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Local Atmosphere and Gas on-site Visualization by LED lidar
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In this study, we focused on the local atmosphere on-site visualization.
Winds blowing through buildings, gas and dust flows on a contraction site and a factory are our
target for visualization. LED pulsed beam was modulated as quasi random code for daytime
measurement. We tried to visualize the monitoring results in real time.The LED lidar was arranged as
a viewpoint of safety, low power consumption, and buttery operation. We developed the visualization
system based on remote measurement of the local atmosphere by this LED lidar.
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Table 1. LED Lidar specifications compared with ~ 10.0000
pulse modulation and RM-CW modulation. H = “LDPulse: daytime (PpiW)
1,0000 { . E
Transmitter Receiver v ——LD Pulse: nighttime (Pp:1W)
Light Source| UV 1ED NCSU034B Cassegrain v ——LED Pulse: nighttime (Pp: 0.75W)
= (Nichia Corp.) @ 100.0 N
N e “W: dayti : 38mW, PRBS-
Wavelength A =385mm Primary Mirror Aperture 10 cm¢ A LED RMCW: daytime (Po: 38mW, PRBS-)
. n N
Bean Divergence 70 mrad Primary Mirror Focal 72.25 mm o 100 3 — - LED RMCW: daytime (Po: 21mW, PRBS-12)
Length| Z . .
w
Beam Size 3 emd Secondary Mirror Diameter| 2.5 cmé
1.0
Secondary Mirror Focal
Y 25
Pulse Length) 25 mm
Pulse Width 10 ns F.O.V. 3 mrad 0.1
Peak Power P,=075W Aperture 1 mm
Pulse-Repetition 500 kiz Sensor PMT Hafnnmmsu 0.0
Frequency R6350 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
Modulation Distance (m)
AveD P, =37 mW (PRBS-8) Nomber of elements|” = 255 @1
ve Power Number of elements 2 1 1
P, =21 mW (PRBS-12) N =095 221 Fig.1 Simulated SNR of a pulse modulated LED
clock time| ¥ 815 (PRBS-8) period| T = 2 s (PRBS-8) mini lidar and an LD lidar, and RM-CW LED mini
At =12 ns (PRBS-12) T =49 us (PRBS-12)

lidar with respect to 1 second integration time.



Year 2015 2017 2018

Focus| Compactness of design Alignment Ease of alignment,
(transmitter-receiver) RMCW transmitter
Observation Range (m) 5-100 5-100 5-100
Smoke/Atmospheric Echo smoke atmposheric echo (5-20m)| atmposheric echo (5-20m)
Minimum Summation Time to 5 02
Observe Atmospheric Echo (s)
Hard Target Counts 2 21 30

at ~30 m for 0.2 sec (Pulse)

Fig.2 LED lidar development.
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Fig.3 Atmospheric measurement by LED mini-Raman lidar. (a) Nitrogen Raman echo (b) Water Vapor
echo.
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Fig. 4 Artificial twister observation experiment. (a) Time-distance profile of the measured twister for a 5-
minute data acquisition time. (b) Horizontal distance-to-lidar path range plot of the twister given one
lidar-mount sweep (top view).
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Fig.5 Sea wave observation experiment at Tokyo bay (Hanamigawa River Mouth). 11 Dec. 2017. Wind
speed 14m/s, south east wind.
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Fig.6 Surface atmosphere observation by LED Raman lidar.(a)Nitrogen Raman echo (b)Water vapor Raman
echo.
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Fig.7 Hydrogen gas quantitative measurement by LED Raman lidar.
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