
4 

 

 

UAV
 

 UAV  
 UAV

 
  

 
 

 UAV  

 
  

 
 

 
 

 
 

29  
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UAV  
UAV and TLS and DBH UAV and ITD LiDAR and DBH 

*UAV(Unmanned Aerial Vehicle TLS(Terrain Laser Scanning: DBH
Diameter at Brest Height: ITD Individual Tree Detection  
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2-1  

 
 

 2-1.  
   

 
 

. ,933.pp20-
21.2019 

 
29

.2018 

UAV
 

 

Yuanshuo Hao Individual Tree 
Diameter Estimation in Small-
Scale Forest Inventory Using 
UAV Laser Scanning.Remote 
Sensing 13(13).2020 

/  
29

.2018 

 

TLS 50m
1-2ha/  

3

.
.40 1 .pp49-55.2020 

TLS 
TLS 

 

 ,  ,  
,  ,  :

.
.102(2).pp133-138.2020 
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2-2  
3

Riegl-VUX1 Phoenix Ranger LR  
Sony α7R
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UAV  
 

 2-2.
 

  

 

 VUX-1LR 
 RIEGL 

 
 

1350m@60%  
 750kHz 

Class1  
4  

3  

URL http://www.riegl-japan.co.jp/product/pdf_1/RIEGL_VUX-1LR_Datasheet_2019-11-29.pdf 

 
  

 

 7R  
  

 
 

35mm  
CMOS  

15  
1.2  

URL https://www.sony.jp/ichigan/lineup/ 

 
   

 

 FAZER R G2 
  

 
 

35kg 
110kg 
2,800m 
72km/h 
90km 

URL https://www.yamaha-motor.co.jp/ums/solution/fazer_r_g2.html 
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2-1  

 
 2-1.  

  
2-

2(a) 2-3  
40m 20m

40m 80m  
 

 2-3.  
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2-2

 2-2.
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2-3
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2-6
 

[1]
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3  

i. 2-7   

TIN TIN
3 3
3 TIN

TIN TIN
 

ii. 2-8  

2  
iii. 2-9  

 z  
iv. 2-10   

2/3
 

 

2-7  
 

 
2-8  
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2-9  
 

 
2-10

  
2-11

2-5

22-111.   
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2-5 DBH  

 

 
 

y =1.4021x3-2.7861 x 2+2.4885 x 

 
 

y =1.4021 x 3-2.7861 x 2+2.4885 x 

 
 

y =1.4021 x 3-2.7861 x 2+2.4885 x 

 
15 (*) 

y =1.2436 x 3-2.6203 x 2+2.4395 x 

 
15 (*) 

y=1.3911 x 3-2.8743 x 2+2.5691 x 

 

(*) 15 0.5m  
 

: 2010  
39 1-18  

 

x = H-hi / H 
y =di/d0.9 
H : (m) 
hi : i  
di : i  
d0.9 : 0.9H  

2-12 2-13 2-14
 

 
2-12.  

 

 
2-13   

 

 
2-14  

 

2-12  
DBH DBH

GNSS

*  
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2-13  

DBH GNSS

 
 

2-14  

DBH 2
DBH DBH DBH  
 
Step1  

DBH
4m 10m 14m
H12 14m 18m H16 H20 H24

2-15  

 
2-15

Step2  
DBH H12 DBH

D12 H16 DBH D16 D20 D24  
 
Step3  

X DBH
 

floor( X / 4, 0 ) * 4 floor  
ceil( X / 4, 0 ) * 4 ceil  

19.5m 2-16  
=floor( 19.5 / 4, 0 ) * 4 = 16 … H16 
=ceil( 19.5 / 4, 0 ) * 4 = 20 … H20 
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2-16

 
Step4  

Step3 2
DBH  

19.5m  
H1 = H19.5 – H16 = 3.5 
H2 = H20 – H19.5 = 0.5 

D19.5 = D16 * ( 4 – H1 ) / 4 + D20 * ( 4 – H2 ) / 4 
D16 = 31.0cm D20 = 33.0cm  

D19.5 = 31.0 * ( 4 / 3.5 ) / 4 + 33.0 * ( 4 – 0.5 ) / 4 = 32.75 
19.5m DBH 32.75cm  

 
DBH 10m 40m

9.5m 40.5m
H8 H44 D8 D44

D9.5 D40.5

Step2 DBH 2-
17 DBH DBH

D8 D44 Step4  
 

 

4 DBH
DBH  

 
 

( DBH)i= 
( DBH)I  [ ( DBH ) ( DBH )] 
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2-17. DBH  

 
 

  
99%

 
 
 

 


