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Development of a laser ranging system
to observe deformation of a volcano
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Abstract

We have developed a laser ranging system which can observe the topographical
deformation of a volcano. This system measures the round-trip time of laser light emitted
toward a target and reflected by the target and renders the three-dimensional topographical
structure of a volcano with accuracy of approximately 30 cm. This system is useful for
detecting the deformation of topographical features of volcanos where placement of a
reflector is very dangerous. We briefly report the system design and preliminary field test
results obtained at Bandai volcano.

LIZLOHIZ

L—F—FEERHE. L— Y —k0 OV AR BEL % 2 WARICRE L CREDEE ST S0
AR 2 ERICHIET 5 2 L0 ko THE S COMBY ERCHET 2 WEEETH 551
DeF—Fa—TY TV Ty — LIRS L —F— BRI 1 & N7 EHEEE £ v T
FTHEREL—F—HETE, BEImOBRBELHEISE Sh, XEOT T+ X, bpEOS L
SV EDUBBRELE o TREBE) 2 EOWRFHICER LI HIT ONTWDE Y, T8
BIIHEREBEPODEE IV —F—DORFEZD I T LRBOFVELOT. EVHERELZHEDL
nBo —F. WEE1T) L EOBEE LTAROREZ AVHEE, L —— O-AHICH
T B WEOMEACHEOLINBAT L2 5 KO, v ZEHTEA Y  BIEOREE R —HE <
% ho Lo LI &, ABSERSELBEACOFESELEH 2 TR ERIOF
WERSHRETHHUT 2 FERE L TRREFEMNTH 22, NASARIPLZ U CRMZEREERDO L —
FEERT (FESH 2HCTUERY A4 Fi EOBEIEITER SN TS,

bhbﬂ&i T?&g@]/ ‘ﬁ—{,\l ,{i‘%ﬁﬁ’w‘b ;@%{%klof ﬂjﬁﬁ@{@%}f@if@ﬂﬁ%&%
ﬁnmmwﬁﬁfmﬁkﬂmb mwwﬁM%§¢W%% BT LTz, & DREDRR
aMme%k wf%&?%o;"

2{§¥JE$(£ f. N R

@sz%{f@i% X % Flg ILL&b'sLo HEEBIIREEROELED LICEREL L — Y12 0¥
f%@f %mwahmv %%ﬂ%kkﬁﬁf%ﬁb e EZRE L TCZOFEICETS
FWT%ME?% %@mwifmﬁ%Ri SEESY c LT

R_CT

2

“Ca‘Eé:I’LZ) %é?%@mwrv %wﬂgﬁﬁwﬂnﬁakﬁuﬁa% xR EREF v v LCHERE
R 2B NTUHEOBERE 165 Z £ 5T 32,

73



Top view

Telescope and Mount
@ (Azimuth angle)

Volcano

Transmitting
. Telescope

Volcano

Receiving
Telescope

Received
Pulse

(Elevation angle)
R (Distance) = cT/2

T (Round-trip time of emitted light)

Transmitted

Pulse

Time Interval
Counter Start Pulse Return Pulse

Fig. 1. Concept of the laser ranging scanning system
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Fig. 2. Block diagram of the laser ranging system  Fig. 3. View of the laser ranging system
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Transmitting part Laser Nd: YAG/SHG(532nm)
Power ' 150m7
Pulse width 5 nsec
Transmitting telescope 7cm Galileo-type
Laser footprint Im @ 7km
Beam divergence 0.2 micro radian
Receiving part Receiving telescope 20cm Schmidt-Cassegrain
Detector HAMAMATSU MCP/PMT R2809U
System total accuracy 3cm
Angular resolution 0.005° (60cm @ 7km)

Table 1. Charactc:ﬁstics of the laser ranging system .
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Fig. 4. Part of the measured topographical structure of Mt. Bandai
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Fig. 5. Thickness of the measured snow on Mt. Bandai
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