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Velocity Field Estimation using A Weighted Local Optimization
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ABSTRACT

A variety of methods for measuring the velocity from an image sequence use the relationship be-
tween the spatial and temporal gradients of image brightness function. In most situations, an ad-
ditional constraint is required because the velocity is not determined uniquely by a above relation-
ship. Horn and Schunck proposed a constraint that the velocity field should vary smoothly over the
image. This requirement, however, forces the velocity field to vary smoothly even across motion
boundaries. To complement this problem, Nagel introduced an “oriented smoothness™ constraint
which restricts variations of velocity field only in directions with small or no variation of image
brightness function. On the other hand, Paquin and Dubois proposed a different type of constraint
that the velocity is constant in a small area of image. But, this constraint also creates difficulties
at motion boundaries which large variations in velocity field often occur. We propose the method to
overcome these difficulties by utilizing the information of discontinuities in image brightness func-
tion, and present the experimental results.
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Fig. 1. Constraint on velocity expressed by motion con-
straint equation.
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Fig. 2. Image coordinate system formed by a perspec-
tive projection.
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(a) A ke (b)71E 2] 3]

a8 6 1Y 49 GAovRE 2 £ 3
Fig. 6. Velocity fields computed from an image se-

O3 3. 0% A% G4 €A =8¢ quence of Fig. 4.
Fig. 3. Current frame of a sequence of synthetic images.

7. 2859 £egoz e 23R &5 AA
Fig. 7. Motion boundaries computed from velocity field
of Fig. 5.

T8 4 44 A% el A a9
Fig. 4. Current frame of a sequence of real images.

(b)71&<]

(a) A gH&k why (b) 712 Wy
25 139 39 93 ERH Y &5 028 13869 £ FoEZRE FHE % AA
Fig. 5. Velocity fields computed from an image se- Fig. 8. Motion boundaries computed from velocity field
quence of Fig. 3. of Fig. 6.
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