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Organisation of timber measurement in Sweden

[ Government — Timber Measurement Act ]
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[National Board of Forestry — measurement regulations J

Operational organisations (private sector) Two of SDCs departments
: _ Control of timber measurement (VMK)
National board of SDC IT-services « Monitors the quality of timber measurement
sellers and buyers « Authorises of timber measurement companies
* Approves measurement equipment
Regional :

g Syd Timb Development of timber measurement (VMU)
boards Of Ler=s « Development projects of national interest
sellers and Qbera measurement + Measurement instructions

= Terminol o
buye rs associations erminology and standardisation
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Four closely collaborating, private, non-
profit companies. Almost 100 % of the
wood market = 100 mill m3

VMF Nord

Umed

280 Employees SDC - the IT company

for the Swedish forestry

VMF Qbera
Falun sector
375 Employees Sundsvall

Department for development

VMF Syd of wood measurement

JOonkdping
315 Employees
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SDC is the spider in our information web
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We now design the next generation of the information
system - A lot of information already in the forest

Satellite
T 7
GPS Data from the

/ harvester

A lot of wood property
information for individual
logs or batches of logs

Tree models
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Next generation - Standardised flow of information

PapiNet = Standardised electronic documents

Transport order Transport order

>
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Delivery message

Delivery message
Transport company Transporter

Forest company

"Correct information to the right receiver at

the right time”. Electronic documents for: Industry

* The timber sale  Prepared
» The transport measurement
_ _ Measuring e Transponders
» Quantity and quality station in the trucks .




A new measurement law in 2013

The amendment

« All assortments, but only when sold from the forest
owner. Biofuel most important newcomer.

The regulations
* Only "good” methods and equipment may be used

 Measuring companies must have internal control

Means even more reasons for using SDC and the
measurement associations




The goal for the development of timber
measurement

e Better (more accurate)

e Cheaper

* More interesting (eg more wood properties)

The activities of the measurement
organisation,VMF/SDC, has two purposes:

« Measurement and IT-services for payment
of raw materials

 Information for process control and product
development



Flow of iInformation = customer satisfaction

- MEASUREMENT - -

-DEMANDS - -
<

New techniques to measure, accumulate and combine
Information open new possibilities.

9



The measurement organisation can contribute to a Swed Ish
system for controlled wood. Some key components:

* Private ownership, very limited corruption.

» Consensus between government, forest owners and forest industry.
» Forestry Act + voluntary certification schemes.

* High knowledge level, sustainable harvesting levels.

* Reliable forest management plans.

» Sellers and buyers of timber favour a climate of transparent
cooperation on questions of common interest, like measurement and
prevention of theft of timber.

* An independent measurement organisation.

* One central system for data processing and distribution of results.
Results cannot be manipulated or changed by sellers or buyers.

» The flow of timber, including quantities and locations, can be followed

more or less on-line for those who use the SDC system.
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Sawlog measurement in Sweden

_ _ (Old)
All new installations profile

are 3D-scanners scanner
based on laser lines

and cameras

3D with

SIX Can detect bark,
lasers giving under bark
and four diameter
cameras
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Sawlog measurement — a lot can be measured

A modern measurement station. 3D scanner
before or after the inspection table.

p— ; 2=\ —

The scaler presses
buttons for:

 Bark thickness class
« Grade

» Species

But we aim at a fully
automatic
measurement
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Our goal for sawlog grading

Sawlog grading will be conducted by
automatic measurement of wood properties
that are important for the final product.

The grading instructions will be adjusted
when new measurement techniques are
Introduced.

(The Timber Measurement Council, May 2004)




A new grading instruction from 2008

Why a new instruction?

l’-‘fﬁl‘ﬂ-‘nﬂ,ﬁu —

Qarrségtimmgr

« To simplify the measurement and improve
measurement results

e But, keep the motivation to produce
"quality”

« To make automatic measurement possible
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Sawlogs — the roadmap to automatic grading

Pine grades
1 2 3 4
( Log type Butt log Not butt log All logs All logs
Knots Max 20 mm. Sound knot 120 | Sound knot 120 | Spike knot max 120
g Max 5 knots | mm. Other knots | mm. Other knots | mm. Other knots
60 mm. 60 mm. unlimited.
< IKnots within 15,0 dm Minimum two
from butt end distinct whorls or
one sound knot
Knot swelling Max 5
Growth rings 2-8 cm Min 20 Min 12
> from pith
Straightness Max 20 cm loss of saw yield Max 120 cm loss of
saw vield
"Old broken top” Not permitted Permitted
Blue stain Not permitted Permitted
Forest rot Not permitted vl e
surface
Many other defects result in reject
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Semi-automatic
grading of pine
sawlogs

Diameter-

reduction

- Rot

etc

S&geylinder
(toppdiam — 15 mm), %

= - e e beg

Sagoylindern far férskjutas for
att minimera utbytesforlusten

Yes

Manually:

- Scars

crook >120 cm
Wrong dimensions
Stone/metal

Step 1
Manual determination for

1o seldom occuring defects”

Step 2
Automat grading

« 3D for crook and dimension
o X-ray for stone/metal

Step 3
Automat grading with
X-ray for grade 1-4

PLS grade 1 > limit

PLS grade 2 > limit

X-ray in seven sawmills, Ves
more will come @4

VMU VirkesMatning Utveckling
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Sawlog measurement - the way forward

* We will gradually introduce new techniques.
» The scaler will be less tied to his (her) chair.

