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Abstract An image decomposition problem using a Total Variation norm is the object of this paper. In a con-
ventional method, this problem was formulated by the dual problems. Dual variables in it are calculated by an
iteration of the convex projection method. However, a role of each variable is implicit. Then, it is difficult to apply
to another field. We propose a comprehensible discretization of the Total Variation and a differential manipula-
tion as the operation. A direct calculation procedure of the structural image by the steepest descent method is
described. Two comparisons of waveforms and similarities are shown. These experiments clarify that the proposed
method maintains the performance of the conventional method with the explicit role of each variable. An example
of application to the image segmentation is demonstrated.
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K1 BRFHCLIERER O, =32 M2 REFHICIZESEGE EoEB
Fig.1 Structural image by the proposed method. Fig.2 Oscillating (residual) image by the proposed method.

B3 fERFECIBERESR O.=12) B4 AJIHEI{% Lenna & 128 ITH (B#)

Fig.3 Structural image by the conventional method. Fig.4 Input image Lenna with a white line at 128 rows.

5 BRFE 1 IKEZBBER O, =32) K6 RMEFE2ICLIEHRESR Op =32
Fig.5 Structural image by the proposed method one. Fig.6 Structural image by the proposed method two.
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Fig.9 Relation of border data and image quality on
segmented image Lenna.
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