UAV Based LiDAR for Forest Inventory

Sam West | Remote Sensing Consultant and UAV Pilot| Interpine
James McEwan | Technical Manager | Wenita Forest Products
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DJI L1 Sensor

RGB camera
Live point cloud feed
Number of advantages over photogrammetry
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tations?

Challenges & Lim



UAV Assisted Inventory —
Technigues and Applicability

Advantages

 Full stand measure rather than sampling, improved accuracy

* Mapping of individual tree locations, accurate stocking and distribution
* Reduced plotting effort

Disadvantages

* Scale

* Additional complexity, data management

* Hardware/software entry barrier



UAV sensing techniques

Photogrammetry LiDAR
* UAVs now standard equipment * Much higher cost entry barrier

* Processing software required to ¢ Steep learning curve

stitch images to produce * \Very rich point cloud compared
orthophoto to ALS

* Processing software also
produces point cloud — Structure
from motion (SfM)

 Suitable for deep canopy,
mature stands



Inventories where UAVs might assist

Survival/Mortality survey (9 months)

Orthophoto/ deep learning tree detection

Silvi scheduling? LiDAR, CHM

Silvi QC (after thinning, 9-12 years)

Photogrammetry, SfM, point cloud
analysis

Mid rotation, Pre harvest inventory
(18,24 years) LiDAR point cloud analysis
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Post Silvi QC Photogrammetry

* Flight/Image capture considerations

* Lighting, sun angle, altitude, forward/side overlap, flight speed, image
blur, terrain awareness etc

* Prior LiDAR derived DEM availability
* Registration of images to ALS LiDAR survey imagery
* Point cloud DEM derivation, check against LIDAR DEM



Photogrammetric (SfM) Process

Step 1

Step 2

Step 3

Step 4

Image Capture

Image Processing

Point cloud
normalisation

Point Cloud analysis

UAV flight survey, capture multiple overlapping images.

Registration of imagery to prior LiDAR derived DEM to
produce good accuracy orthophoto and point cloud.

Subtract the prior LIDAR DEM from point cloud.

Same process to derive stand metrics as with LiDAR.
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Photogrammetric (SfM) Process

Step 5

Step 6

Step 7

Step 8

Prepare for field
measurements

Field measurements

Apply field data to
update tree list

Tree list output

Load orthophoto and tree point layer with attribute data
onto tablet for field measurement

Sample across the stand range — DBH and height.

Derive measured height to point cloud height relationship,
dbh to height relationship

Thin/Export tree list for use in Forecaster.
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