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Three-dimensional structure of tree leaf components in vegetation by fluorescence lidar.
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Abstract : We have developed a vegetation monitoring lidar called a laser-induced fluorescence spectrum (LIFS) lidar
which is able to get the living status of plants by observing their fluorescence remotely. As the LIFS lidar is a mobile
and self — sufficient one, it is suitable for outside observation such as vegetation monitoring. In vegetation
observations, we could depict three-dimensional structures of fluorescence spectrums. We also discuss in this work
the possibility of monitoring plant physiological information such as the concentration of chlorophyll molecule and
relationship between chlorophyll molecule and other leaf organic matters.

Key Words: Laser induced fluorescence, Plant growth, Vegetation, Chlorophyll, Organic matter

1. [FL&IC

FRE A ICZE R AR RBEE R ICB VT, EY O
RIEFTHEHCEIRERLORBDLIZ D, 2D
EBRWOFAEIIMDO CTHETH D,

RO FIEEFREENTITOSHEG, T
REEFOMEEE (FRBENRVWE) LZEOY &
TR LEE (EFRE~ORE), £, ¥
TR OZEMER EICERREBNLET
H5D,

AW THES 9~ 5 82 JE (LIFS : Laser Induced
Fluorescence Spectrum)Z A # — (%, L — Wik
JEAEIZ KV A L 7o W B Ok &I TR R 2D LR
MTWREGT2EETHY ., LEoMEICx L T—
SOEEEER D, FICHBEBNFETH .,
ERE L TOMYEMFGICT HERICITNAEDLE
BThHd, TOBRGE, 7 —F2 o REIC
WTiRR 5%,

2. AFELELIFS 44—

21 HH
LHBL—F 2 A THE ORI & 1T 9 8t
TAL =T, JREEHRTOERNE A7 Mrofit
MARETH D, OS BIEDO R 2K IEHEEED —
WD TR, 2=V =T L R —/pdEE
Lig oz, N B HET o N ER T
EEIENFRZRZ EWICLY ., A TOBHEICEL
=D& ol

22 HEHHE

A HEE X L — ¥ (Quantel £ Ultral00,7 & 355nm,
H 71 5mJ, 73V A 8ns), ¥~ /L F F v RV AR
(&K b =27 2t PMA-12, # H ¥ E 5
200nm-860nm,# % 7 — M IE 10ns), 7S/ AT = R
L — % (Stanford t1 DG535,0 4]/ R HE 5ps). LiE
$i(Meade t1: LX200ACF , 1% 254mm), PC THERL
SNTW5b,

3. LIFS S 4 4 —I2& %W &8 8
WAEERN ERIEOBREHET 2720, &
By R B 7 o0 J8)URT ) 930 T 32 oD Rl AR B 9 N OD g
KM ERK DT, PR OFH T L OE
fbE2FEST D70, WEE5H T TOBN Z KT
STz, TNENEZFEQOIS/S/N), K ZE(11/4),4 ZF
(/12/13),F7:(/2019/5/14)TH % ,

e A I R bt R ol T S

Fig.1 Observation of plant fluorescence in vegetation
using a LIFS Lidar
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Fig.2 Three dementional monitoring of tree leaves
fluorescence spectrum in vegetation
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Fig.3 Analysis of fluorescence spectrum of a leaf
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Fig.4 Seasonal chlorophyll ratio (Fluorescence
intensity at 685nm/at 740nm)
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