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Update on use of LiDAR
ALS, ULS, MLS

Single Tree LiDAR
Imputation

Hurdles for Implementation - Nov 2023
David Herries

Interpine Remote Sensing Team:
Susana Gonzalez, Aki Yang, Joo-Hynn Ahn, Athul Wilson, Caleb
Strickland, Chris Scoggins, Murray Walker, Perry Han, Sam West
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So Why LIiDAR Recap ?

What

's Been Happening ?

The Challenges
Where to Next ?




Density

irborne LiDAR for Production Forest Yield Table Development
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Waterway and Riparian Management INTERPINE
using deep leaming for detection of cutover residue o e e
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direction of fall
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Watching a forest grow with LIDAR
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Watching a forest grow with LIDAR .
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Watching a forest grow with LIDAR

2022
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LiDAR Changes The Way Identify With The Forest
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= _ . Single Tree LiDAR Data
A A Combined with
Hovermap Ground
Based Inventory Data

Results from Recent in Forest Trials

Perry Han

ﬁ treetools

Real-time Thinning
Assessment

Sept 2023
David Herries

Susana Gonzalez, Aki Yang, Aglika Gyaourova, Athul Wilson,
Caleb Strickland, Chris Scoggins, Murray Walker, Perry Han,
Sam West
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Stocking 261 stems/ha

Stocking 352 stems/ha

Stocking 448 stems/ha
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Drone Based LiDAR
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%T I Making Digital Enabled

| Thinning a Reality

RESEARCH
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Bringing innovation to our natural resources
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Remove technical hurdles and roadblocks to get useful technology into the hands of forest users

Create a thinning pre-assessment tool to plan and assist operators and prototype a Real-time or Near
Real-time in field workflow post thinning assessment of tree stocking (and related key metrics)

= Stage 1 — pre-assessment workflow for stocking and height Precision Silviculture

Modernising forest management in the digital era

m Stage 2 — post-assessment infield laptop near real-time prototype

[ools for
= Focused Metrics foresters
m Pre-assessment
= Tree Size > Height and Crown Area (with imputed DBH and Volume) “EyeS in the air, redUCing
= LiDAR sensor approach the boots in the blackberry”

m Post-assessment
m Tree Stocking > Gap Analysis
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Digital Elevation Model

Canopy Height Model

Tree Peak Detection (incl. Height)
Crown Detection and Crown Metrics
treetools Stocking / Tree Height Heat Map
ATLAS GeoMaster Summary Import
Regeneration Modelling

Tree Selection / Competition Index

Area of LIDAR
Interest Data

“~

products available for download
information stored for limited time INTERPINE

(Ie 7 dayS) Bringing innovation to our natural resources



The future of tree
thinning assessment.

Treetools offers pre and post thinning assessments to support
forestry decision making.

Now available in BETA format, Treetools has been designed to
support forest managers better direct thinning crews and will
advance into a real time, in forest, application in future versions.

The first iteration leverages advanced data sources such as LIDAR
and RGB imagery to deliver pre and post assessment thinning maps
including tree location, stocking, derived gap analysis, digital

surface model, tree height and digital crown area. « treetOOIs
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Toitu Te Whenua

Land Information
New Zealand

l’l’l‘o‘

Elevation Aotearoa

NZ Elevation Map - LiDAR availability and release schedule About the elevation programme Get started How-to guides - open source How-to guides - ArcGIS Case studies =
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- . R vy e P Layer List

Layers

r v Available

' Coming Soon

v Collection In Progress
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Basemap @ CC BY 4.0 Land Information New Zealand




Getting Started MyOpenTopo Partner With Us Search OpenTopography...

<& OpenTopograph HOME  DATA
w High-gsolution Toponghygzta ancholsy

Latest News

Polar Geospatial Center’s ArcticDEM and REMA data now accessible via OpenTopography

Sep 11,2023
ArcticDEM and the Reference Elevation Model of Antarctica (REMA) are now accessible via OpenTopography with our value-
added tools for access, processing, and visualization. The 32m and 10m resolution data products are open to all users, while...

New SfM Dataset over Mount Rainier, Washington

Sep 5,2023
OpenTopography has recently added a new structure from motion (SfM) dataset over Mount Rainier in Washington State. This
dataset was collected by the National Park Service Mount Rainier (MORA) Geology Division in cooperation with the Alaska

Region...

