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Image Compression with Edge Directions based on DCT-VQ

Jin-Tae Kimf, Dong-Wook Kimﬁvand_ Hankyu Lim™

ABSTRACT

In this paper, a new DCT-VQ method is proposed which can solve the problems of VQ such as the
degradation of edge and enormous calculations. VQ is carried in DCT domain but spatial domain in order
to protect the degradation of edge. DCT makes high correlated image data decorrelated and the energy
‘concentrated on a few coefficients. In DCT domain, the DC coefficient is quantized with 8 bits uniform
scalar quantizer and the AC coefficients are divided to three regions and coded with vector qiantizer for
considering edge components. For the decrease of the calculation and memory, the vectors for three region
have small dimension of 1X7 and use the same codebook. Thus, the proposed method can fully express
the edge components by considering AC coefficients in DCT domain and decrease the calculation and
memory by reducing the dimension of vectors.
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100 100 100 100 200 200 200 200 150.000 —45.306 —0.000 15.909 0.000 —10.630 —0.000 9.012
100 100 100 100 200 200 200 200 —0.000  0.000 0.000 0.000 —0.000 —0.000  0.000 0.000
100 100 100 100 200 200 200 200 ~0.000 —0.000  0.000 0.000 —0.000 0.000 —0.000 —0.000
100 100 100 100 200 200 200 200 0.000 —0.000 —0.000 0.000 0.000 —0.000 0.000 0.000
100 100 100 100 200 200 200 200 0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000 —0.000
100 100 100 100 200 200 200 200 0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000 0.000
100 100 100 100 200 200 200 200 —0.000  0.000 —0.000 —0.000 —0.000  0.000 —0.000 —0.000
100 100 100 100 200 200 200 200 —0.000  0.000 —0.000 —0.000 0.000  0.000 —0.000 —0.000
(@) ¥ FH(+) oA
200 200 200 200 100 100 100 100 150.000 45.306 —0.000 —~15.909 0.000 10.630 —0.000 —9.012
200 200 200 200 100 100 100 100 0.000 0.000 —0.000 —0.000 —0.000 —0.000 —0.000 —0.000
200 200 200 200 100 100 100 100 —0.000 —0.000 0.000 0.000 0.000 0.000 —0.000 0.000
200 200 200 200 100 100 100 100 0.000 0.000 0.000 —0.000 0.000 —0.000 0.000 —0.000
200 200 200 200 100 100 100 100 0.000 0.000 0.000 —0.000  0.000 —0.000 0.000 —0.000
200 200 200 200 100 100 100 100 0.000 0.000 0.000 —0.000 0.000 0.000 —0.000 —0.000
200 200 200 200 100 100 100 100 —0.000 —0.000 —0.000  0.000  0.000 —0.000 —0.000  0.000
200 200 200 200 100 100 100 100 —0.000 —0.000 —0.000  0.000 —0.000 —0.000 —0.000  0.000
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100 100 100 100 100 100 100 100 —45.306 —0.000 0.000 —0.000 —0.000 —0.000 0.000 0.000
100 100 100 100 100 100 100 100 ~0.000 —0.000 —0.000. 0.000 0.000 0.000 —0.000 —0.000
100 100 100 100 100 100 100 100 15.909  0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000
200 200 200 200 200 200 200 200 0.000  0.000 0.000 —0.000 0.000 —0.000 0.000 —0.000
200 200 200 200 200 200 200 200 —10.630 —0.000  0.000 —0.000 —0.000 —0.000 0.000  0.000
200 200 200 200 200 200 200 200 —0.000 —0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000
200 200 200 200 200 200 200 200 9.012  0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000
(@) ¥l FH(+) oA
200 200 200 200 200 200 200 200 150.000  0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000
200 200 200 200 200 200 200 200 45.306 —0.000 —0.000 0.000 0.000 0.000 —0.000 —0.000
200 200 200 200 200 200 200 200 ~0.000 —0.000 —0.000 —0.000 —0.000 0.000 —0.000 —0.000
200 200 200 200 200 200 200 200 —15.909 —0.000 0.000 —0.000 —0.000 —0.000 0.000  0.000
100 100 100 100 100 100 100 100 0.000 0.000 0.000 —0.000 0.000 —0.000 0.000 —0.000
100 100 100 100 100 100 100 100 10.630 —0.000 —0.000 0.000 —0.000  0.000 —0.000 —0.000
100 100 100 100 100 100 100 100 ~0.000 —0.000 0.000 0.000 0.000 0.000 —0.000 —0.000
100 100 100 100 100 100 100 100 -9.012  0.000 0.000 —0.000 —0.000 —0.000 0.000 0.000
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143.750 —28.471 —0.000 —2.976 0.000 —0.888 —0.000 —0.224
—28.471  6.250 13.063 —0.000 2.346 —0.000 0.719 0.000
100 100 100 100 100 100 200 200 —0.000 13.063 —6.250 —7.399 —0.000 —1.472 —0.000 —0.345
100 100 100 100 100 200 200 200 —2.976 —0.000 -7.399 6.250 4.801 —0.000 0.912 0.000
100 100 100 100 200 200 200 200 0.000 2.346 —0.000 4.801 —6.250 —3.208 0.000 —0.467
100 100 100 200 200 200 200 200 —0.888 —0.000 —1.472 —0.000 —3.208 6.250 2.048 ~0.000
100 100 200 200 200 200 200 200 —0.000  0.719 —0.000 0.912 0.000 2.048 —6.250 —1.076
100 200 200 200 200 200 200 200 —0.224  0.000 —0.345 0.000 —0.467 —0.000 —1.076 6.250

100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 200
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28.471 —0.000 2.976 0.000 0.888 —0.000 0.224
200 100 100 100 100 100 100 100 —28.471 —6.250 13.063 —0.000 2.346 —0.000 0.719  0.000
200 200 100 100 100 100 100 100 —0.000 —13.063 —6.250 7.399 0.000 1.472 0.000 0.345
200 200 200 100 100 100 100 100 —2.976  0.000 —7.399 —6.250 4.801 —0.000 0.912 0.000
200 200 200 200 100 100 100 100 0.000 —2.346 —0.000 —4.801 —6.250 3.208 0.000 0.467
200 200 200 200 200 100 100 100 —0.888  0.000 —1.472 0.000 —3.208 —6.250 2.048 0.000
200 200 200 200 200 200 100 100 —0.000 —0.719 —0.000 —0.912 —0.000 —2.048 —6.250 1.076
200 200 200 200 200 200 200 100 —0.224 —0.000 —0.345 —0.000 —0.467 0.000 —1.076 —6.250

100 100 100 100 100 100 100 100 143.750
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