* Intoday’s manual grading, approx 70 % of
the logs are given the same grade as in the
control measurement.

» Automatic grading will hopefully increase
this percentage and minimize differences
between scaling stations.

» Faster and cheaper. Today up to 8000 logs
per shift and scaler.

» Grading for payment combined with
measurements for sorting and process
control.
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Pulpwood measurement in Sweden

Most pulpwood is measured by two-phase
sampling systems. First step is often manual
measurement of piles on trucks or railway.

Measurement of volume under bark and an
estimation of reject volume.
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Measuring pulpwood on trucks
* No changes since 1970-ies
 Measure length / width / height

» Estimate solid volume percent under
bark

The solid volume percent depends on:

Pile factors: Log factors:
- stacking - average diameter
- waste products, snow and ice - crookedness

- position of the logs in the stack _ delimbing (incl. buttress)
- height of the stack

- share of butt logs i Length
- mixture of tree species - laper
- bark volume

Accuracy: standard deviation per pile 5-8 %




Sampling methods for cost-efficient
measurement of large quantities

1st phase 2nd phase
Pile Log-by-log
measurement measurement

(top-butt measurement)

Green weight
(eg import)

Green weight

+ date, diameter,
species mixture

(only in the north)

The result is solid volume under bark according to

top-butt measurement
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Sample piles measured log-by-log

VMU VirkesMéatning Utveckling

Two communicating calipers

Lenght measured with a string between
the calipers

Bark deduction can be adjusted before
diameter is registered

Can be programmed for various
sampling procedures



Mobile equipment for automatic log-by-log
measurement of pulpwood

Measurement by
Rema 9001, one
direction

One truck pile in
20 min

Can serve several
industries
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Pulpwood: Two main areas for development

Measurement in photos Automatic measurement - Mabema

Should be cheaper
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Measurement in photos - Nine cameras in Krokom

@ @ @ Three cameras for height and log
length.

T

DigFoto 1
kameror, 9 st |
|

1

|

Six cameras for pile end faces. Used for estimation of wo od volume percentage, rot, marking etc.
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Automatic measurement of piles on trucks

Laser triangulation (like in a Laser scanners

log scanner) « Codator’'s Modus 2000

« Mabema « Woodtech’s Logmeter 4000

=

Eo Ay m s

o _ One (failed) installation in Sweden
Our biggest development project
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Laser triangulation for solid volume

Cameras from three sides and from a certain angle for description
of pile end face. In total six sets of cameras and lasers.

Left camera Right camera Top camera Combined image After analysis

Accuracy goal: standard deviation per pile 2-4 % (man  ually 5-8 %)



Biofuels from the forest
now big business!

The biggest heating plant
consumes 1 mill cubic meter.

Like a big pulpmill.



Measurement of energy assortments

Often measured in loose volume

Problems
e Difficult to control

 The loose volume may change:
1. During the transport.
2. Depending on the chipping equipment.

We hope to have more weight scaling



Energy assortments — we need weight scaling -
always and everywhere

We need to follow Finland and North America



Sampling for dry
matter content

Near Infra Red Mechanical
probe

Material for

analysis of

more than
Result moisture

directly

Manual
sampling

Chain saw for
roundwood

Can be used
"everywhere”



Energy assortments — conversion factors

Frans Larsson, SLU

The market needs flexible
systems for conversion
between

M3 solid on bark
 m3 solid under bark
« M3 loose

e greenton

e dryton

 MWH



Control measurement by the measurement
associations

 [Internal control

Function:
-random control objects

Competence:
-specially arranged control objects

e Control on demand

If any party is dissatisfied one can
demand control

Approximately 20 check scalers in Sweden



VMK (wood measurement control) at SDC
monitors the quality of timber measurement

VMK tasks:
» Authorise timber measurement companies
* Present results of control measurement Control commission at work
 Manages the control commission which
calibrates the timber measurement on a national
level
 Handles testing and approval of measurement
equipment
« Handles requests for remeasurement brought
forward by a trading part

The resolutions regarding these issues are passed b vy
an independent board (the VMK committee). The
National Board of forestry participates.




That's all
Thank you



