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A Comparison Wavelets and Image Calculus Compressions

Hisashi ENDQ, Seiji HAYANO, Yoshifuru SAITO (Hosei Univ.)

and Toshiyasu L.KUNII (Computational Science Research Centre of Hosei Univ.)

ABSTRUCT

Field theory is applied to the computer graphics. The key idea is that image data is
regarded as a field potential or source density. After the governing equation of computer
graphics is derived, the finite differences, finite elements and Green’s function methods are
applied to solve the governing equations. This approach makes it possible to compress the
graphics image data without losing most of the original information. Moreover, wavelet
transform is available to generate the compressed image data including rich original
graphics information. We demonstrate that the computer graphics images can be
compressed by wavelets as well as image calculus. Further, we try to carry out the twice/
double image compression by combining both of the wavelets and image calculus methods.

Keywords: Image compression, Visualization by differential equations, Image processing

1. 00

gobooboobooboooboobooboobooobooo
gobooboobooboooboobooboobooobooo
gooobooboooboobooboobooobooo
gobooboobooboooboobooboobooobooo
gooobooboooboobooboobooobooo
gooobooboooboobooboobooobooo
go0opoooooooooooooooooooog

goooboobooobooboobooboooboooo

goboobooboobooobi1iobooboobooobooo
gobooboobooboooboobooboobooobooo
O00000DO0O00000DoDOOOR-S0000gon
goboobobooboooboobooboobooobooo
goooboooboooboobooboobooobooo
goooboooboooboobooboobooobooo

gobooboobooboooboobooboobooobooo
goboi1bo00bo0oobooboobooobooobooo
gobooboobooboooboobooboobooobooo
gobooboooboobooobogoo
gooobooboooboobooboobooobooo
gobooboobooboooboobooboobooobooo
gooobooboooboobooboobooobooo
goooboobooboooobooobo

2. 0000000000

2.1. 000000000
0000000000000000000000000
(pixe)D 000000000 OOOOODID jO0OO
00000 U,0000000000000000 (1)
D000000000000C0000



2
DZU :aiti +g
ox: oy
Ui+1.j _Ui,j _Ui,j _Ui—l.j Ui,j+l_Ui,j _Ui,j _Ui,j—l
~ X M, by Ly
AX Ay
:Ui+1,j —2; Uy +Ui,j+1‘2Ui,j +Uj 4
NG Ay? '

@)
000 X,yO0oOoOoOoOoOOOoO0O0O0Ax,Ay0oo

000000 ()0 00(@DO000000000000

o oy @)
Uy A UitV +U o
2.2.0000000000
goooooooooooooUoooomoooo

gobooboboobobooobobobooboboboobogoo
goboobooobooboon

0% =-o, 3)

0oodooo@uooooooooooooon
00 1,2032x32000000000000000003
Og0o00oobob0 RrRGBOOOOOOOOOOOOOO
O0o0o0oooooooooa

Sanpe Deta

Fig.1 Sample image 1

red geen

7

Fig.2 Source densities of sample 1
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Fig.3 Recovered image by 2D Green®s function
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Fig.4 Finite elements image recovery
Left: Mesh system, Right: recovered image
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Fig.5 Sample image 2 (128x128 pixels)
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Fig.7 Wavelet spectrums,
R(left),G(center),B(right)by Daubechies 20
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