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Rial-time operational Doppler LIDAR system for wind velocity measurement
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Toshio Wakayama, Hiroshi Sakamaki, Yasuisa Ooga, and Syusou Wadaka

Abstract: We have developed a 1.5mm real-time operational coherent Doppler LIDAR for wind velocity
measurement using newly developed Er,Yb:glass Q-switched laser. The maximum measurement range and
the range resolution are 5 km and 30 m, respectively. The accuracy of the wind velocity was measured to be
less than 0.72 m/s. Real-time operation with data renewal rate per LOS of 2.5Hz was also demonstrated.
keywords: Coherent Doppler LIDAR, Wind Velocity,Single-Frequency, Er:Glass

1.¥A0°%

ae—L>rhFy7F5—-54% (CDL) (&, BE—Fik
BREEXOL - hE2 KAPICBFL, REFOH5TR
I7OSNIZEABEERD Ny 75— 7 PEEHAIT S
2z, RExEBE,rOEIET AEETHA. CDL
WEBEEOPEX, BEETHAVAYA FTa 774
SIZHN, V=Fhoxr) TREBEEEEVZD Fy 7
FUTIPRELABEOBVEHENTRETHLE LD
12, E—LAEOHkVD, BE R EERBEI I TH
L., %7, TTUVILVOBEEHET 472D, BRTO
BEFTEEL %A, INLOFERE2ENLI-HEEL
T, MEBOBFTICHEETHVORTEX & TN 5 ELRTT
R LRITIREREOEFHICHVW 2 HEC, MZERIC
BHL, BEEIBITARIFORMOEN LML T HE
AMEREE LR E~NOHEFHPFEIN TS, Zh60
HETHE, TR2L— ¥R ED LS ICE#EBEZEHINTIESR
ENLVLOD, BOEDY) TIVY A LETHEIENEE L 2
L. —F, BonhZL—FoBRTZANVF—|IBWTE
WL T 7y EHL—-MI ML — F+ 70 %
Wb, AL, BEHSkmIFCORELZ T —FEHL
— M0.15Hz~5Hz TETEIT 86 CDLER* Big L THI%
EiTo 7. HRIC, TNFECHESNTEAZEEIONM
(CO") , #E2um (Ho, Tm:YAGE?) 74 &k Hx,
EE S EiEA L BESBIEADTE (Ax-Av=cA/3.4n) #F
AEW BICHTA2RRFELANVE - HFH10EKE
W REDRIUESR L 2 Wi DR SRR S, eRE
HAoOEMZEETR 2 EHTE, SONIPHLER
Loymiwz B BEE I ACDLO B % 728
T THT o7, Z2Tid, BRLEERBRY TV A
LCDLY AT LOBEB LY, BHRERZHET .

2. EBIBR

Fig. 1 IZCDLO 7 u v 7 K, Fig. 2 I[ZEENB» R
3. BB, L-VEREEL (B—EEHRIE Er:Glass Q
ALy FL—H) | EFTHERL, ZEBBLR, S50
BEREPOERENE. AOY 7410k b AR

(85MHz) # 3 7 P &8RO —HLKO—E%E > — 3%
& L7 B—ER 3R Er,.Yb:Glass QA 1 v F L —H D
OB —LAZF AR FIZE0EARL, EELER
(AF¥vF &Ff) #*BLTKREPICEHT L. 2E
FIEZHFRTERLEN, BN SEE L /k, B—
E-—FRT77ANNEEL, U—AVREEGRELTAT
O¥yf REEINE, BREFILEREIN-ESS, £

BB TA/DER, LV~ MEDFFT, 1 vk
— LY MES 4RE~128BICTERN) §H5ZLIZEY Py
T T MILVELABERTAEBRE L. BEIZE
BLT, P14 ATV —FRET.

Transceiver/Receiver Optics

%2 Optical Coupler
Signal Polanzation maintained optical ier
Processing

Unit

A .
Converter

¥

Signat
o] | ] o

% ﬁ:;vsv:: .. A0
Dispiay Controlier ”3‘" i
{ Er Vb Glass Square Rods

Receiver Circurt

Fig. 1 Block diagram.

Laser Transmitter

Fig. 2 Outlook appearance.
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Table 1 Characteristics of Er:Glass laser.

Wavelength 1.534pm
Repetition 20Hz
Laser material Er.Yb:Glass
Maximum output energy 10.9mJ
Pulse width 228nsec
Frequency stability < x1.9MHz
Side-mode suppression ratio < -30dB
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Fig. 3. Range dependence of SNR and Wind Velocity.
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Fig. 4. Real-time operation of the developed CDL.
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Table 2 Characteristics of the developed CDL.

Wind velocity accuracy <0.72 m/s
Maxirpum mea§urable +50 m/s
wind velocity
Maximum range 5km
Range resolution 30m

Data renewal rate 0.15-5Hz /LOS
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