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Validation Site List

• ５００m×５００m size site
– Yatsugatake,Yamanashi
– Fujihokuroku ,Yamanashi
– Tomakomai,Hokkaido
– Uryu,Hokkaido

• Other size
– Fujiyoshida,Yamanashi
– Ashizuri,Kohchi
– Kawamata,Fukushima
– Togane,Chiba (Trial site)

In cooperation with Nasahara Team



Developed BRDF simulator
BiRS

BiRS can simulate BRF of any observation geometry. 

Digital image, DSM, 
Spectrum information

Input data

BiRS





BiRS has already been installed in the PC of 
EORC. 



Next step

• BiRS for homogeneous forest is completed
• Mixed forest ratio is high in the world's forests
• Development of BiRS for mixed forest is 
required

• To increase the species of tree 



BRDF simulator for mixed forest

BiRS

BiRS can simulate BRF of any observation geometry. 

Digital image, DSM, 
Spectrum information

Input data To increase the 
type of Canopy

Spectral Image 
dataLiDAR



Canopy surface measurement using 
Laser Scanner



Comparison between DSM shade image & Still image



Extraction of individual trees from 
Point cloud



BRDF Liner Mixture Model

Decomposition

Observed spectrum
Soil

Veg.

Shadow
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s :Solar Zenith Angle

s :Solar Azimuth Angle

o :Sensor Zenith Angle

o :Sensor Azimuth Angle

CR :Cover Ratio
RF : Reflectance
 : Wave length
i :Category Number



Category Cover Ratio & Spectrum
(from Helicopter measurement)

Observed Spectral Reflectance 
on different sensor angles  Spectral Reflectance of 

each Category

Apparent Cover 
Ratio of Categories

Obtained from Helicopter measurement



Hyper spectral camera on FUGINS



Hyper spectral camera candidate

• For UAV
– Light
– Small

• NH‐3(to NIR)
• NH‐7(to NIR)
• SIS（to short wave IR)



NH‐7 (Hyper spectral camera) 



Problems of spectral image









Summary

• Improvement of BiRS
– Tree species information added to the DSM data
– Reflectance data of each tree species (Sun, shade) 
– Consider use of hyper spectral camera data

• Test of hyper spectral cameras
– Collection of field data
– Cooperation of Dr. Sakuma


