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A Modern Image Quality Measurement Method for Blind Image Restoration

CHENG Xiao-Gang® AN Ming-Wei' RUAN Ya-Duan® CHEN Qi-Mei'

Abstract In the process of blind image restoration, image quality assessment is of paramount importance. In this paper,
A novel image quality assessment method is presented by analyzing the relation between reconstructed image quality and
its total bounded variation (TBV), on this basis, the relationship model is constructed, that is, the original clear image’s
TBYV is maximum in all the blurring image, and it is minimal in all the reconstructed image. Further, based on the metric
method proposed, the better blind image reconstruction effect is obtained when the TBV is extremal. Finally, the TBV of
original clear image, blurred images and blind restored images are compared, the simulation results shows the validation

and veracity of the method proposed.
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Fig. 1
blurred image, and restored image ((a) Clear image, TBV
= 909873; (b) Blur image, 10 pixels and 0°, TBV =
512525; (c) Regularized filter, TBV = 2335 141; (d)
Regularized filter, TBV = 1677299; (e) Wiener filter,
TBV = 2466 829; (f) Wiener filter, TBV = 1793 396; (g)
Blur image, 30 pixels and 0°, TBV = 380956; (h)
Regularized filter, TBV = 1944 525; (i) Regularized filter,
TBV = 1700923; (j) Wiener filter, TBV = 1987 353; (k)
Wiener filter, TBV = 1742 508)

PiE B T IR TBV 0 LA B 5 s
P57 I € KD PP A TR U > 200 I 4 1K) TBV Itk
(ELIN, 152U PITAT 2500 1 45 J3 DA 17 T 11 Pl 5%

HEALEE T, 3(3) MBEEUEAR RN

Subjective definition comparison of clear image,

D= > |t 1ly)—f(x,y)|+

rz=1 y=1

B2 D3 i G AN O 5 TBV 0 L. %)
JEL A i W BEUAGAEAS [R112 B AR 7 ) B EAT RSO0, 40
5°, 15°, 25°, 35°, 45°, 55°, 65°, 75° Jf-LL 10° Jya]
B, Bl 2 (a) 4 5° A1 25° ¥ TBV ik, &R
VG EHER ) TBV, HAER 909 873. BIMIFERE A
5 1R F I, 5° BHZEAHN 1 TBV Jy 611407; 25° i
AN TBV 24 599 185. 4RI L84 b 5 AN Ff
P, 50 £ AHR TBV 435k 494 791, 450 055,
419975, 401420, 381274, 365049, 350147,
339531, 329465. 25° HLH J7 AN TBV 4y
Wl ok 518275, 471188, 438814, 413286, 391432,
373500, 358012, 345054, 333501. & 2 (b) ~2(d)
5 2 (a) BATAHFEIEREE. Pk, an SR8 m—
SE, RORIRE 3G I, B EORBRBOR. 5)4b,
AN ) TBV ek, I H A SO0 K15 1Y TBV
BT, x5 (9) —#

x10° x10°
10 10
L ittt 9
—o— Blur direction: 5° —o— Blur direction: 15°
8 —o— Blur direction: 25° 8 —o—Blur direction: 35°
> 7 - - - Clear image > 7 - - - Clear image
/A @
= 6 E6
5 5
4 4
3 3
0 10 20 30 40 50 0 10 20 30 40 50
Motion blur extent /pixels Motion blur extent /pixels
; (@ W
102 10° 10 %10
) Sttt D] Sttt
—o— Blur dircction: 45° —o— Blur direction: 55°
8 o~ Blur direction: 635° 8 o~ Blur direction: 75°
- - - Clcar ima - -~ Clcar ima
c>g 7 Clear image > 7 Clear image
E6 2
5 5
4 4
3 3
0 10 20 30 40 50 0 10 20 30 40 50
Motion blur extent /pixels Motion blur extent /pixels
©) ()

2 JRUIRTE TR AR R 1) TBV, i X i 5 A
(IR 2R o) FROASORYI A5 BB 14 ( (a) 5° and 25°; (b) 15°
and 35°%; (c) 45° and 65°; (d) 55° and 75°)

Fig.2 TBV of clear image and blurred images (The
blurred images are obtained by blurring the clear image
with different blur direction and extent: (a) 5° and 25°;
(b) 15° and 35°; (c) 45° and 65°; (d) 55° and 75°.)
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Fig. 3 TBV comparison between clear images and deblurred images (Blurring clear images with different blur images are

obtained, then deblurring the blur images with wiener filer and regularized restoration: (a) 5°; (b) 15°%; (¢) 25°; (d) 35°;
(e) 45 (£) 5% (g) 65 (h) 75°.)
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