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Bistatic Imaging Lidar for the Vertical Distribution Measurement of Suspended Matter in the

Water

Tasuku SHIMIZU and Makoto ABO
Tokyo Metropolitan University., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: Water quality of Japanese sea and rivers is improved, but the water quality variation and the ecological

system are not well known. In this study, we propose the bistatic imaging lidar for the vertical distribution

measurement of suspended mutter in the water. This system can measure a stream of polluted water and make clear
this mechanism. We show the feasibility of this lidar system by simulation.

Key Words: bistatic lidar, imaging lidar, water environment, suspended matter

1. [XL®IC

1970 N E TO AR TIE TH Pk 4 iFPEK
WX OmIREOKRESCERRDBE I N T
T, AR LI O AT X T ER
KELLKESN, FOKREICET 2O OEED
BANAT I T WD,

WRETIEEFRAT - MEHICL VR EN 2
HRBEHEMHESEEL P OICKREZHEAT D
B MAHEBIThITWD, L, KREZKEEK
BRESCARERICOWVWTIIARABARANELL, BIEE
=XV ORENNERS TS, D

AHFFE CiE, HRE OIS XSO F %2 8T L,
KEOMMPHNEALE B D 72D BB fiEfE30cm
T KIEL10m FTO KT OIF N E DA % A ik
THREODNRARET 4 v T4 F—%HMatL
. ERORLS ZRELEFHBT S LT, 05
LEEOKEREZRRE T A ENAREL 25, 1T
COIZEHIT DI HTm o TR EREEEZ KD, &
Wy 3al—yaric kv Eof AtEsyRd.

2. FAF—DIVRT LA

KEOHE#EZFHM T 44— LT,
NAL—PFEHNTHILLZFHB T 2T X4
T4y FREXRBFEH EEZERE2ZHLCHNYS
NARAEZT 4 v 7 FRXROZ@YREZLND. &
Bl EEEE ) fRAE 30ecm 2R EL TV A 72, £/
ART 4 v 7 FARTIE UL ZA0E A 2ns LT & B
L—YNRNE LD, CW L—F OFH R
BRANARAZT 4 v EERA L. #ET 57
A X =V AT LOMKER % Fig. 112777, ZfF%

& CCD AT &M, fligfbs Mifez LB L
TVN%.

Camera Angle of Incidence

JAngle' of View

Water
Figure 1 Schematics of the bistatic imaging lidar
system layout.

3. FRIZMDERE

Lt E LTEIA =V AT LORE,
—FOWEE AFA, L X OB SRS EEIC
5.

VAT LADOEEIIEE OB ~DOHEDH
HZVEMICEETCOBBME LB EL, BIEHLE
ZEWE KB L CRHAERD LIICHEL
7o EEEEZIEEO B 2m LN E L 7=,

VL= oEEIIAKFS OREND 2N
532nm £ T35 D F7-, L—F—bE—2 0 AR MHIE
KETOBREEFTOREEEZEL, 60° LLT &
L7,

V=D AT OEMHIZEV KT TO
AFAEIATICHLEREANRED. BHAIID
AT T AR HEEATH Y, BAIC LS T
VADOESBEHNARES. L= NHDOARMA LD



AT OBEBECT D KE 10m ETHMT %
W E R E A EXIET A L X0 BSOS
HRER%Z Table | 273, L—W¥HL I AT DR
BEABEL -0 AAZ KE LBE D EBRVT
MOEDEENTEL D=, HEEHE 2m LN, A
LS55 UNEFREL -,

Bo & BEAE 2m LAN, ASA 55° DLF, LU X o
FE S BR B 20mm DS S BRVE B &2 Z(ET Dk
W72 & Table 1.0 KHIZ /R L 7o, il 7 S
IZBEHE 1.5m, ABMA 40 EEZ 134508, Lo AD
HEATEEEIL 20mm & 72 o 7.

Table 1. Angle of view and focal length for each
angle of laser incidence and distance between laser
beam and camera in order to measure to 10m in
depth.
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Table 2. Parameters of the bistatic imaging lidar

Laser wavelength 532nm
Laser power 60mW
Attenuation coefficient of water 0.4m™!
Backscatter coefficient of water 0.04m™?!
System efficiency 0.05
Focal length 20mm
F number 2.8

Lens aperture 7mm
Depth resolution 30cm

M easurement time 100s
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Figure 2 Calculated photoncount number received
from the each depth.

5. FEH

AW TIXAKFZEWE OFEI ORI S M %
FHUT LIS RE T 4 T A A= T TAH
— VAT LAERFLE TOME, S Im 15
1I0m £FTHARIEFPZIETCELIENTNo
o, BH%UVAT AORIIUCH T TEMER &%
TV, B E OBV ERIEL TV 2 ERME
L.

SEH

D) R mAMESE: KRB REDLDD
ATEDETE (5 — WD WK #E &, 2013,

2) Raymond C. Smith and Karen S. Baker: Optical
properties of the clearest natural waters, 1981,
APPLIED OPTICS, Wl.20, No.2, ppl177-184.

3) U. Gehlhaar: Computer simulations and theory
of oceanographic fluorescence lidar signals:
effect of sea surface structure, 1982, APPLIED
OPTICS, Wl.21, No.20, pp. 3743-3755.

4) ZEWBPrE: EARTOEY LWL S, 1977, K
THICE T 2EFMEZHERE, Nol3,
B.9.1-B.9.12.



