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Sharpness Measure Based on the Frequency Domain Information
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Abstract

In this paper, a new no-reference sharpness measure using frequency domain coefficients is proposed. Although most existing
sharpness measures used pixel intensity to compute the blur degree, the proposed sharpness measure computes the sharpness using
frequency coefficients. To assess the perceived sharpness of a given image, the image is re-blurred by a Gaussian low pass filter
and a new quality measure function was defined using the frequency domain coefficients of the given image and the re-blurred
image. To evaluate the proposed algorithms, TID2008 quality assessment database was used. Experimental results show that the
proposed quality assessment method showed high correlation with the subjective scores.

Keyword : no-reference, image quality assessment, sharpness measure, frequency domain.
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1. Perceptual Blur Metric™
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Find strong vertical edges in the image
For each corresponding edge in the image:
Find the start and end positions of the edge

(local maximum and local minimum)
Calculate edge width (local blur)
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Fig. 1. Blur measure definition in [15]
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2. A No-Reference Objective Image Sharpness
Metric Based on the Notion of Just Noticeable
Blur (JNB)'™®
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Table 1. Gaussian blurred images in TID2008 Database
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Table 2. JPEG2000 compressed images in TID2008 Database
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Table 3. Pearson correlation coefficients between subjective and ob-
jective scores for Gaussian blurred images and JPEG2000 com-
pressed images (TID2008 Database)
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Fig. 3. Scatter plots of the MOS versus MOSp of sharpness measures for Gaussian blurred images in TID2008 database. (a) scatter plot of
the proposed sharpness measure (b) scatter plot of JNB

Pearson Correlation Coefficient = 0.897 Pearson Correlation Coefficient = 0.831
7 7
X X
8 X X»(X X 6 * XX X
X X
X X x X X
5 x NI Vi s . S x
x X xx Kx M e X N x x xxx XX X
X x X { « x

4 % - % 4 f( y 5

% X x X X

% x

3 X% X xx x 3 X X XX;

S X * x

X X X X
2 x X X 2 X X X
X

1 X x 1 Xt

X

X X # Xy
0 X 1% 0 2 X X
0 1 2 3 4 5 6 0 1 2 3 4 5 6
MOSp ( Proposed ) MOSp (JNB)
(a) (b)
T2 4. TID2008 H|O[E{H[0]A2] JPEG2000 A= &S0l et 2t F&f ML Ut Ll F2A EIt pRZte] M T (a) Mokel MYT Hot 2y

(b) JNB
Fig. 4. Scatter plots of the MOS versus MOSp of sharpness measures for JPEG2000 compressed images in TID2008 database. (a) scatter
plot of the proposed sharpness measure (b) scatter plot of JNB
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Fig. 5. Example images that were degraded by JPEG2000 codec in TID2008 database, MOS and the objective quality predictions (MOSp) of
the proposed sharpness measure (a) 117_11_1.bmp, MOS: 5.429, MOSp (Proposed sharpness measure): 3.879 (b) 117_11_2.bmp, MOS: 3.343,
MOSp (Proposed sharpness measure): 3.278 (c) 117_11_3.bmp, MOS: 2.222, MOSp (Proposed sharpness measure): 1.120 (d) 117_11_4.bmp,
MOS: 0.086, MOSp (Proposed sharpness measure): 0.311
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