCHASES

LOGGING

TASK 2:1; 2:2; 1:3
PRODUCTION PLANNING INCL.
OPTIMISATION OF CROSS CUTTING

TASK 2:4

Lowest need and potential

Forestry actions:

CONTRACTOR PROCUREMENT

SILVICULTURE (SOIL SCARIFICATION,

REGENERATION, CLEANING)

HARVEST
(THINNING/FINAL FELLING)

TASK 2:3

FORWARDING

CHIPPING
B ]

UPDATING /
PLANNING AFTER ACTION

N Greatest need and potential

TASK 0:3; 0.4; 0.5; 3:1

Further transport:

LOGISTICS PLANNING /
TRANSPORT ORDER

LOADING / UNLOADING

TERMINAL MANAGEMENT
e

DELIVERY NOTIFICATION

MEASURING PULPWOOD

MEASURING TIMBER

PRODUCTION PLANNING

TASK 3:2

The category received no response

Forest



Data and information streams

4 Sustainability -

P report Lrorrrmmr
< ) o
....... ﬂ

Mills and

Forestry Forest Wood refineries

Forest data  + ) planning ° > operations > transportation > Sawmills, bio-
refinery, pulp

mills efc.
: 7
f Y i K A PR
~ ~\ ., A .
» b . . ! :4 - f_.\ ‘\ - N % I - 7 ) ! "a
- . ¥ - : S . - - ” #
h !‘ -,,: ~ l T -’. - -~ - .
‘ :--.. - B - S .y . f... - - B -
\ I* o - o I._- [ . !__' P — ! L _ - -
"j’. P S
. ’ el
Data from e~ L, -
Agencies . __. -

Blue arrows

on topography, &€ ---

consideration, and
infrastructure Orange arrows
(external data) Bald arrews

Mistra “

Digital Forest

Thinner arrews

. ® ) CUSTOMERS

Existing streams

Existing, though less developed, sireams
Data that's used more

Data that's used less



Misira Digital Forest

R&D Program 2019-2027

Provides data and knowledge to industry

Developing digital tools towards a more efficient and sustainable forestry

Evaluating new possibilities that high resolution data brings for future biorefineries

www. mistradiqgitalforest.se/in-english/

Mistra
Digital Forest


https://www.mistradigitalforest.se/in-english/
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