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An Image Quality Evaluation Method Based on Gray Prediction Error
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Abstract  Enlightened the image compression technique based on 2-D Differential Pulse Code Modulation
(DPCM), and taken the correlation between pixel and its neighbors into consideration, a new image quality
evaluation method is discussed by adding up the gray errors between every pixel of image and its predictions in the
paper. The basic principles are that each pixel of image is first predicted by using linear prediction operator and
least square estimate technique and then the mean square root of the difference between pixels’ gray and their
predictions are added up. This difference reflects the relativity of pixels each other. The larger the difference is,
the smaller the relativity of pixels is, and the better the contrast and the definition of image are. The experiment
results show that the discussed method is first more sensitive to the change of image quality than traditional mean
square error (MSE) method, average gradient method and information entropy method, and then more suitable to
the quality evaluation of the images processed by the different denoise methods removing noise. The shortcoming
of this method is but that its efficiency is slightly inferior to that of the traditional MSE and information entropy.
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1
Lena
a 52.281 14.794 7.560 25.989 49.090 25.805 7.600 31.722
b 51.748 11.399 7.532 14. 458 46.493 18. 316 7.529 17. 941
c 47.143 7.344 7.413 4.143 40. 389 8.544 7.344 4.183
d 44. 714 5.922 7.362 2.271 38.150 5.535 7.259 1.894
e 42.531 5.017 7.302 1.482 36. 697 4.032 7.196 1.147
f 40. 551 4.361 7.246 1.102 35.617 3.188 7.147 0. 863
g 38.739 3. 850 7.203 0. 896 34.757 2.651 7.105 0.736
h 37.073 3.434 7.159 0. 787 34.029 2.277 7.063 0. 670
1 35. 541 3. 086 7.105 0.718 33. 404 2.003 7.030 0.633
j 34.132 2.794 6.955 0.675 32. 856 1.794 7.005 0.614
k 32.833 2.539 6.894 0. 654 32. 362 1.631 6.980 0. 602
1 74.722 21.471 3. 227 37.917 74.757 39. 451 3.791 48.949
m 53.651 22.544 7.678 34.148 50. 338 30. 216 7.635 38.259
n 50. 881 14. 899 7.583 17.721 45.704 19. 892 7.522 20. 331
o 53.735 17. 630 7.574 37.123 50. 378 28.017 7.614 40. 578
p 50. 831 9. 059 7.470 14.472 46. 390 16. 399 7.506 18. 269
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2 %)
Lena
1 12.9 15.1 —57.3 15.9 19.9 52.9 —50.1 54.3
2 2.6 52. 4 1.6 31. 4 2.5 17.1 0.5 20. 6
3 —5.2 —33.9 —1.2 48.1 —9.2 —34.2 —1.2 —46. 8
1 2.8 19.2 0.2 12.8 2.6 8.6 0.2 27.9
5 —5.4 —48.6 —1.4 —61.0 —7.9 —41.4 —1.4 —55.0
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1 256X 256 0.000  0.016 0.000  0.016
2 512X 512 0.015  0.063  0.000  0.062 ’
3 10241024 0.063 0.219 0.031 0. 250 ’ Lena ’
4 2048X 2048 0. 250 0.812 0.110 0. 906 0. 002 )
5 40964096 0.984 2.922 0. 469 3.687 31.4%, —48.1%
| 9 3 ( 1%) 42.8%,
w b
_61-0%3
b A
,4 s ;(3) 3 ) )
3 4 s
b b
. §<C2.0 ’ 3 ,
k<5 . '
3 1 .
b b
. . 5
) 5>2.0
E>5 s
b b o
. Y .
o b ’
1 2 : (1) R



307

Rosenfeld A, Kak A C. Digital picture Processing[ M ]. New
York: Academic press, 1976:127~138,153~154.

Saghri J A, Cheatham P S, Habibi H. Image quality measure
based on a human visual system model[]]. Optical Engineering,
1989,28(7): 813~818.

Eskiciogln A M, Fisher P S. Image quality measures and their
performance []J]. IEEE Transactions on Communication, 1995,
43(12): 2959~2965.

[Jl. ,1998,3(5):386~389.

Janssen T J] W M, Blommaert F J J. A computational approach
to image quality[J]. Displays, 2000,21(4): 129~142.

Grigoryan A M, Agaian Sos S, Panetta K. A new measure of
image enhancement [EB/OL J]. http://www. cs. tufts. edu/~
karen/publication. html
L 1D1.
,2001.

Jain A K. Fundamentals of digital image processing [ M J.
Englewood Cliffs, NJ, USA: Prentice-Hall, Inc, 1989: 491~
492.

, . (M.
+1998:86~89.

1965 2003

o 30
NN 6 .
1973 s ,
,1996
6 .



