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The Method of Hierarchical Multi-neighbor Predictors and
Residual Orthogonal Transformations and Its Application to
Image Compression

Keita Ashizawa Katsu Yamatarii Naoki Saitd
*Department of Urban Science, Meijo University
"Department of Mathematics, University of California, Davis

Abstract. We propose new image compression algorithms by predicting each block using
an improved gradient estimation at the block boundary followed by applying an orthogonal
transformation to the prediction error. Compared to the previously proposed polyharmonic
local cosine transform where the DC components of adjacent blocks were used for the
gradient estimation, our new methods directly use multiple combinations of the neighboring
pixel values to estimate the gradients at block boundary more accurately. Hence, we can
improve the prediction of each block using such gradient information. Consequently, we
can improve image reconstruction quality and reduce the blocking artifact and aliasing
noise.
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Fig. 12. Comparison of the compression performance with PSNR between HTPHLCT,
HMPROT, and DCT(JPEG Baseline method).
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Fig. 13. Comparison of the compression performance with MSSIM between HTPHLCT,
HMPROT, and DCT(JPEG Baseline method).
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Fig. 14. The face part of the reconstructed Barbara images.

(a) Original (b) DCT, 27.00dB.  (c) HTPHLCT, 27.90dB. (d) HMPROT, 28.18dB.

Fig. 15. The arm and leg part of the reconstructed Barbara images.
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Fig. 16. The nose part of the reconstructed Baboon images.

17



.

(b) DCT, 22.83dB.

() HTPHLCT, 22.52dB. (d) HMPROT, 22.56 dB.
Fig. 17. The whisker part of the reconstructed Baboon images.
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