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Application of Terrestrial Laser Scanning to a clearcutting operation
in Utsunomiya University Forests at Funyu
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Abstract: The present study verified top end diameters and sweeps of bucked logs with Terrestrial Laser Scanning data measured
at a clearcutting operation site of the Funyu experimental forest, Utsunomiya University, Japan. Then, the economic balance of the
operation was estimated with time studies. Stems were extracted from measured TLS data manually and automatically. Then,
diameter of stems were estimated. In total, 176 logs from 23 stems of Japanese cypress (Chamaecyparis obtusa) and 2 stems of
Japanese cedar (Cryptomeria japonica) were bucked. All 176 logs were extracted from TLS data manually whereas only 150 logs
were extracted automatically. The numbers of not extracted logs were increased according to the increased heights. Measured top
end diameters were less than those estimated with TLS data and errors between measured and TLS data were increased according
to the increased heights. Sweeps had a similar trend with top end diameters and swellings below 5-m heights detected automatically
with TLS data were smaller than actual values because of disrupting laser scanning by understory vegetation. Revenues estimated
from TLS data were more than actual values because of larger top end diameters, subsequently larger volumes. On the other hand,
costs estimated with TLS data were similar to the measured values. Therefore, revenues had a larger effects on errors of estimated
economic balances. Economic balances estimated with TLS data automatically were the closest to the measured values.
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Table. 1 Price list (JPY/m3)

Bk X £k B/¥  AFX
2 A 6-14 3,000 2,800
16-28 14,890 6,980
30— 33,000 6,980
B 6-14 3,000 2,800
16— 6,890 6,890
C 6— 2,800 2,800
3 A 11-14 11,240 11,860
1620 20,583 14,780
22-28 20,5683 13,300
30— 20,583 -
B 6-14 2,800 2,800
16-28 17,760 2,800
30— — 5,000
C 6— 2,800 2,800
3.65 A 22-28 - 12,200
30— - 13,820
4 A 10-14 17,090 -
1620 19,000 -
22-28 25,800 15,480
30— 25,800 14,660
F— 2. AKE
Table. 2 Number of logs
mE JEHU FE AW
-5m 32 32 32
-10 m 40 40 40
-15m 38 38 33
-20 m 53 53 40
20 m - 13 13 5
G 176 176 150
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Table. 3 Top end diameter (cm) #£—4. K& (cm)
EH O FE EED) Table. 4 Sweep (cm)
mS ¥¥ 37 RMSE #7%E RMSE FH) H @)

-5m 2283 1.03 1.84 0.37 1.55 mE ¥ 8% BRMSE 7% RMSE

-10m 20.38 1.63 2.02 0.75 1.43 -5m 2.50 1.29 2.31 -0.15 1.39

-15m 16.63 2.77 3.24 237 3.80 -10m 1.04 0.41 1.18 0.46 0.78

-20m  12.51 3.96 4.84 3.44 4.46 -15m  1.14 0.59 1.45 1.50 2.60

20 m - 8.16 6.57 9.76  4.02 6.88 -20m  1.38 1.75 2.68 231 3.34

Gt 16.74 2.81 418 1.85 3.33 20m- 1.68 5.57 593 2.65 3.55
AZEIT TLS (F8) - HEbRhH) —EH AR 148 137 252 1.12 2.34
RMSE (% Root Mean Square Error FZEIT TLS (F#) - BEiht) — 3250

RMSE % Root Mean Square Error
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Table. 5 Sweep class
EX A B C &
4m  FEH 14 0 O 14
FH 12 1 1 14
HE) 12 2 0 14
3m 3 67 7 0 74
0 . . FH 63 7 4 714
0 10 20 HE) 49 13 10 72

S (m) om  FEM 47 23 18 88

FH 34 14 39 87
K—1. @B LER HE) 31 13 20 64
Fig. 1 Height and diameter
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Fig. 2 Top end height and log number with log length
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Fig. 5 Economic balance estimation
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