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Deblurring of motion blurred images based on the irradiance
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Abstract: Objective Existing motion deblurring methods fail to consider the fact that blurring occurs in irradiance images.
Thus, an efficient deblurring method for reducing the effect of naturally appearing saturated pixel blocks remains lacking.
To overcome these two limitations, this study proposes an irradiance-based motion deblurring algorithm. Method A new
estimation method for the camera response function ( CRF) that converts irradiance to intensity is proposed. Intensity re-
flects the energy accumulated during the motion process of capturing the blurred image. A block-based detection algo-
rithm for saturated pixels is presented. This algorithm can automatically detect saturated pixels. The CRF estimation
method and saturated pixel detection algorithm are incorporated into the proposed deblurring method to achieve robust ir-
radiance-based motion deblurring without the effect of saturated pixels. Result Qualitative experiments for reveal that the
proposed method can obtain single-image deblurring obtain latent images more accurately with less ringing and better noise
suppression than existing methods. Quantitative experiments return higher peak signal-to-noise ratios than existing methods.
Conclusion The proposed method and algorithm results are effective for improving motion deblurring performance.

Key words: camera response function; saturation process; irradiance; motion deblurring
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Fig. 2 The blurred image Building and its estimated CRF
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Fig. 3 The deblurring result with/without considering CRF for the image shown in Fig. 2(a)
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Fig. 4 The saturated pixels detected for the image shown in Fig. 2(a)
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Fig.5 The deblurring result based on irradiance for the image shown in Fig. 2(a)
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Fig. 6 The image Gate and its estimated CRF
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Fig. 7 The deblurring result with/without considering CRF for the image shown in Fig. 6(a)
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Fig. 8 The saturated pixels detected for the image shown in Fig. 6(a)
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Fig. 9  Comparison of the deblurring result based on irradiance
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Fig. 10 Comparison of the deblurring results for the four additional images, Lab, Officel, Office2 and Triomphe

&1 #EHE R Building F1 Gate Z1 KRR (E 3. E 5. E 7 F1E 9) 9 PSNR Xttt
Table 1 The PSNR values for the deblurred images of Building and Gate

/dB

El%  BHEEZLEM KimCRF + NoSP OurCRF + NoSP KimCRF + OW1 KimCRF + OW2 KimCRF +BSP OurCRF + OW1 OurCRF + OW2 OurCRF + BSP
Building  18.202 3 22.4212 25.6950 23.3836 23.3709 24.0791 24.1712 24.0909 26. 1542
Gate 18.4709 21.4425 23.284 6 24.6949 24.7856 24.6510 22.2030 22.5294 25.0333

®2 E10 PERWE R EEMA PSNR XfLE

Table 2 Comparison of PSNR for the deblurred 7 Q:EI: -L/e
images shown in Fig. 10
/dB s . .
ASCEF X IE SRR, DF5E CRF AT+ Al
Vikrs Lab Officel Office2 Triomphe

18R L BRTEs BB R B0 A VR, 36 0 3
Hi%E 271308 22.8965  24.1192  21.3627 FHRBERE )38 3h RO )5 2. % CRF 5328 3 it 2
A 281218  24.5190 27.0837 22.9536 M2 G R I AT Z g B b s & S I E Y CREF
KA CRF (74 %7 %) CRF AR fif AN ZEoK 2
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