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Seeing the Trees through the Forest



Finding a tree

Tree segmentation utilizing Li et., al. 
(2012) with default parameters

Aerial LiDAR Scanning Point Cloud



Terrestrial LiDAR 
• Tree Profiles
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Aerial LiDAR 
• Tree Profiles



Average Proximity to Field Tree: 1.87m (std:1.26; stde:0.12)
Average Height to Average Field Tree: 0.98 (std:0.17; stde:0.08)
Stems to Field Stems: 92% f-Score
Stems per Hectare to Field Stems: 94% f-Score

Aerial LiDAR 
• Tree Profiles



Pine White Spruce

Black Spruce Larch

Fir



PoplarBirch Aspen





Side Profile



Top- 
Down 
Profile



Rate of 
Change

High

Low

Magnitude of the 
Rate describes the 
shape

• Number of Returns
• Density of Returns
• Intensity of Returns
• Visible Light (RGB)
• NiR
• …



-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Apex - 20cm 20 - 40cm 40 - 60cm 60 - 80cm 80 - 100cm

R
A

TE
 O

F 
C

H
A

N
G

E

CROSS SECTION POSITION FROM APEX

Moving Down Vertically, Taking Horizontal Cross Sections

Aspen Black Spruce Pine White Spruce
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Vertical Distance from Apex
 40cm
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Species to Field Species: f-Score 91%
Aspen misclasses to Pine
Pine misclasses to Spruce

>4,500 
Features



Seeing the Trees through the Forest



Seeing the Forest through the Trees







Terrestrial Laser Scan of scrub Aspen at 
Jumping Pound Demonstration Forest



1997 - 2023

Ted Gooding

Passing the Torch

Happy 
Retirement



Nick Parayko Images

Thanks Collaborators and 
Open-Source Community
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