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SIMPLE DATA
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VOXELS

3D rendering of a UCT scan of a leaf piece,
resolution circa 40 Um/voxel when viewed at the
full size
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WE'VE GOT BITTERLICHI IS ACCURATE ENOUGH...

R,=50-d,

Based on Kramer H. and A. Akca. 1995. Leitfaden zur

Waldmesslehre. 3rd edition. J.D. Saverldnders Verlag,
Frankfurt. 266p.



U.S. LiDAR market size by product, 2014 - 2024 (USD Million)
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North America 3D scanning market size,
by application, 2012-2024 (USD Million)
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and ¢

elements ¢

unique shapes

The trajectory is then calcu

sweep of data using the IMU and surface

elements extracted again in the same way.

www.societyofrobots.com










Liang et al 2018







[From Pos: -84.399, 4722 To Pos: 7.695, -25.580|
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J fusion
— adding
e crown

We cleared the stem area from O to 2 m of

branches and other neighboring trees which
were not detected automatically.




/O Extracting e: XYZ position, DBH, Height, Crown

3D Forest Open Source Software
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To produce this

map took a lot of
time and energy
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VIRTSILV PORTAL




Abous VIRTSILV Case Studies Contact

About VIRTSILV

VIRTSILY is a software application for extracting data analytics about forest and individual trees, using LIDAR point cloud. It produces virtual models and
measurements.
The technology is original and was developed and tested in Romania.

In situ data

Step1- Data

Collecting LIDAR data is the first and essential step. The methodology for data gathering is based on mobile LIDAR systems, The area of interest (401) must be a forest area with such
dimensions and density of trees that the LIDAR system to be able to penetrate through it and collect information about individual trees. The shape of A0l can be arbitrary and the
linear dimensions may vary in the order of tens of meters, The number of threes in the ADI, depending on their density, age, species, can be from some tens to a few hundred,

The LIDAR operator must obtain a full, all around, map, by going along the perimeter of the AOl and collecting data from different angles and positions. The density/distribution of the
30 virtual points must allow visual identification of individual trees, of their trunks, of the soil around them and, as much as possible, of their main branches and canopies.

The technology is original and was developed and tested in Romania.

*https: / /webgis-mapping.ro
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Figure 2. LIDAR data set. Ground and off-ground Birdseye view



Data ingestion and initial settings.

Extracting the ground level model,

Calibrating the system for machine learning

Extracting individual trees (segmentation)

Building mathematical models for each individual tree,
based onin situ data and theoretical formulas (like
diameter vs. height statistic tables and laws).

B

Exporting resultsin a local DB (geometry, position, volume,
height for each tree), generating data analytics (humber
of trees, total trunk wood volume, average height, tree
clensity etfc.).




n {px) Maximum number of pixels for screen rendering
n. u {m) Side of the initial grid for projective density calculus
n. u ({points/mp) Critical observation points density for individual trunks detection

n. u ﬂ {points/mp) Critical density for tree details detection

n. u - (steps) Maximal non-connexity jump for trunk extraction

l. u - (steps) Maximal non-connexity jump for tree details extraction
n. u m {m) Storey height for analysis
n. u (points/story) Maximum number of points per storey sample

n. u m (m) Proximity ball radius for density calculul near trunks

.u m {m) Critical connexity distance for trunk extraction

L[] m {m) Minumum trunk radius

.u {-) Threshold value for the error in the trunk determination process

.u {-) Threshold for non-overlaping degree between consecutive floors

L3
Cq nm q Xim L[] {m) Maximum starting height level for a trunk

.u n {-) Minimum number of floors for a tree
.u {-) Maximum error for a candidate trunk chain
.u - {m) Minimum height for a trunk

-u m {m) Connection radius between original data and mathematical model

of the system

forest.

Figure 4. Main control panel, with 18 of the most important parameters of the
system. The user must be well trained for a good usage of the panel. All the
parameters are kept inside predefined intervals of variation.




L.

Raw tree extraction for the scene in Figure 1, using the initial data for representation.
There were discovered 350 potential trees. The bright green spots from the bottom of
the trunks mark the intersection with the ground level.
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Comparison between raw tree extraction and the mathematical model of the same trunk.
LEFT: XZ view, RIGHT: YZ view.







Qualityclass  Volume%

1 56.76%
2 34.38%
3 7.54%
4 1.33%
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tree stem curvature
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Legend

Tree spedes
* Fir
Beech
Spruce
Pine

Tree position on VHR satellite image (WorldView3) — source
Google Satellite
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Extrapolating data from Terrestrial Laser Scanner using RS
data
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Extrapolatlng data from Tekréstrlal Laser Scanner using RS data

Classification was performed by using a pixel-
based supervised random forest (RF) machine learning algorithm (MLA)
executed on the Google Earth Engine (GEE) cloud computing platform




Standing tree volume map overlap with forest compartment map




Diference between field measurement and RS

regression estimation
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volume RS
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Standing tree volume map overlap with forest compartment map



Standing tree volume map overlap with forest compartment map
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Standing tree volume map overlap with forest compartment map
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