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We have studied on the development of methods of remote monitoring, analysis

and evaluation of spatiotemporal functional information on plant communities. For example, we have
calculated evapotranspiration index (iTVDl) from satellite (LANDSAT) data in the Kanto region and
around Lake Mashu and showed that it is effective for early detection of forest decline. In
addition, a new method (FLD-LISP method) and a chlorophyll fluorescence imaging system for obtaining

chlorophyll fluorescence parameters under sunlight were developed using 02A band in the absorption
band of atmospheric oxygen and applied for diagnosis of photosynthetic function. Furthermore, we
have developed methods for phenotyping with high accuracy by measuring the three-dimensional shape,
vegetation index and temperature of crops and trees from the ground and drone.



( UAV)
(chn)
Chl
(1)LANDSAT
iTVDI
iTVDI (NDVI)
Ts Ta
(Ts-Ta)
NDVIE  Ts
Ta
) Chl FLD
Fraunhofer Line Depth GOSAT
0,A

0,8

Chl

FLD-LISP (Laser-Induced

Saturation Pulse)
PAM
0,A
0A

chl

SfM (Structure from Motion)

®
10
3
Sfi
o
iTVDI
iTVDI
iTVDI
iTVDI
NDV1
NDVI
iTVDI
iTVDI

chl
(PRI)  PAN
LANDSAT
14
NDVI  iTVDI
NDVI
NDVI
iTVDI
NDVI
NDVI
iTVDI
iTVDI  NDVI

NDVI



iTVDI

iTVDI
iTVDI

iTVDI

iTVDI
©) chl
(760.4nm) 0,B (686.7nm)
chl chl
chl chl
Chl
chl
1.2
"-. AA
g ' Chl [mg m2]
oo i —302.3
& i -- 160.8
_E_J : | Y 2.0
~ 06 [ 135
'ILN ! 3 3
nr A 4 -
'EH 03 [ :::JI S ____H_“\
B i e
0 k& . -
650 700 750 300
B (hm)
chl Chl
0,A FLD

chi

Chl

FLD-LISP
Cs
Cs
PPFD PAW
chl
@, NPQ ETR
PAM PPFD FLD-LISP
PAM 0.86-0.89
FLD-LISP
: A Papiika
£ ° rapy
o Marze :
i a Pachur
0.8 aclira o’/‘ -
g ,.
o 06 Jﬁ!—‘
B X &)
o a
204 | o™
] °
®3
02 | a8 8 y=09x+0.01
RZ=0389
RMSE = 005
0 1 L L 1
0 0.2 0.4 0.6 0.8 1
5 - ;
B o Paprila
o Maize /
4 | aPachira a g
¢ y=x
7] A 60 o
33 r L0 /’6
=] vo /B
£ a ©
E 2 F b cé}g'%o
Ao : o
1+ (+] =098 x+0.30
R2= 056
RMSE = 0.44
0 1 | L |
0 1 2 3 4 5
NP Opan
400 -
C ¢ Paprika
oMaize .
aPachira /
3 r ¥=x
. o S
2200 | °
-4
i
=
100 F
v=0.88x+10.06
Ri= 053
0 RMS]:: = 2469
U] 100 200 300 400
ETRpynm
PPFD FLD-LISP
PAM ®., NPQ ETR



Chl

GOSAT 0,A
chl
(€)
STM
3 7.3cm
47cm
0.57-1.65mm
chl
14
MDATT=(R, ; -R, ;)
/Ry 3Ry 2)( Ry Al
) 0.856

RMSE 6.82p g/cm2
A 1=732-885nm A 2=
A 3=697-771nm

(PRD)

PRI Chl

PRI
20% Chl

25
S. Lu, F. Lu, W. You, Z. Wang, T. Liu
and K. Omasa. A robust vegetation
index for remotely assessing
chlorophyll content of dorsiventral
leaves across several species in
different seasons. Plant Methods.
14:1-15. 2018
https://doi.org/10.1186/s13007-018-
0281-z

UAV 3

. 30: 1- 6. 2018.
https://doi.org/10.11450/seitaikoga
ku.30.1

P. Rahimzadeh-Baigiran, B. Tubuxin and
K. Omasa. Estimating chlorophyll
fluorescence parameters using the
joint Fraunhofer line depth and
laser-induced saturation pulse
(FLD-LISP) method in different plant
species. Remote Sensing. 9(6), 599:
1-17. 2017.

