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Improvement of Pixel Based Spatio-Temporal Correlation Analysis
for Determining Optical Flow Velocity

Atsushi NOMURA*, Hidetoshi MIIKE** and Kazutoshi KOGA***

Abstract

To date, several methods determining optical flow have been proposed for stereo vision (passive
ranging of depth and shape perception) . “Gradient method” and “Matching method” are well known and
representatives among them. But, there are many restrictions and problems to apply these methods to
actual scene analysis. Recently, two of our authous proposed a new method for the determination of
optical flow with pixel-based spatio-temporal correlation analysis of sequential image. One can deter-
mine optical flow velocity with fine accuracy and high density by the correlation method. However,
there still exists some problems such as it needs enormous time for calculation and it is difficult to
analyze a passage of plane wave. Both of these are key problems for real-time stereo vision analysis.
In this paper, we develop our correlation method and propose new algorithms to conquer these problems.

Usefulness of the new algorithms is confirmed with artificial images and an actual dynamic scene

(chemical wave propagations) .
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Fig. 1 Basic principle of analysis.

(a) Translational motion of particle
through a target pixel(0) and configura-
tions of sixteen neighboring pixels (1,17,
2,2°,..., 8,8).

(b) The relation between a lag time and
time sequence of brightness change on
pixels.
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New algorithm for the analysis of a plane wave propagation.

(a) Geometrical relation between an apparent velocity V., and true velocity

V[.

(b) Angular dependence of mutual-correlation coefficient and apparent
velocity Vi of plane wave.

(¢) Angular dependence of newly introduced parameter K §.

Table 1 Selections of lag time to be calculated.
7 (frame) 0 | £1 | x2 \ +3 | +4 | £5 |71 £10] £20| £30| £50
speed(p/f) | o | 2.0 | 1.0 .0.67 0.5010.40]0.29]0.20|0.1010.067|0.040
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Analyzed optical flow for artificial image
sequences.

(translational motion of particles : see
Fig.3)

(a) analyzed by original spatio-temporal
correlation method.

(b) analyzed by newly proposed method.

Fig. 4
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Fig. 5 Analyzed optical flow for artificial image of plane wave propagation.
(a) analyzed by original spatio-temporal correlation method.
(b) analyzed by newly-proposed method.

(@) t=0 (s)

(b) t =3 (s)

(¢) t=16 (s)

Fig. 6 Propagation and collision of chemical waves accompanied with BZ-reaction.
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1Pixel/frame

Fig. 7 An example of actual dynamic scene
(propagation and collision of chemical
waves) analysis with proposed new algo-
rithm.
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