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Performance evolution of laser-induced fluorescence lifetime (LIFL) Lidar
for plant sensing
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Abstract
Performance of a vegetation LIFL (laser-induced fluorescence lifetime) lidar have been investigated by

monitoring chlorophyll fluorescence lifetime of plant. Plants (Photiniaxfraseri ) in two different stress
conditions, lack of light or water, were ready for this experiment. Plant in the former condition did not
show clear difference of the lifetime between controlled plant and stressed one. The lifetime of the water
stress plant changed according to the stress period, controlled one was 0.81ns and stressed one (8days of
stress priod) were 1.18ns. Then, the test was applied to status monitoring of a naturally growing plane
tree. An average lifetime of the chlorophyll fluorescence at 740nm increased according to progress of
month season. These results confirm that the LIFL lidar is useful to plant monitoring.
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Table.1 Change of fluorescence lifetime of red Photinia Xfraseri's leaf in different stress conditions after stress treatment, water controll

at 685nm (C685nm) and 740nm (C740nm), and non-water conditoin at 685nm (WS685nm) and 740nm (WS740nm)

DM CE DO EEITo7=. TRELT-

C685nm | WS685nm | C740nm WS740nm
Odays | 0.81ns 0.81ns 0.88ns 0.88ns
4days | 0.78ns 0.85ns 0.79ns 0.83ns
8days | 0.81ns 1.18ns 0.84ns 1.14ns
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Fig.1 Variation of fluorescence lifetime (740nm) in daytime during summer to the late autum



