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Three Dimensional Shape Measurement of Large-scale Structure by Binocular Stereograph
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Abstract

It comes to be able to achieve a three-dimensional measurement at low-cost and high speed because of the improvement of the

performance of the computer and the graphics, and digital cameras became a low price in recent years. It is useful and powerful tool

to measure three-dimensional object with non-contact, high-precision and high-speed. If measuring three-dimensional shape of a

large-scale structure, highly accurate measurement is difficult because the object reflects small in images.

In this study, camera parameters are considered and measuring conditions are optimized to improve the accuracy. These applied

to the three-dimensional shape measurement intended for a large-scale structure. As a result, three-dimensional shape by analysis

showed excellent accuracy.
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Acquire photographic images from two cameras
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Find corresponding points between a pair of stereo
images by Normalized Cross Correlation
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Obtain solution about sub pixel accuracy
(Sub-pixel Image Processing)
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Obtain a three-dimensional position of shape
with parallax

Fig. 1 Flow of three-dimensional shape
measurement method



Right camera Position
Fig. 2 Pattern diagrams of binocular parallax
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(a) Original image (b) Deformed image

Fig. 4 Basic procedure of digital image correlation
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Fig. 3 Geometrical position
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Fig. 5 Error of measurement (Z-coordinate) (mm)
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Fig. 7 Photographic image
from left camera

Fig. 9 Photographic image

from left camera
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(a) Coordinate in X-direction

Fig. 8 Coordinate in Z-direction
by analysis

I
2

YRR 19 4EBE - AETREEEAE (2008 4E 2 H)

9500

——Theoretical

o (mm) Measured

S| - 12000

< M (1500
11600
< W11400
11200
11000
!l 10800
10600
10400
10200

9250 |

9000 |

8250 F

8750

8500

Coordinate in Z-direction(mm)

8000

0 250 500 750 1000 1250 1500

10000 . Coordinate in X-direction(mm) .
Fig. 11 Shape from the upper side

(mm) (mm) L (mm)
1500 1000 s 9000
1350 800 i 8900
1200 600 8800
1050 400 8700
900 200 8600
750 0 8500
600 -200 8400
450 -400 8300
300 -600 8200
150 -800 8100
0 . . -1000 8000

Ta T BT U H DERER DN TV B ERITE LTI,

TR ZFBATETCND T E DGR TE 5,

4.2 BEBRI VI D=RTBREA
421 X&YWtk & HRIEHE

R, AT A6 BREEIZ & 5 AL 1620(mm) DR
REBFEX I ThHD, ENATIZLDIREHEE % Fig. 9
R, XU BEWALEBIZH D720, I 10.0° DR
BTHAZA2EE LEBREIG L, ZOFHICEITS
Bl 72 7 HHI 6413 B=1600(mm)., Zo=9000(mm) T 3 % 73,
g OFHIRRE IS, TREIC X 20 A T BHEEOHIKIC X
» B=1500(mm)iZ L, Z,=8000(mm)F&E Tl 415, &
ATHEQIX2HEEHIZ0 THHD,

422 RTUAEMREIZ K DERFTHRANDOETHER

AR RIS RHA R IIC T v 7 22 D1, iR
BROMHEZITNLF < LTz, Fig. 10(a)~ (c)iEFHHI 3
WD X, Y, ZEEOHHRTH 5, [FX(), GIIREL T,
Xy LY RO VIR R A NN, X7
T X R IR NS, Y R AT A E N E S R
WZHIMLTWB Z &EDbh b, Fig. 10(0)D Z JHEREIZE L
T, DATOMAND DT, DA OZEBRS BT ho
(7o TWDD, L)L EFRIZHED D ITHE Z BEEN
REL 2o TVDHI D, HGAILEEMICZYTHD
LE25,

Wiz, ER 8 O EHARE R 2T T 5 72912,
Fig. 9 LD A-A’T D Z JERES3 76 % W CHitA & K72
LR ERE LR A Fig 11174, B x ERE
LD BRI y FEEE Lo Tnb, KPR
WEEG N X0 B SN T RRE A 10.0° %2 HVTE
EEB LI b D THD, —FH, SBREAT Yy —FHNT
FERL-MEZTICREE L-EEL Y BRI EZMILT

Ejj)

N

B03-4

(b) Coordinate in Y-direction  (¢) Coordinate in Z-direction

Fig. 10 Coordinates by analysis
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