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Protective Tree Management Technique using LiDAR 3D Scan
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Abstract

In this paper, the technique of measuring DBH(Diameter at Breast Height) and the height of protected trees using
LiDAR 3D scan data and the integrated protected trees management system based on digital technology were studied
and analyzed. For this purpose, an automatic measurement algorithm consisting of data collected using LiDAR was
proposed for the protected tree, separating the ground and the wooden object data, separating the measured wooden
object from the various wooden objects, and automatic measurement of the DBH and the labor of the separated tree
object. For the purpose of the experiment, 3D scan data were collected and the algorithm was implemented and
tested on the protected tree colonies in A region and 30 Pine, Nut Pine, Larch, and 90 pine trees, respectively. As a
result of the experiment, the automatic measurement technique using the proposed LiDAR confirmed that the DBH

and height of the wooden object can be measured without human error.
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Surveillance Monitoring |

Real-time Environment

Sensing

- Climate, move

- Sail, pests

- Temperature and
humidity

Protective Tree
Property Measurement
- DBH, Height
- 3-D shape

Appreciation of a
Protected Tree

-VR images
- 3-D shape

Big Data Analysis

- Predicting the risk of
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- Growth Support
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Fig. 1. Protective tree management system using digital technology
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1. Reprocessing

| Raw point cloud data acquisition using Lidar

v

Raw data primary adjustment
(Acquired by reference X, Y, and Z coordinates)
raw data integration)

Point cloud data refinement
(Remove duplicate and unnecessary data)

+

Collecting sample tree cluster data
( Raw data secondary adjustment)

Point cloud
data upload

Step 1

A J

2. Separation and Mashed Processing

Morphological classification filtering

(Morphological classification and filtering of
classified and non-classified point clouds)

»

Separation 1
Point cloud data separating for

ground and tree clusters and
octree analyzer
method?

|

IDW (Inverse Distance Weighting) interpolation
(Interpolation for missing ground and missing space)

|

Separation of the ground and tree cluster data

(Separate and group of point cloud data for measuring properties of

ground and protected tree objects: ground data, tree data)
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Step 2

3. Segmentation and Data Base Processing l

Point cloud data slicing
(Sliding on x values, slinging on y values, slinging on z values, basic
data work for accurate tree separation before Octree segmentation)

+

QOctree layer division and labeling
(Group slice individual point cloud data into object trees according to
changes inx, y, and z values: cluster separation through labeling)

w

Separation 2
1 (Cluster separated point cloud Point cloud
\/ data into tree objects detecting data error?
and segmentation)
Point cloud
Process 3D data base for each tree abjects data delete
(Process 3D model of separated trees, properties data base)
|
v
Step 3

4. Extraction Processing : DBH Data and Tree Hejght Data Extraction, Other Properties Data
Extraction, and Final Data Base Processing
h 4
Diameter Breast Height(DBH) extracting by object trees.
(Extraction of DBH data of separated trees)

v
Tree Height Extracting by Separated Object Trees
v
Extracting other properties such as crown dimeter by object tree
v
3D Data by Objectified Tree and Properties Data Base by Tree

a% 2. 2o[CtE o] &%t LFe EndE ¥ 1 ASEF L1 F
Fig. 2. DBH and tree height automatic measurement algorithms for trees using Lidar
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Fig. 3. Comparison of tree height automatic measurement
results using manual and Lidar
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Fig. 4. Comparison of DBH automatic measurement
results using manual and Lidar
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