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Development of mobile imaging lidar for distribution measurement of suspended matter

Takashi TERAUCHI and Makoto ABO
Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: For water quality surveys in natural environments, water collectors are generally used. But they are not
suitable for continuous observation in a wide area. We developed the mobile imaging lidar system for suspended
matter concentration measurement. The system consists of a digital camera and a battery operated small green laser.
Image processing is performed to acquire the signal intensity for each depth. The system is very compact and can be
easily towed by a boat. We show the actual measurement results at the lake by the system.
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Fig.1 Schematic diagram of the mobile imaging
lidar for distribution measurement of suspended
matter.

22 [REE
ARA—DU T SAF—DRES d HDZIERE
SHE P() IR TEED.

P(d) = PonoArAd(d) 5 T(@exp[—t(@)] (1)

ZIZTPIEEEV—VFOZRALF—, 5,037
AF =V AT LDNFRINE, AT AT L
AOHMZ N ERE, £ (d) TR K OREDE O K
BELR S, r (DR T EOBE A b ZAE
RETOHEBE, TI(DIFREKBTOZHE , ¢
(D IFEAKRDNEFHEES T, BT OEE RN K
39 DB 4 0,(d) L MR o (0 F AW T
KA TRES.



7(d) = fod a(x)dx + foﬂ’s—’“’a(x')dx' (2)

Fig. 2 EICA A=V v T T4 X — @ﬁ#i@ﬁ
BHERT. Ad (DITRDTOBESHMHEET
@,mgzﬁm%ﬁﬁcﬂaﬂﬁkw%ﬁ%ét
DBBEITIEBNZIERELSRDION AN, AXT
AV ITAR—V T ITA XD THD. ES
R T 2WERE o (DT () XEMNTUTO

INCEHED.
_ A R@r@
o(d) 8 s@ra@r(a (3)
KPR EDEOERBEIZHHTE2DIX o (d & S

(THD. fdE—ELRRELIXHTHIIT,

(3)AD P(d) AT BITFER R ER E 2, %
MR E % O P(d) DTS BT £ 0 ki
PRTIFE O VE S 5T R LD

‘ Receiving point

Beam
Incident
point

Scattert"l light
Exit point
Ad’

Apparent Ad’

scattering point

Fig.2 Optical path diagram of imaging lidar seen
from the outside of the water (left) and depth
dependency of depth resolution for an image pixel

(right).
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Table 1 Parameters of the mobile imaging lidar

Acrylic case size 22 X36X26cm

Inner ¢ 42cm

Life b i
ife buoys size Outer ¢ 72cm

Mobile battery capacity 10Ah

ZM18B-F-GR(Z-LAZER)
Laser Power 40mW
Wavelength 532nm

Digital camera TG-5 (OLYMPUS)

Fig.3 Example of an image of laser beam (left) and
the background subtracted image with depth scale

(right).
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Fig. 4 Depth profile of Corrected P(d).
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