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Abstract

In this paper, we propose an efficient compression method of the integral images. The integral imaging is a well-known
technique to represent and record three-dimensional images. The proposed method is based on three dimensional discrete
cosine transform (3D-DCT). The 3D-DCT techniques for the integral images have been reported as an efficient coding
method for the integral images which reduces the redundancies between adjacent elemental images. The proposed method
is a compression method efficient to integral images using adaptive block mode(ABM), based on the 3D-DCT technique.
In the ABM, 3D-DCT blocks adaptive to the characteristics of integral images are constructed, which produces variable
block size 3D-DCT blocks, and then 3D-DCTs for the 3D blocks are performed. Experimental results show that the
proposed method gives significant improvement in coding efficiency. Especially, at the high bit-rates, the proposed method
is more excellent since the overhead incurred by the proposed method take less part of the total bits.
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An integral image of a cup object.

1. 3D—DCT (Discrete Cosine Transform)
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Fig. 4. Two construction methods of the integral image.
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Fig. 5. Two integral images having different character
(@) A shooted integral image at a close range
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Fig. 6. A grouping method of the integral images.
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Tabel 1. The coding efficiency of the each block size.

Quant 4x4x16 8x4x16 4x8x16 8x8x16 JHHEE

sequence L.1an Total Total Total Total Total
size . PSNR . PSNR . PSNR . PSNR ) PSNR

Bits Bits Bits Bits Bits
16.0 1869048 | 37.48 | 1965130 | 37.32 | 2007242 | 37.25 | 2093690 | 37.10 | 1880794 | 37.62
b 1 32.0 1260616 | 31.87 | 1320028 | 31.58 | 1346138 | 31.52 | 1399784 | 31.33 | 1259488 | 31.98
°° 48.0 949122 28.69 981710 28.37 | 1002384 | 28.32 | 1032910 | 28.09 943034 28.81
64.0 745036 26.57 757698 26.25 775762 26.21 788932 25.99 735288 26.69
16.0 1701732 | 38.95 | 1813518 | 38.62 | 1850854 | 3856 | 1962958 | 38.24 | 1693742 | 39.12
o1} 9 32.0 1196212 | 33.21 | 1255738 | 32.87 | 1278116 | 32.79 | 1334062 | 32.49 | 1188950 | 33.37
°° 48.0 935852 29.88 964200 29.58 984402 2955 | 1013424 | 29.30 926114 30.07
64.0 760212 27.63 775742 27.40 794460 27.37 808136 27.15 751320 27.84
16.0 1309936 | 38.97 | 1300186 | 39.15 | 1298212 | 39.16 | 1279894 | 39.36 | 1243034 | 39.55
a3 32.0 836604 33.43 848670 33.54 848362 33.55 852884 33.69 815182 33.93
°° 48.0 603800 30.57 620734 30.57 623752 30.59 636280 30.64 593596 30.97
64.0 465522 28.79 481744 28.68 487514 28.71 499054 28.67 459554 29.11
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Table 2. The comparison coding efficiency of the proposed method with the existing method.
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16 2123762 | 36.81 | 2136690 | 36.88 | 1983234 | 37.64
32 1420412 | 31.18 1445186 | 31.28 1351414 | 31.86
A4 1 1.1 -9. 1. -10.
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