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Abstract The National Forestry Inventory of Korea has started the 7th (2016 ~ 2020) survey from the first (1972
~ 1974) National Forest Situation Survey. The diameter at breast height was measured using a diameter tape, and
the tree height was measured using a hypsometer in the National Forestry Inventory of Korea from the 1st to recently
the 7th surveying. In the case of the diameter tape, however, irregularly shaped trees may cause a large error. In the
case of a hypsometer, the height may be measured indirectly in 10 cm increments to the front edge of the tree, so
that the accuracy may be lowered. This paper suggests the use of SLAM to improve the accuracy and advance forest
investigations. For this purpose, a test bed for the measurement of DBH and tree height was set up, and the scan
data was acquired directly using SLAM equipment. The accuracy of DBH and tree height measurements were
analyzed. As a result, it was possible to calculate directly the DBH and tree height to Imm unit, and it showed that
the DBH accuracy of 2cm or less and the accuracy of the tree height accuracy of 1.3cm or less are sufficient for
practical use. Based on the results, the scan data will be acquired for sample points and analyzed.
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Fig. 1. Test bed
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Fig. 2. Coordinates and target number about test bed

Fig. 4. Distance calculation between No.l and No.2
specimen
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12m)E §A3ke] 20S A @Bk Fig. 38 24 2

= ek No. Distance | Error No. Distance | Error
1~2 0.897 0.002 1~6 0.898 0.001
2~3 0.908 -0.009 2~7 0.900 -0.001
3~4 0.898 0.001 3~8 0.891 0.008
4~5 0.897 0.002 4~9 0.880 0.019
6~7 0.910 -0.011 5~10 0.894 0.005
7~8 0.900 -0.001 6~11 0.891 0.008
8~9 0.899 0.000 7~12 0.908 -0.009
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11~12 0.884 0.015 9~14 0.911 -0.012
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13~14 0.903 -0.004 11~16 0.912 -0.013
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Fig. 3. Scan result about test bed
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Table 4. Measurement results of height using
measuring tape (unit: m)
No. Height No. Height
1 0.191 14 0.200
2 0.202 15 0.193
3 0.191 16 0.196
4 0.196 17 0.198
5 0.192 18 0.193
6 0.201 19 0.200
7 0.199 20 0.199
8 0.199 21 1.935
9 0.160 22 1.938
10 0.198 23 1.944
11 0.192 24 1.939
12 0.201 25 1.940
13 0.191 e of 0.195

Distance measurement of vertical direction

s
SLHINEDN ¢RBET e 8 4

Fig. 6. Process of calculating the height from the

scan result of No.21 pole

Table 5. Height and error calculated from scan
results (unit: m)

No. Height Error No. Height Error
1 0.187 0.0040 15 0.194 -0.0010
2 0.202 0.0000 16 0.195 0.0010
3 0.199 -0.0080 17 0.201 -0.0030
4 0.188 0.0080 18 0.206 -0.0130
5 0.191 0.0010 19 0.200 0.0000
6 0.194 0.0070 20 0.202 -0.0030
7 0.199 0.0000 21 1.998 -0.0060
8 0.194 0.0050 22 1.992 0.0020
9 0.157 0.0030 23 1.996 -0.0010
10 0.202 -0.0040 24 1.991 0.0030
11 0.196 -0.0040 25 1.996 -0.0040
12] 0201 0.0000 RMSE (Specimen)| 0.0051
13 0.200 -0.0090
14 0.200 0.0000 RMSE (Pole) 0.0036
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