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ABOUT FPINNOVATIONS

Our Company at a Glance

Not-for-profit R&D world leader that specializes in creating scientific
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the global marketplace.
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Knowhow Employees Funding Location

Since 1918 400 $68 million Canada




Our Offices and Laboratories

® FPInnovations
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A Third most forested

country in the world
(347M ha)

A 47% is certified o
A 90% publicly owned



FPINNOVATIONS

Our Sectors and Industry Challenges

FOREST PULP AND WOQOOD BIOSOURCED
OPERATIONS PAPEK PRO[ PRO[

Competitiveness
decreasing costs,
Increasing value
People safety labour
shortages

~ibre: quantity and
quality
Sustainability
environment, climate
change




Challenges of the Forest Sector
Labor Shortage
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Resolute Tumbles 33% as Trucker Forest producers unable to deliver
Shortage Slows Operations their wood

Features > Harvesting | -
FINANCIAL POST gf?f?rrtef:sl;ng the forest industry labour

Truck driver shortages hitting
Canada's forest products sector




Challenges of the Forest Sector
Productivity on a Plateau
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- Challenges of the Secic

Very Limited
Connectivity




Challenges of the Sector
Lack of Precision Inventory Tools at the Operational Leve

A Rapid and automated tools for complete tree listing and standing stem qui
Easy to use prand postharvest assessment tools
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Automation of the sector

Forestry 4.0

A Autonomous trucks

A Towards autonomous harvesting

A Digitalization of forest operations

A In-forest connectivity

A Responsive remote sensing solutions
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Autonomous Wood Yard Trucks

GPS ATENNA CONNECTIVITY
Provides reatime V2Vt V2X
positioning
COMPUTER RADAR
Compute the data, (((H))) Forward objects detection and range
make a decision, and measurement
transfer the command
to the system
CAMERA
) LDAR - Remote supervision
Vision C.apabll.lty Of. the by a human Transformation plant L Roads
system in conjunction

Unloading dock

with the cameras

Log piles
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2019 Yard Truck Demonstration

ACollaborationwith AutonomousSolutions
ASAH_evel4 systemc Nodriver required
AAssessethe viability of the concept

APromisingearlytechnicalresults
APreciseguidance
ARepeatablesystem
APerformancein rough conditions?
AEnsurewirelessconnectivity

ANEXTSTEP Businesgaseto be provenout

(ASI
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Truck Platooning

3 \F;AE!OICOMMUNIICAtTlor_(DﬁRIC_S)k ] APlatooning is the operation of collaborative
SHICies are SleEonically Tinte pelotons of electronically connected trucks

@ GPSANTENNAS
Provide real time positioning

AConcept developed for highway use with fuel
savings in mind

AThe forest sector is interested in the driverless
operation of the trailing truck(s)

RADAR : : :
@) £orward objects APlatooning is a stepping stone toward

detection and range autonomous trucking in the forest industry
measurement
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Truck Platooning

A FPInnovation&ad the first completion of platooning on forest roads in Canada
0 SAE Levell and 2
o0 >1400 km driven on gravel roads
o0 At 60 km/h and higher
0 Loaded and unloaded

A Potential 17% reduction in transportation costs
A Address acute labor shortage

.
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Truck Platooning Next Phase

A Accelerating the development of this T e e
technology Is a priority for many of our
members

A Bringing technology to SAE Level 4

A Commercial partners to bring the TRL Level
6 to 8 In three years

A Codevelopment agreement with world
class Robotics Research
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Towards Automated Harvesting

Starting with the loading function

A Automate loading in a mill yard (fixed loader)

A Automated loading in the forest

A Automated loading and unloading on forwarders
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Al ONI VS G4o22Yé A& ljdAads O
Crane equipment
Automation A First priority is to automated a loader

Where are A Achieved last year:

A Automation of loader commands

we Now? A Detection of a log on the ground with a vision system
A Grab a log on the ground and load it into the basket
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Crane Automation

Motion planning

A Computational problem to find a sequence of valid
configurations that moves the object from the
source to the destination

A Robot digital twin (model)
A Inputs: Log coordinates from the 3D stereo camera
A Path planning with collision detection in the scene

A Trajectory generation algorithms on all joints
(positions, speed, acceleration)




Crane Automationc next steps

A Grab a bundle

AManipulate multiple logs from a wood pile
AMove wood to a wood pile
AManage exceptions (misplaced logs)
AMachine performance and fluidity
ARisk analysis in industrial context




Autonomous Navigation: Prototype

STEREO CAMERA ‘

TRACKING CAVER) @
MU/ GPS
COUPUTING SYSTEN
NOSKY

COGNIMO integrated onto the
HUSKY UGV rover platform



Digitalization of Forest Operations
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Automated FellerBuncher Tree Counter o

A Image recognition technique +
Al

A Images from cameras mounted
Inside the cab

A Deep learning algorithm to
identify the trees

scrhffold
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Digitalization of Forest Operations

A Realtime complete inventory
and productivity assessment

A Under canopy assessment
—  — A Complete contour of the

O;l4r:n _.020m_ tree
A Tree identification and
diameter estimation within
10-15 m range of sensor
1 -3 A RGBD cameras deployed



