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Abstract

An algorithm of 3-D particle image velocimetry(3D-PIV) was developed for the measurement of 3-D velocity field of complex
flows. The measurement system consists of two or three CCD camera and one RGB image grabber. Flows size is

1500x100x 180(mm) ,

particle is Nylon12(Imm) and illuminator is Hollogen type lamp(100w).

The stereo photogrammetry is

adopted for the three dimensional geometrical mesurement of tracer particle. For the stereo-pair matching, the camera parameters
shouid be decide in advance by a camera calibration. Camera parameter calculation equation is collinearity equation. In order to
calculate the particle 3-D position based on the stereo photogrammetry, the eleven parameters of each camera should be obtained
by the calibration of the camera. Epipolar line is used for stereo pair matching. The 3-D position of particle is calculated from
the three camera parameters, centers of projection of the three cameras, and photographic coordinates of a particle, which is
based on the collinear condition. To find velocity vector used 3-D position data of the first frame and the second frame. To
extract error vector applied continuity equation. This study developed of varions 3D-PIV animation technique.
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Fig. 1 3-D PIV system
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Fig. 2 Flow chart of 3-D PIV
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Table 2 Specification of SONY XC77RR

Items Specfication
Cell Numbers 768(H)x493(V)
Focal length 16mm
Cell Size 1LOD*13.0(V) g
Sensing Area 8.8x6.6mm
y
0.0) ©30.0] y (4224, 3.2045) (4224, 3.2045)
(ix1.iy1) i image (px1, pyl}
B’ photo
G
(0.0) x

(ix2, iy2) (px2. py2)
(0.479) (639.479) {-4.224,-3.2045) {4.224,-3.2045)

y

Fig. 3 Image coordinate & Camera coordinate
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Fig. 5 Epipolar lines
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Fig. 6 Stereo matching of three cameras
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Fig. 9 Original image
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