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Development of Doppler Lidar Using Microwave Modulated Optical Signal
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Abstract
A new concept of Doppler lidar system using microwave modulated optical signal is proposed. This system
utilizes merits of both optical and microwave signal. Features of this system including long time coherent
integration are explained and the results of preliminary experiment are introduced.
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Fig. 1. Configuration of Microwave-modulating Doppler LIDAR.



goooodgooad

ggbobooobbooobboobbooobboobbooob0ooUbbooDboobobbo
ooobooboboooooobbbbooouobbHzODODOOOoUoOobobDbbOoooooobbooo
goboogobobooboboooboooobooopobooobooobnoooooboooobobo
ool 15spmOD00000D0OO0O0OO0DOO0OODOO0O0OO0O0O0O00O0O0O0O0O0DOO0O0DbODbOO0O0
EDFA(Erbium-Doped Fiber Amplifier)H 00 0000000000000 0O000DmW ODOOODOOO
gobooboobbOoMHzOODOOOOOODoOoOo+x00ooooobooooboooobooooooon
HzOOOOOooooooooboooooooboboobooodopbbbbooooobobbboooo
goboooobbooobaoQuuboooobboooobooobooobDbooooDbbooobbo
gboboogoboboobobooobooooobooooboooobooonoooooboooobobo
obobooooobbobooobgoooo

gogbbdb+x07/m/s DOO0O0O0O0OOO0OD0DOOO0O0DOOO0OOOO0ODOOO0OOO0O0ODOO
Ubobooba0bbobboobbobbuooboobDb HzO0O0oooO4ooooooobooooo
gobodoboboobobooobbooUrFFTOO0ODODO0ODDO0ODbDODO0ODbDDbDOObDOODbDDbOO
gooooobbodobobooobooooboooobooobooobDboOobDbbooUobbo
jooooooooooooooooooboooobbbbobobbobbbobboobobooo
Ubdoooooobooobobooobboooobooooboboooboboeobnoogonobon
gboboogoboboobboooboooooboooobooobooonooooboooobobo
gboboobooboboobbooboboobooboon

50 50

Moving velocity Modulation frequency [Hz]

— 0.0m/s 40

---- +0.7m/s ) —200
- -0.7m/s >

o
=1
T

w
=1

Relative Intensity [dB]
s 8
Relative intensity [dB]

=1
™

-10 -5 0 5 10 -10 -5 0 5 10
Doppler frequency [Hz] Doppler frequency [Hz]

U all Frequency shift caused by target moving. U bl Spectra for each modulation frequency.
10

=
T

=N
T

o~
T

¢ Experimental
""" Theoretical

(S}
T

Doppler frequency shift [Hz]

=}

0 500 1000 1500 2000
Mdulation frequency [MHz]

U cJ Modulation frequency versus frequency shift.
Fig. 2. Doppler frequency shift caused by target moving.
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Fig. 3. Spectra for each delay bit.
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Fig. 4. Delay bit versus signal intensity.
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