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Flow Visualization and Image Processing Techniques

by

S.H. Lee*
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Flow Visualizntion
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Table 1 Classification of digital image-processing and flow-visualization techniques
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Arid salt lake in East Africa (Afa Copyright G. Gerster, Zumikon-Ziirich,
Switzerland.) Visualization by Sun (Bénard cells)
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= Fig. 1 The wake of a cylinder visualized by
o Z(dye), 17)(smoke), F7](vapor), %l tuft & surface powder



Fig. 2 Smoke airfoil at large angle of attack with
flow separation

Fig. 3 Combined-time-streak markers in converging
channel (hydrogen bubbles)

Trallmg Vortex behind the wing (dim white
region), wool tuft (5]
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Fig. 5 Schematic arrangement of two shadowgraph
systems{1];L=light sourg M,, My=spherical
mitrors or lenses D=optical disturbance,
Le=Camera Ph=photographic plane, S=
screen

Fig., 6 Shadow graph of a sphere (M=1.7) (1]
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Fig. 7 Vortex generation at the edges of a block
after a shock wave from the left hits the
block(Mach-Zehnder interferogram by H.U.
Hassenpflug, Aerodynamisches Institut, Aa-
chen)
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Fig. 9 Experimental setup for scattering(2]
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Fig. 11 Diagram of a projection as ysed in tomo-
graphy(2)

Fig. 12 Effect of number of projectives on quality
of the reconstructed image. The three rows
show reconstructions for noise levels of
5,2 and 5% (with median filtering), resp-
ectively; the columns represent reconstru-
ctions with 20,30 and 40 viewing angles
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3. &=x| gtMx el (Digital Image Processing)
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representation o] 3it}, Noised A A%}= AL &
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Table 2 Block diagram of linear image-processing"st—éﬁs

3.1. xt& gt#=(data compaction)
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¢) velocity vectors

d) rearranged velocity vectors (Interpolation)

Fig. 13 Example of digital Image Processing
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b) Mach contours (Shading)

d) Particle path line

Fig. 14 2-Dimensional Graphics of Numerical Solutions of Euler egn.
(M=0.8, a=2°, NA(A0012) (17]

Fig. 15 3-Dimensional Graphics, STOL ASKA
(18] Original in Color
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