“Innovations in Forestry
Operations”

—Eero Lukkarinen, Area Director (Canada) -



PONSSE PLC

* Ponsse is a forest machine company
concentrating on sales, service, manufacturing
and technology related to cut-to-length forest
machines

* Main markets: Finland, Russia, Sweden, Germany,
France, North and Latin America

e 12 subsidiaries and 32 dealers

* All forest machined manufactured in Vierema and
electronic manufactured in Epec Seinajoki

» Research & Development 3 % from total turnover

* Turnover 612 MEUR (2018)

1 63 5 Ponsse employees globally

77 %

of the machines are exported

20 %

share of the service business in turnover

~50 %

of the R&D engineers are designing information
systems







NEW TECHNOLOGY &
INNOVATION IN CTL



New Technology & Services Boosting Productivity

CTL PROCESS

Product rocess

Management Exce“ence Goo'd.s VServu:es TeChnO‘OQHIVVC-;‘ 6r§anisational
* Macro planning (not in Ponsse Scope)

* Micro pIanning incl. "Supervisor Handbook”
» Operation Control -> Stabilization/Optimisation

Operator Exellence

» Harvester operation Fleet Operaton

* Loose head operation Mol:iigtring Service Management Optimisation
i Excellence Excellence Systems

» Forwarder operation
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« Maintenance Operatlon
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» Technical Support operation
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New Technology
& Innovations
as Enabler

COST OPTIMISATION

PRODUCTIVITY

TRANSPARENCY SUSTAINABILITY

INTELLIGENT INTELLIGENT ENHANCED LIFE-CYCLE CTL OPERATIONS CONNECTIVITY &

EQUIPMENT & TRAINING SERVICES MANAGEMENT INFORMATION
MANAGEMENT

AUTOMATION




Safety

* Target — Zero Incidents

* Operator Safety & Ergonomy

* ActiveFrame / Auto-Levelling D
 Safer Cabin, better visibility o -

* Route Towards Autonomy o

« Safety Around the Equipment & Area Isolation
Sensor Systems &

* PEOPLE - Training, Control, Processes and -
Management Involvement !!




How to increase Productivity

 Assistants for production optimisation and
easier control
Automated Bucking & ActiveCrane Tip Control

How to Support Less Skilled Operators to be more
productive ??

. : s _ . .
How to optimise the learning curve 7 * Further automation to provide "micro-breaks”

and breaks to operator

How to support operators on decision making ??

 Assistants to support with decision making
How to ensure that new assistants will actually ease the

operators’ work, not just bring more complexity ?? - Future — Semi Autonomy and Autonomous

systems

Harvester Operation is demanding
and productivity drops during the
long shift

Difference between skilled and less
skilled operator can be up to 50 %

Operators have limited time to
thing about the next steps
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Productivity & Cost Optimisation

Supporting Assistants &
Automation . . .
Automatic ActiveCrane Auto
Bucking Tip Control  Movements Autonomy FUTURE
# B | a | Autonomous
Environment Sensing & AN —m- ~— Systems
Machine Learning y = B &
Environment  goncor Fusion  Learning Systems Further
View . Optimisated
' o Manual Operation

Decision Making Support

Suggestions  Auto Decisions &
5 Optimisation

Intelligent Training

Simulators EcoDrive Digital Learning Path




Productivity — Automated Bucking

‘yv'l.‘.‘ = 2380 cm
How | should cross cut -

this stem so that |
maximize the value of
it to sawmill?

PRV MR R e, p— = 2380 cm




ActiveCrane — Tip Control

Active Crane is a crane control system,
where the direction and speed of the
boom tip is controlled instead of
individual joint movements

Good example : Assistant, which makes
operator operation easier without adding
complexity !!




Productivity — Operator Digital Learning Path

Simulator
Training &
Tests

Digital Training Path

5
PN — (
‘..‘_-I C»naﬁ"g‘ e . . oo
Operation Benefits can be easily quantified
Ana|yses Unnecessary
movement  Waste mov. /
(sec.) load Loads Working days Together sec. hours Working days
32 30 15 220 297000 82,5 10,3

30 15 220 198000 55 6,9

On-line Data Collection &
30 15 220 99000 27,5 3,4

Views (EcoDrive)




Productivity — Semi- Autonomy & Autonomy

Source: FPInnovations

Remote Control, Tele-operated and Semi-

Autonomous Equipment Autonomous Equipment & Driverless Solutions
* Person in the cabin * Most probably requires a joint development project
» Person operating remotely with a large customer, OEM & technology providers

 Who will be the first one...
» Step-by-step...




Sustainable Forest Operations

Suitability for thinning

Low ground pressure

High ergonomics (ActiveFrame)
Advanced measurement system
Map systems

) B
nght Technology for Harvesting: % Future Improvements

Lower Soil Impact

* New type of Low Ground
pressure chassis solutions

Opt|m|zed Energy Usage
Operator Assistants (EcoDrive)
Optimised fuel consumption & Electromobility

new type of engines » E-drives
Optimised hydraulic lines ‘
CVT Forwarder Transmission

#-4 35
/h. (20) &min. (3,5)

Automation & Assistants
Skilful Operator:

Supporting Operators
*  Respect the nature W E ‘ « Route planning
*  Machine operational skills e L .

: *+ Collision avoidance
*  Forest management skills

. . * Optimised Movements
*  Know-how for right working methods | « Avoid wet spots




Transparency

Changes the Way of Working

Connectivity

Information flow — phases, equipment
Open Interfaces and Standards
Eco-Systems — new type of way of working

CTL Operations Mgmt

Fleet Mgmt Transparency = Control - Stabilization = Optimization

Factory process I i




Summary

New Innovation enable process optimisation
Needed Core Technology Exists
» Technology needs to be "Forest Proven”
Information allows Fact Based Decision Making = Optimisation

New Skills are needed & Training of Personnel is Essential
New Technology Continues Changing the Way of Working
Change Continues Step-by-Step

End of the Day — People will Make the Change !!!



A LOGGER'S BEST FRIEND