doi:10.3390/rs9060599

- UAV

28:107-112. 2016
https://doi.org/10.11450/seitaikoga
ku.28.107

. 21(2): 72-76. 2016.
https://doi.org/10.5363/tits.21.2 72

Y. Zhang, P. Teng, Y. Shimizu, F. Hosoi
and K. Omasa. Estimating 3D leaf and
stem shape of nursery paprika plants by
a novel multi-camera photography
system. Sensors.16(874):1-18. 2016.
doi:10.3390/516060874

T. Tonglaga, Y. Shimizu, K. Omasa.
Differences in NDVI and iTVDl among
various land cover types in Kanto
region, Japan. Eco-Eng. 27: 111-116.
2015.
https://doi.org/10.11450/seitaikogak
u.27.111




S. Lu, X. Lu, W. Zhao, Y. Liu, Z. Wang
and K. Omasa. Comparing vegetation
indices for remote chlorophyll
measurement of white poplar and
Chinese elm leaves with different
adaxial and abaxial surfaces. J. Exp.
Bot. 66: 5625-5637 2015.
doi:10.1093/jxb/erv270

B. Tubuxin, P. Rahimzadeh-Bajgiran, Y.
Ginnan,_F. Hosoi and K. Omasa.
Estimating chlorophyll content and
photochemical yield of photosystem 11
(P PSID) using solar-induced
chlorophyll fluorescence measurements
at different growing stages of
attached leaves. J. Exp. Bot. 66:
5595-5603.2015.
doi:10.1093/jxb/erv272

F. Hosoi and K. Omasa. Estimating leaf
inclination angle distribution of
broad-leaved trees in each part of the
canopies by a high-resolution
portable scanning lidar. J. Agr.
Meteorol. 71(2):136-141. 2015.

Doi: 10.2480/agrmet.D-14-00049

—. . 26:51-61. 2014.
https://doi.org/10.11450/seitaikoga
ku.26.51

P. Rahimzadeh-Bajgiran, A.A. Berg, C.
Champagne, K. Omasa. Estimation of soil
moisture using optical/thermal
infrared remote sensing in the
Canadian  Prairies. ISPRS  J.
Photogramm. Remote Sens. 83:94-103.
2013.
DOI:10.10167] . isprsjprs.2013.06.004

P. Rahimzadeh-Bajgiran, M. Munehiro
and K. Omasa. Relationships between
the Photochemical Reflectance Index
(PRI) and chlorophyll fluorescence
parameters and plant pigment indices
at different leaf growth stages.
Photosynth. Res.113: 261-271. 2012).
DOl 10.1007/s11120-012-9747-4

H. Naito, P. Rahimzadeh-Bajgiran, Y.
Shimizu, F. Hosoi and K. Omasa.
Summer-season differences in NDVI and
iTVDI among vegetation cover types in
Lake Mashu, Hokkaido, Japan using

Landsat TM data. Environ. Control
Biol .50:163-171.2012.
https://doi.org/10.2525/ech.50.163

F. Hosoi, H. Matsugami, K. Watanuki, Y.
Shimizu and K. Omasa. Accurate
detection of tree apexes in coniferous
canopies from airborne scanning lidar
images based on crown-extraction
filtering. J. Appl. Remote Sens. 6:
063502-1-063502-13. 2012. DOl :
10.1117/1.JRS.6.063502

30
2017
ICT —
«C )
29
2017.

28 . 2016

57 2016
loT

2016.
2016.
JST
2016.
2015

K. Omasa. Imaging techniques applied

in studying plant structure and
functioning.Seminar in Shandong
University. 2015.



2015.

K Omasa. Remote sensing of plant
phenotyping and vegetation
functioning -from cell to canopy and 2D
to 3D-. CIGR 18th World Congress. 2014.

K Omasa. Imaging techniques from the
cell to the canopy level -from 2D to 3D
composite imaging. eminar of College
of Resources and Environment,
University of Chinese Academy of
Sciences. 2014.

K. Omasa. Modern agriculture and
imaging techniques. Seminar of School

of Geographical Sciences, Northeast
Normal University. 2014.

2012 . 2012

—. 60 . 2013

2013

.2013.

K. Omasa. 3D imaging from the cell to
the canopy. ACPFG seminar in
University of Adelaide. 2012

K. Omasa. Imaging techniques from the
cell to the canopy level-from 2D to 3D

composite imaging. CzechGlobe seminar.

2012
K. Omasa. 3D imaging of plant structure
and functioning. Ebernburg-Workshop
"Leaf Optics™ 2012.

10

( ) 327-340
. 2012

. 46-49 . 2014

). 354-366.
. 2016.

@
OMASA Kenj i
70109908
@
HOSOI Fumiki
80526468

SHIMIZU Yo

80526468
HATOU Kenji

50274345

©)
ENDO Rousuke

10409146
NAKABAYASHI Kazushige

40237368



