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Research for Tsunami Measurement Based on 3D Image Measurement Technique

SR
CIEEGIN,

3D GG HeD < HEGEHICBE 3 5 e

AR

i EAERRR
ZATA A TERFRFECMER R AT A TRERER B (A&
FFAEE R TERFEREGIER RS AT LA TEHRER ME 4k
FFAEE A TERFERZEGIER S AT LA TEHLH R AR
FFEEZE R LERFREGMEEEL AT A TP ERER R AR

i S AR B

I TR LR

RICNE DB
(Fr=0)

R EZH ST 720, EEORMBEANLETH D, FAIZHO AT, BRI
RE LT AT XD 20km SEDOWROHEHRZFHT D2 L TH D,

AERSCTIE, B O O 3 TR FHIELT 2 IV 7o i R i s 2 )
VAT AOWEEERNT D, ET. JEWVEIFHOE R 2 T 5702, v - T
NATREZeMR B 2RI T 5, £, FHUORBEZ M EsE 572012, K& EBEHmO
A= ZEFEHLT, DATOEF/NT A —=ZBLOGFH S AT LN T A—H
Xy VT L—ya T b HEERE L, W, A MET 5720, Ty
TENREMEE 2 L7 B8 FEARE Lz, &EZIOEYE S-S < Vi
OFE I EFEHT D FIEE#EIGT 5,

ZOFLIL 5 DOFETHEK I LTV 5,

F1ETIE, KO R & BFOHE THITEICOWTEA L, 3D miGALEL
iz DT H P HIOB X T E2RE L. AUEO B ZHHT %,

H 2w, BHBHINOZODI AT AT LAOX Y ) T L—3a v hER
AT 5, £, MR AEEOHGE I A TFY IV T L—a vy FiEa#3HAL, £
DBAMFETIRE L -y ) 7L —2a v HEZHAT S,

% 3 ETIE, MR OMBTIEELRNT 5, £ EEEEOWREIH O L S 25
LT, R L EREmMEEZRAT 5, £0%, o~y F 7 hiEzm
32, £7. oRzEnNEh~yFUr 7322 L08L 2L, ZORE
(R D RIRR 2 IR T 5,

%4 BT, REFEEAOVERGEREOER 2N T 5, £, FREL
ERITIEEZRNT L. T ORERER EBRIZOVTHE~D,

FHETIE, ZOmXEE LD, SROBEICOVTHRND,

WLNEDEE
(#30)

In order to reduce the loss of human life in tsunami disasters, it is necessary to build a
tsunami measurement system. Our purpose is to measure the 3D information of sea levels
from up to a distance of 20 km, using two cameras installed on the seashore.

In this paper, we construct a measurement system for long distance sea-level height based
on 3-D image measurement techniques. First, in order to measure a wide area of the sea
surface, a system is used which utilizes a pan and tilt stage to rotate the cameras. In order to
improve the accuracy of the measurement system, we propose a long distance camera
measurement system calibration method that uses the standard scale pole to calibrate intrinsic
and extrinsic parameters of the camera system, and a dynamic threshold method in blocks, in
order to extract the sea waves automatically. Finally, we propose a sea level calculation




method based on the average value of wave heights.

This paper consists of five chapters. In Chapter 1, we explain the background of this paper
and the existing tsunami prediction methods, and propose conceiving of forecasting
tsunami with 3D image measurement technique. Then, we introduce the measurement
system and explain the purpose of this research.

In Chapter 2, the calibration method of the long distance 3D image measurement system is
proposed. First, we illustrate the theory of binocular stereoscopic vision and camera
calibration. Then we explain the method of calibration we proposed.

In Chapter 3, we introduce the extraction methods for sea waves. First, we illustrate the
difficulties in long distance sea wave extraction and then propose a double-threshold
extraction method for different situations at long distance. Then, we introduce the difficulties
of direct point matching. Finally, we propose a method of matching points based on a feature
matrix and show the results of this method.

In Chapter 4, we describe the experiment, results and experimental conditions.

In Chapter 5, we summarize the work done in this paper and gives an outlook of future
work.
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