RESOURCES LEARN ABOUT

 Requestan APl Key

Latest Datasets:

@ Porirua, Wellington, New Zealand 2023
@ Reference Elevation Model of
Antarctica (REMA)

@ Quantifying Channel Change in a Steep
Coastal Stream, CA 2022

l~”Real Time Analytics




Getting Started MyOpenTopo Partner With Us Search OpenTopography...

_“ Ope nTo pogra phy HOME  DATA-  RESOURCES ~  LEARN -  ABOUT -

High-Resolution Topography Data and Tools

H Wel Guest (Signl
Point Cloud Job Results elcome Guest {Sign In)
Modify and resubmit this job Download job metadata
Full job metadata View job configuration Q

Dataset Citation: BOPLASS Limited, ToitQ Te Whenua Land Information New Zealand (LINZ) (2023). Bay of Plenty, New Zealand 2019-2022. Collected by Aerial Surveys,
distributed by OpenTopography and LINZ. https://doi.org/10.5069/G9W66J0Z. Accessed: 2023-09-12

Use License: CCBY 4.0

pcl694524786016 NZ20_BoP Test Tree Tools 2023-09-12 13:19:46 2023-09-12 13:20:56 70 secs 28,592,342 Done v

Download Data ©

Point Cloud Results e Download point cloud data in LAZ format points.laz (116.2 MB)

Citation Policy | FAQ | Media | Donate | Contact Us



demo_treetools
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Now available in BETA format, TreeTools has been designed to support forest managers better direct

thinning crews and will advance into a real time, in forest, application in future versions.

The first iteration leverages advanced data sources such as LIDAR and RGB imagery to deliver pre
and post assessment thinning maps including tree location, stocking, digital surface model, tree
height and digital crown area.

treetools

 INTERPINE
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Kia ora david.herries@interpine.nz,

Your project data demo_treetools.zip has been
processed.

Your results are available here:

https://ipgimageuploads.blob.core.windows.net/im
ages/Results/demo_treetools 60cd57aa754d5 resu
lts.zip?se=2023-09-
18T23%3A00%3A52Z&sp=rt&sv=2020-06-
128&sr=b&sig=G74cEIXEXqpRN1RTEFSYNMSsjqffGH
w270LfLT11w5pN0%3D

The results will be available for 7 days.

Naa mihi

~
;; treetools

01 _ClassifiedPoints
02_NormaliseHeight
03_Digital_Elevation_Model
04_Canopy_Height_Model
05_TreeTops_Crowns
06_Aeriallmagery

08 _FileLists

09_QualityControl

INTERPINE

Bringing innovation to our natural resources



Project Insert Analysis View
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Alpha Prototype Release End Sept
treetools.interpine.nz
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% The future of tree X

thinning assessment.

Treetools offers pre and post thinning assessments to support

forestry decision making.

Now available in BETA format, Treetools has been designed to

support forest managers better direct thinning cre and will

advance into a real time, in forest, application in future versions.

The first iteration leverages advanced data sources such as LIDAR

and RGB imagery to deliver pre an

post assessment ing maps ;

:; treetools

including tree location, stocking, derive

gap analysis, digital

surface model, tree height and digital crown area
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1m Slice Hovermap and ULS Data Merged

5m Slice Oblique View of Hovermap and ULS Data Merged




1m Slice Profile of Hovermap and ULS LiDAR Merged.
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Diameter Stem Extraction
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Copyright / Disclaimer

The information in this document has been prepared and approved by Interpine Group Limited (Interpine). Access to the
information in this document is being given by Interpine specifically to the person(s) to which it was intended. The information
contained in this document remains the intellectual property of Interpine and may not be reproduced, distributed or published
by any recipient for any purpose without the prior written consent of Interpine.

Although all reasonable care has been taken to ensure that the information contained in this document is accurate, neither
Interpine nor its respective officers, advisers or agents makes any representation or warranty, express or implied as to the
accuracy, completeness, currency or reliability of such information or any other information provided whether in writing or
orally to any recipient or its officers, advisers or agents.

Interpine and its respective officers, advisers, or agents do not accept: any responsibility arising in any way for any errors in or
omissions from any information contained in this document or for any lack of accuracy, completeness, currency or reliability of
any information made available to any recipient, its officers, advisers, or agents; or any liability for any director or consequential
loss, damage or injury suffered or incurred by the recipient, or any other person as a result of or arising out of that person
placing any reliance on the information or its accuracy, completeness, currency or reliability.
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