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Videogrammetry measurement for high-speed complex flow
structures

ZHANG Zhengyu''** * , WANG Xiansheng', HUANG Xuhui' . ZHOU Run', MAO Ji?

1. High Speed Aerodynamics Institute , China Aerodynamics Research and Development Center ,
Mianyang 621000, China E \,'
4
2. Information Engineering College . Southwest University of Science aQ{j\Nchnology, Mianyang 621000, China
}'

Abstract: To quantify the structures of high-speed flow over a cavit{%)sl‘f;all circle points with equal space in the row and
column are used as background for background oriented schlieQeQ{@-O‘S) , and image processing techniques of mark points in
videogrammetry measurement (VM) are also employeq to t(r\ggiﬁhe limits of cross-correlation in existing BOS. The expres-
sions for computing refraction angle and displacement ofgw}]parallel beams are derived. The fields of optical path difference
(OPD) and refraction displacement when the be,amvsﬁa)r; the small circle points to the center of the camera is crossing the
flow are accurately calculated based on V(\/I‘c\ um;'a'r equations. The measuring data on flow over the cavities in FL-21 wind
tunnel demonstrates that the OPD differel c;\s,rfo more than 1 um and refraction angle about 1 yrad can be perceived distinct-
ly. and the structures of waves/vortic 2\&6&’ layer are quantified. The method proposed C%\ &}vide a new way to meas-

ure aero-optic effects and visu\ang:)h:e complex flows. With simple optical system an\d\@\expé}nsive coherent sources. the
.}’

. p ¢ 9

method has great apphcaﬁu@m petential. y O,

» e .

g 4
Keywords: aero-optics; videogrammetry measurement; flow visualization;‘{ég\ijgfen; wind tunnel test; imaging measure-
ment \
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