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Summary

A Obijectiveof the studywasto createan automatedmethodfor generatingstand
delineationandstrip roadsbasedon positionmeasurement®f aharvester

AThedatacontainedoperativeharvestingobjects(Nobjects: 455)from a laser
inventoryareain Southern Finland.

AThedevelopedmethodis amulti-stageentity, which separatesstandsfrom
externalstrip roadsleadingto them, producesstanddelineations handles
adjacent intersectingstandsand providesstrip road networksat the stands

ATheresultsare goodbasedon visualinspectionc a more detailed comparison
with referencestanddelineationsand referencestandstrip roadswill be

publishedlater.

A Thestanddelineationmethod canbe usedin operativeupdatingof the forest
inventory Thestandstrip roadscanbe usedin to estimatethe quality of
harvesting
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Objective

A Theobjectiveof this studywasto createan automatedprocessingnethod for
harvesterdata, which canbe usedin updatingof forestinventorydata. The
method aimedto cover

formation of unambiguousstandsfrom the objectinformation andlocationdata,
recognitionandseparationof externalstrip roadsleadingto stands
delineationof standsby forming the standpolygons
handlingthe adjacent intersectingstandsto obtain solidstandboundaries and
createastrip road network for standsto estimatethe total length, areaandaverage
spacingof strip roads

AThestudywasbasedon the following data:
Locationof harvesterduringtree cut (from harveste)
Objectidentifiersandstartingtime of harvest(from harveste)
Cuttingtype (from forest companie$
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Data

AThedatawascollectedfrom six
harvesterdrom onelaserinventory
areaof Finnishforest center,
coveringthe capitalregion It
containedoperativeharvesting
objects(N,pjec=455), andvas
collectedduring8/2015-9/2016.

AThecutting typesandsize
distribution of the objectsare
presentedin the nextslide

Basemap® Nationalland surveyof Finland 2018)elineationof inventoryarea®© Finnishforestcenter 2016
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Nobjects= 377
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Harvestedstems N o= 634656
Harvestedbjects Nypjecis= 455
Objects > 0,hectares
Nobjects= 377

Obg Speciatuttingsincludesalso
changeof landuseand cutting of
windblowntimber.
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Automated stand delineation

Transferinto
GISprogram
and projection
of coordinates
from WGS84
to ETRS
FIN35TM

Separation of
stands and
external strip
roads, and stand
wise ID generatio
(algorithm 1)

Data collection
at harvester,
preprocessing

(STM, HPR) an
objectwise ID
generation

gorithml Algorithmll
Recognitiorof externalstrip 1) Delaunaytriangulationand
roadsleadingto stands selectionof standarea
Recognitiorof spurtrails 2) Bufferingof stands
Formationof standsand

standID generation

Updating

Stand
delineation

(algorithm 1I)

(algorithm 111)

Algorithmlll

1) Recognitiorof intersecting
stands

2) Splittinganddividingof
intersectionshetweenthe
stands

3) Fillingandmergingof small
emptyslotsinto stands

delineations

intersecting

Final stand
delineation
and
calculation
of stand
areas

stand
for

stands

Finalization

1) Inclusionof strip road
treesinto intersecting
stands

2) Bufferingof external
strip roads

3) Calculatiorof areasfor
standsand forexternal
strip roads
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Preprocessin@f data

ATheharvesterdatawaspreprocessedor the automatedstanddelineation
process

TheSTMfileswere extractedinto adatabaseusinga S (i & N ex8r&Rofpiograms

Cuttingtype datawascollectedseparatelyunifiedand manuallyaddedto the
objects Inthe future, the HPHile is expectedto containthe cuttingtype
information. Theautomated method requires that the object hasone cutting type.

Duringpreprocessinguniquelabelsare produced objectwiseéObjectl¥ ISy

wiseeStemNumbeg
Objectinformation: Preprocessedteminformation to automated stand delineation:
A Identifiers A Identifiers

e A Stemcoordinates
A Startingtime |:> A Startingtime
A Cuttingtype A Cuttingtype
A ObjectID Theseparametersare usedin
A StemNumber further procesdo identify uniquely

the objectsandthe stems

Theseare assumedo be
homogeneousvithin one object
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Algorithm | ¢ separationof standsand external strip roads

AThetreesare labeledto belong
to either the standsor external
strip roadsbasedon their .
location resultingthe stand u,,t\ :
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Algorithm Il ¢ from tree groupto stand
s ¢ "‘37//// !"/
Wiy =7 ,,,‘”"'J’ “
,//‘»\\ ‘Z{ffi@“g ;
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group, resultingfrom algorithm|
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Al raiv@d S NB AtBeystandigfdmed
from the selectedtriangles andthen

bufferedoutwards
Theboomreachescertainlengthaway

from the machine
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Algorithm 1 C intersectingstand polygons

® Kuvion 308_1 puut :‘o

A Thestartingpoint isthe stand Tavoel . (R o
delineationsfrom algorithml| = Yhtanan fybihke

A Sometimeghe standpolygonsintersect TS
with adjacentstandpolygons formingan
intersecCtingzone

GNS$accuracymayhavedisplacedsome

trees, or the harvestermayhavecutted
sometreesfrom other stand

Roughly20% ofstandsintersectingin this
dataset

A Theintersectingzoneis splitanddivided \ \
‘u‘ 307_1

01020 m

for the stands

New standboundaryis createdinto the
middle of the zone

M a 2aNdBrateareafor the stands

A Thesmallempty slotsbetweenstands
(lessthan 10 On?? areremovedby
dividingthem for the stands

HSolidstandboundariesfor both stands \
areobtained Ay
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—
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Finalizationc external strip roadsand final stand
delineation

Theharvestedstand= standdelineationandthe treescutted from the stand

A Thestartingpoint for finalization
Treesbelongingto externalstrip roadsfrom algorithml
Thesolidstanddelineationsfrom algorithmll|

A Inthis dataset, some ofhe treesbelongingto external
strip roadsare locatedwithin someother stand Then
thosetreesaretransferredto thata u | YuRed tiee data
(cuttingremoval).

A Theexternalstrip roadtreesare mergedinto strip road
partsandbasedon their tree density the delineationsand
areasof the strip road partsare determined

Smallerareais assignedor sparsestrip roads

Thedensestri ,o roadscanbe either standsof one strip

road, or merelydenseexternalstrip roads
HFinalizedstandand strip road delineationsare obtained

A If the methodis appliedto updateforestinventorydata, all
the externalstrip roadswill be locatedwithin someother
stand Inthat case it igossibleto updatethe grid-level
forestinventorydatawith the delineationsof strip roads
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