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Characterization of dust echo using LED mini LIDAR
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Abstract
We have developed a LED mini-lidar for the purpose of short range measurement about aerosol, dust and
explosive gas. In this study, we evaluated dust measurements by using this LED lidar. Several dust
detections were tried at the near distance of 12m. The results indicated the linear relationship between the
fall amount of dust and the echo counts, and that count rate of dust echo depends on the dust size.

1LIZC®IZ

ARV MR VEOHFTINKKDOSAORE, FEEFEFES A N, ZELE & W o IR L72GRKRA - ¥ A b - Rk
T ADFRFA & LT T A ¥ —(Lidar: Light detection and ranging) N2 Tdh 5, THE THH S TWHEF] - ik
Bl Tk, S E L OICEE RN LETH Y | REHTORISTEE LV, UK LT A ¥ —iF, I2h60
BELEZ EB CZHTH LT, T4 X — R E TOHBEZ RD L7280, K ETONMERG LS, TR
BNZIE, BE~OREM, 2037 P TRLEURT NI & EEPAEE LW & REOEERRDLEND, FiziT
FEEEO RKUTEN X NN DIZZ OZRIZIBRETE 5 L 9 3N NETH 5, AW TIIBEIZ L2 TUEED N B 720,
ZLTHEFNLRTH D 0E# 0 iR LA AEEZ LED(Light emitting diode)iZiER L. EHEEEEHHH O LED 2 =5 4
2 —xB%E LT & =112l

AW TIEZ OB LI LED R =7 4 ¥ —%AWVTH X OFHIEITV, ZTOFMEEIT 572, F724 A hOFESLK
T, HETEIZXT D T4 X 55 DISE & REE LT,

2, 5B AL

Fig.1 123 @E O, Tablel (k% "d, A LED 74 #—I34E, ZEEZH O RTITH a7 % 2 v L (A
WOHXFEREZRA L TOVEN, ROHWZI T—nLRENRERM L, L XOERME LY HAMIZ LED R4 % E
THZETERHREZEROLEEE EH L TV D, FHRRIC X 2% RGBT D & 2 7 =10 X - Tlific sk L CEA
WS Ed, PMT ~& A a5, =a—0F B LT, EREHB SN+ b I v T 4 VROV F T v
VENAr—F—R— K (b ~T7 ¢ 28 2V, 500kHz UL EOE# O IK LAFRE/R Z DR — RIc k> TREDA
WA B LN ARETH D, AT A X —Tik. PMT AOEEER L LED VA KT TRERIEHAD 2 >0E
FTHhTih DC BIRCHREIN TX 5, AFRETIEE Y &< OERE(~400m) DO KR, ITHHEO#E VKK D02 L% Al L
T 572D % 100mW 25 200mW, #: 0 3i% L% 100kHz 75 380kHz ([Z B L CaHll 24T > T\ 5,

B 380mm .
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i Power Imrad
Supply Transmitter
] Light source LED
Wave length 392nm
Mirror, ;__—_/__% Pulse width 10ns
N Pulse power 200mWwW
Drive 130mma® Beam size 130mmd
270mm circuit Beam divergence 3mrad
i Receptionrate 380kHz
Pin > =% -
Hole I Receiver
Smm® Type Fresnel Lens
IF PMT Aperture 250mmd
Focal Distance 310mm
v | Field Stop 1.8mmd
\ Fresnel Lens Aperture (FOV=3mrad)
' 250mm® £:310mm
Photon
Counter

Fig.1 Lidar system.
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Fig.2 Dust observation
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Fig.3 Relationship between echo counts and fall amount of dust
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