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Motion-blurred image point spread function estimation
method based on spectral analysis
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Abstract: This paper studied the characteristics of uniform linear motion blurred image of the point
spread function in noiseless case, and proposed an algorithm which identify the direction of motion-
blurred image blur and blur length in frequency domain. Firstly, the causes of parallel dark stripes ap-
peared in blurred image spectrogram were analyzed, and the characteristics of the direction of dark
stripes perpendicular to fuzzy orientation were explained both in the theoretical and experimental
methods. Then the RADON transform method was used to detect these dark stripes, for giving pre-
cise numerical estimation method. The SOBEL operator was used as first-order differential operators
to the fuzzy image, to seek its autocorrelation curve, and estimates its blur length. The simulation
analysis shows that the algorithm can accurately identify the image motion blur parameters, the abso-
lute error of angle and length does not exceed 2 ° and 1 pixel, respectively.
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Tab.1 Results of motion blur angle estimation

Lena Baboon Airplane
Actual
Measured Measured Measured
angle Error Error Error
angle angle angle
0 0 0 0 0 0 0
10 10 0 11 1 10 0
30 32 2 30 0 31 1
45 45 0 45 0 45 0
60 60 0 60 0 59 —1
90 90 0 90 0 90 0
120 120 0 119 —1 120 0
145 146 1 145 0 144 0
160 160 0 159 —1 160 0
180 180 0 180 0 180 0

(a) Baboon 454 &l

(a)Blur image of Baboon

(h)Baboon #4451 &l
(b) Spectral image of Baboon
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Fig. 2 Estimation of motion blur angle of Baboon
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Tab. 2 Results of motion blur length estimation

Actual length Measured length Error
10 10 0
20 20 0
30 31 1
40 40 0
50 49 —1
60 60 0
80 80 0
100 100 0
120 120 0
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Fig. 3 Autocorrelation curves of 6=50
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