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for determining the volume of timber
using an unmanned aerial vehicle
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""""""""""""""""""""""""""""""""""""""""""""""""""" Abstract

The developedechniquerelatesto the field of accountingfor the volume of timberin the warehouse®f logging andwood processingenterprisedasedon digital

Imageprocessingnethods The approacho determiningthe volume of bulk andstacksof roundtimber usinganunmannederialvehicle (UAV) containsthe stage$
at which digital aerial photographyfrom UAV of the areawheretimber is located, photogrammetriqorocessingof digital aerial photographydatafrom UAV, |
constructionof a threedimensionalmodel of objectsof interest,determinationof storageand densevolumestimber The technicalresult of the techniquels toi
Increasdhe speedandaccuracyof determininghe volumesof bulk andstacksof roundtimber. i
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Themostimportantcharacteristicef thedronein the contextof thetasksto besolvedare
- Weight 249¢

- Dimensions55x160x202mm

- Maximumspeed65km/h

- Maximumflight time: 30 minutes

- Flight range 2000meters

- Maximumaltitude 3000meters

- Operatingrequencyrange 2.400-2.4835GHz
- Cameraesolution 12 MP

- Typeof stabilizer 3-axis

- Maximumimageresolution 400x3000pixels
- Maximum memory card size: 256 GB

Methodology

1) Digital photographys beingcarriedout from the UAV.

4) The procedure for interpolating the height values at the points noted in the previous

2) Automated photogrammetric processing of UAV digital photography data. stage is performed

5) Pixel valuesof DSM,, the valuesof the DEM pixelsaresubtractedasa resultof which
we obtainadigital surfacemodel(heightvaluesrelativeto thegroundlevel) ,DSMy;:
DSM,, +DEM = DSM,,

6) At DSM,, the contoursof roundtimber stacksare fixed andtheir storagevolumeis
automatically calculatedby summing the productsof the areasof individual pixels
multiplied by their heightwithin the contour

V; - storagevolume of a stack of round timber,

S, - the area of an individual pixel (spatial resolut)

h, - the height assigned to an individual pixel within the frapga,
n - the number of pixels within the outline.

“Orthophoto tory " Digital surface model

3) On the rendered image of &M, points are fixed at the level of the earth's surface
(site, road, open ground, etc.) on which there are no objects

7) The densevolumeis calculatedoy multiplying the storagevolume by the full-wood factorin
accordancavith GOST325942013

V=V, x K,
Species The ratio of wood content of timber,K
depending on the length of the assortment, m
3 4 five 6 7
SpruceFir 0.673 0.665 0.660 0.655 0.651
Pine 0.660 0.655 0.652 0.650 0.648
Larch 0.645 0.640 0.637 0.635 0.633
Birch, Aspen | 0.670 0.663 0.660 0.656 0.652
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Volumes of roundwood Volumes of bulk timber
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