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Abstract

This paper presents a method to estimate subpixel accuracy motion vectors using a mathematical
model without interpolation. The proposed method decides the coefficients of mathematical model, which
represents the motion estimation error, using motion—-compensated prediction errors around the pixel
accuracy motion vector which is achieved by full search. And then the proposed method estimates
subpixel accuracy motion vector from achieved mathematical model. Step by step mathematical models
such as type 1, type 2, type 3, modified type 2, modified type 3, and Partial Interpolation type 3 are
presented. In type 1, quadratic polynomial, which has 9 unknown coefficients and models the 3 by 3 pixel
plane, is used to get the subpixel accuracy motion vectors by inverse matrix solution. In type 2 and
3, each quadratic polynomial which is simplified from type 1 has 5 and 6 unknown coefficients and is
used by least square solution.

Modified type 2 and modified type 3 are enhanced models by weighﬁng only 5 pixels out of 9. P.I.
type 3 is more accurate method by partial interpolation around subpixel which is achieved by type 3.
These simulation results show that the more delicate model has the better performance and modified
models which are simplified have excellent performance with reduced computational complexity.
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Table 1. Simulation Results(PSNR).
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Table 3. Comparision of the computational
complexity of the proposed methods.
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Fig. 10. Needed number of interpolation by P.L
type 3.
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