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Stem Measurements




Ground estimation Issues

* Time consuming

e I[naccurate (at the best first log)

e Form factor (usually Girard)

e Rarely measured in daily practice - guestimation

e Lack precision (half log)
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Objective

 Main: Develop a procedure that estimate tree

products that is fast, accurate, precise, and

Inexpensive.

e Focus on fast and accurate

e Secondary: prove that computer vision techniques

provide fast and accurate estimates of stem

attributes - dbh



Structure from Motion

 Range imaging technique for estimating 3D objects

from multiple 2D images




Procedure

. Record images
. Create point cloud

. Calibrate point cloud

. Execute measurements

. Corrections



Species & Location

 Loblolly pine

* From first thinning to rotation age
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Photogrammetric Point Cloud
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PPC calibration
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PPC Measurements
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Bias=1.72 cm
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Bilas reduction

bias

correction

=error @ dbh + Calibration

= —

x Relative Height

error

dbh measurement error [cm]

-1 0 1 2 3 4

Calibration error [cm]

Calibration error is close to bias

14



Diameters

PPC-based diameter measurements (cm)

A PPC-based diameter measurement with bias correction
@ Original PPC-based diameter measurement
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Bias reduction (2)

e After reduction: accuracy 1.5 mm

eight at whichdifference <10%i1s>10 m
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Problems

1. Slow

2. Needs bias corrections for outside diameter

17



Automatic measurements

 Complex combination of algorithms

e Existing

 Newly developed

 Compute INSIDE BARK diameter at any height

e Matlab
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Automation Results
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Automation Results
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Automation Results




Issues
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Results

e Computation time: aprox. 250 sec
* Measurements every 4 inch

* Inside bark diameter

e Accuracy: more than 95%

 Depends on rendering process
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