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Abstract 
The Diameter at Breast Height(DBH) is the basic data among the essential items of forest 

management. Existing DBH survey have generally been made manually. But this way can cause 
personal and has a disadvantage that it is difficult to measure when the shape of the tree is 
irregular. In recent years 3D laser scanning method has been introduced in the field of forestry. 
In this study, DBH and tree height were measured using a 3D laser scanner. Data on the forests 
studied were obtained using hand-held scanners and DBH and tree height were measured. 
Additionally obtained data on felled trees was also performed software measurements, and 
compared the measurements with calipers. The DBH measurement showed a deviation of less 
than 4 cm compared to the caliper measurement. This result indicates that the DBH can be 
measured using a hand-held scanner. And measuring a 1.2 m high diameter is difficult in the 
field, so using a handheld scanner will improve work efficiency. The tree height was within 10 
cm of the reference. Although the reference was measured using the total station for accurate 
measurement, the error of the clinometer used in the field is likely to occur, and the tree height 
measurement using the hand held scanner may improve the accuracy of the measurement. 
Further research and measurement automation in the future, the scanner-based method that 
can be used to reduce noise will be used to measure the diameter of a log tree. 
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1. Introduction 

In Korea, it is conducting a survey of national forest resources to obtain basic data on 
forest statistics and assess the health of forest ecosystems. Forestry in typically using the 
tools to measure the activities, including size, scope of the tree[1][2][3]. This information 
has many derivative effects on actual measurers and related tasks or tasks for information 
users[4][5][6]. Therefore, accurate results are important because they are the basis for 
research and development related to forests. DBH is the diameter of a tree measured at 
1.2 meters in height[7][8]. DBH is a item for forest research and the most basic data 
among the essential items of forest management, forest inventory and carbon cycle 
modeling. Existing DBH measurements were typically performed manually using calipers. 
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However, this method can cause errors in different people, and it is difficult to measure 
trees if they are irregular in shape. Tree height, along with DBH, is one of the most 
important factors affecting the volume of trees, so accurate and accurate measurements 
are required[9][10][11]. In fact, tree height is measured indirectly from clinically to the 
neck end in 10cm increments, and this method also has a high probability of error. 3D 
laser scanning method was introduced in forestry field with emerging technology[12]. In 
this study, forestry research using 3D laser scanners was conducted for innovation and 
application of emerging technologies, and DBH and tree height were measured using 3D 
laser scanners. Geometric information obtained from 3D laser scanners is actively 
utilized for reverse engineering and quality inspection of various industries and is 
expected to be used as a new technology for tree management among mobile technology 
trends in forestry. Data from the forests studied were obtained using hand-held scanners 
and measured DBH and tree height. 
 
2. Data Acquisition and processing 

In this study, experimental forests located in Suwon were selected as research sites. A well-
managed forest, easy access and a bugle tree that can measure DBH and tree height were 
selected for research. GEOSLAM Horizon was used to collect data from the research area. 
Horizon is a portable 3D laser scanner with an IMU (Inertial Measurement Unit). This 
equipment gets data as it walks around, so it can acquire data quickly. In addition, automatically 
registered point clouds can be created using SLAM (simultaneous localization and mapping) 
technology. Figure 1 shows the shape of the GEOSLAM Horizon. 

 

 
Figure. 1 GEOSLAM Horizon[13] 

Data acquired using GEOSLAM Horizon is three-dimensional data in the form of a point 
cloud. Continuous acquired data is automatically registered using SLAM (simultaneous 
localization and mapping) technology. Data collection was made for forest areas and deciduous 
trees. Figure 2 shows the data acquired using GEOSLAM Horizon. 
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Figure. 2 GEOSLAM Horizon data 

The LAS point cloud was created through data processing. The LAS format is typical point 
cloud data. It can be handled by many general-purpose software programs. 
 
3. Usability assessment 

In this study, DBH and tree height were measured using point cloud data generated by 
processing to assess the effectiveness of forest area measurement using hand-held scanners. 
DBH and tree height were measured using the Simple Real Works software that could edit the 
point cloud. The land and trees were separated for this purpose. Figure 3 shows the result of 
separating the trees from the land. 

 
Figure. 3 Separating the tree from the ground 
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The measured values of DBH and tree height were compared with calipers and total station 
values, respectively. Fig. 4 shows the comparison of DBH and tree height. 

  
(a) Deviation of DBH  

 
(b) Deviation of tree height 

Figure. 4 Comparison of DBH and tree height 

As shown in Table 1, DBH measurements showed deviations less than 4 cm compared to 
caliper measurements. Research sites are experimental forests, so accurate DBH measurements 
can be made using calipers. This result indicates that the DBH can be measured using a hand-
held scanner. This method can reduce errors in measuring calipers of irregularly shaped trees 
in real forests. In addition, because measuring a 1.2 meter-high diameter is difficult in the field, 
the use of hand-held scanners can increase work efficiency. The height of the tree was within 
10 centimeters of the standard value. For accurate measurements, the baseline was measured 
using the total station, but there is a possibility of errors in the clinical system used at the site, 
and tree height measurements using hand held scanners can improve measurement accuracy. 
 
4. Conclusion 

In this study, forestry research using 3D laser scanners was conducted for innovation and 
application of emerging technologies, and DBH and tree height were measured using 3D laser 
scanners. The forest data were obtained using a portable scanner and measured DBH and tree 
height. Measurements were compared with calipers. The results of this study are as follows. 
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1. The DBH measurement showed a deviation of less than 4 cm compared to the caliper 
measurement. This result indicates that the DBH can be measured using a portable scanner. 

2. The height of the tree was within 10 centimeters of the reference value. For accurate 
measurements, the baseline was measured using the total station, but there is a possibility of 
errors in the clinical system used at the site, and tree height measurements using hand held 
scanners can improve measurement accuracy. 

3. Measurements of DBH and tree height using portable scanners will not only increase 
accuracy, but also improve work efficiency compared to conventional calipers and clinically. 
The existing method measures and records the DBH and tree height respectively, but the 
scanner method is effective because the results can be calculated with one measurement and 
one office job using software. 
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