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3-4 Airborne/Spaceborne Laser Altimeter
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Topography of the global ground surface with very high vertical accuracy and fine lateral
resolution enables to observe important indicators related to the global climate change such
as the decay of polar ice sheets or the growth of rain forests, and to measure land activity in
agriculture and at urban areas. Satellite-borne laser altimeter is expected to measure land
surface with 10cm accuracy and 100m resolution which is sufficient to observe these indica-
tors or activities. Communications Research Laboratory has been studying this sensor as a
valuable space sensor and constructed an airborne laser altimeter for the tests of an avail-
ability flying over the sea ice off the Okhotsk coasts of Hokkaido Island. This paper reports
the results of this observation as well as the recent progress of our study of a satellite-borne
laser altimeter.
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Altimeter | Mission operation Mass Consuming | Laser(Nd:YAG) Receiving | Range Vertical | Foot Spot
power telescope | precision | accuracy | print spacing
MOLA (2 years) 25.90kg | 28.TW 40mj, 10pps ¢ 500mm
MOLA-2 | Nov. 1996-Jun. 2001 | 25.85kg | 34.2W 48mj, 10pps ¢ 500mm | 37.5cm <10m 130m 330m
SLA-01 Jan. 11-20, 1996 35mj, 10pps ¢ 380mm 100m 700m
SLA-02 Aug. 7-18, 1997
GLAS Late in 2002 <300kg | 330W 100mj @1 m, 40pps | ¢ 1000mm <lm 70m 1756m
50m) @0.5 ;« m, 40pps
VCL 1 year 126kg 220W 10myj, 242pps 4 900mm 1m 1m 25m 29m
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DATA RECORDING AND SYSTEM CONTROL
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WAVEFORM =
DIGITIZER DELAY COUNTER
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FILTER AND IRIS
203mm .
DIAMETER DIAMETER
o TRANSMITTING
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Transmitting laser LD-pumped Q-switched Nd-YAG
(Laser Diode Inec.)

1064nm, 10mj, 20pps, multi-mode

Transmitting pulse 532nm, 2mj, 7ns

Transmitting telescope Newtonian, D=72mm, 10x

Beam divergence 100 x rad

Receiving telescope Schmitt-Casegranian,

D=203mm, =1280mm

Receiving FOV 4mrad
Optical filter B=1nm, transmittance 40%
Detector Photomultiplier with micro-channel plate

(Hamamatsu Photonics, R3809U)
n=T%, rise time 150ps

Electronics jitter 50pStms

Range resolution 50mmems @4352m
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Wavelength 500nm 1000nm
Surface albedo r=0.7 r=0.5

Solar background radiation Rt=0.0256 W/m2 sr ) Rt=0.016 (Wm2sr )
Atmospherie transmission Ta=0.678 Ta=0.889
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eGG
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e e M
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1+ s -]‘1;0"**7"'" BTg
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APD. HETZxtL. £hZh, 11. 28, 900 T,
15 BE 450km O TIX 3.9, 043, 125 TH - 720
HET 25HEBIMICE W SNR 2 5h b,
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Specifications PMT Si APD TnGaP Heterodyne
Detector R3809U (HPK*) | C30954E (EG&G) (3476-01 (HPK*)
Gain G=2x10° M=120 1
Quantum efficicncy n=0.047 n=0.36 1n=0.76
Dark current 2nAlanode) 50nA 0.8n4
Excess noise factor . F=4.0 =
Local power - 0.5mW
Amplifier bandwidth 250MHz
Amplifier noise 6.5pA/HzVE
ing aperturc 10mm ¢ (airborne) / 150mm ¢ (space-borne)

* HPK: Hamamatsu Photonies KK.
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Airborne Space borne
detoction Dircct | Heterodyne Dircct | Heterodyne
Laser energy 0.4mj H0mj

Beam divergence (full angle) | 100xrad | 260prad 100urad | 17urad
Receiving FOV (full angle) lmrad | 260urad lmrad | 1Tprad

Transmittance of telescopes Transmitter 0.7 Recciver 0.7
Filter bandwidth Ofnm | 250MHz | 05nm | 250MHz

Filter transmittance 06 | 1 \ 0.6 [ 1
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Foot print
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