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Measurement of two-dimensional velocity of moving fine particles
with the aid of an image processing technique

I N | B SR

Kazuo Ohmi

A new prototype of image-processing velocimetry is tested in the case of
two-dimensional flows behind an airfoil body. This method is based on flow
visualization techniques using fine particles suspended in water and image pro-
cessing schemes where the velocity is determined by a series of particle pursuit
algorithm working between two sequential image frames. The pursuit algorithm
makes use of coefficients of image correlation on a binary basis and has been de-
veloped by the present author and his group. The reference velocity distribution
is given by the particle-streak photography, in which the velocity vectors are de-
fined as length and gradient of particle paths during a given time of exposure.
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T2 T hFxto KFxHo
B2 HE K |BF0oRY oBEH 2388 EUEH C/B D/C D/B
(=18) (=B) (=0) (=D)

M2 a-1 132 126 116 115 0.92 0.99 0.91
a-2 132 125 119 118 0.95 0.99 0.94
a-3 132 122 110 110 0.90 1.00 0.90
b-1 197 190 166 165 0.87 0.99 0.87
b-2 197 186 162 162 0.87 1.00 0.87
b-3 197 184 150 148 0.82 0.99 0.80
c-1 262 257 206 200 0.80 0.97 0.78
c-2 262 257 206 204 0.80 0.99 0.79
c-3 262 257 205 204 0.80 0.99 0.79

M3 a-1 126 123 113 112 0.92 0.99 0.91
a-2 126 121 100 98 0.83 0.98 0.81
a-3 126 120 93 92 0.78 0.99 0.717
b-1 189 178 169 164 0.95 0.97 0.92
b-2 189 178 165 164 0.93 0.99 0.92
b-3 189 175 153 153 0.87 1.00 0.87
c-1 284 271 209 204 0.77 0.98 0.75
c-2 284 269 195 191 0.72 0.98 0.71
c-3 284 266 205 199 0.77 0.99 0.75
a-1 155 151 124 123 0.81 1.00 0.81
a-2 155 149 111 111 0.74 1.00 0.74

A a-3 155 148 97 91 0.66 0.94 0.61

% b-1 218 213 182 177 0.85 0.98 0.83

# b-2 218 211 162 156 0.717 0.98 0.73

% b-3 218 2017 124 119 0.60 0.96 0.57

B c-1 316 306 234 230 0.76 0.98 0.75

vV c-2 316 304 216 209 0.71 0.98 0.69
c-3 316 300 192 181 0.64 0.95 0.60
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