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Image Blind Deblurring Method Based on Max-min Prior and
Intensity Prior
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(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: Image deblurring aims to remove the blurring phenomenon caused by shaking, lighting and
other reasons in the process of taking pictures, then obtain a clear image. In view of the lack of process-
ing image details and edge information in deblurring with prior knowledge, we proposed a method combin-
ing Max-min prior and intensity prior. The algorithm extracted the prominent edges and details of the
blurred image by intensity prior, used Max-min prior to suppress blur and noise interference, used a multi-
scale strategy to obtain the blurred kernel, and used the estimated intermediate restored image and the
blurred kernel to iterate repeatedly to obtain a clear image. Experimental results show that compared with
the existing methods, the proposed method can estimate the blurred kernel more accurately, and the inter-

mediate image contains clearer and sharper edge information, and the artifacts are also improved, and the
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performance evaluation indexes PSNR and SSIM are also improved. The PSNR value can be increased
by 0. 782~3. 6754 dB, and the SSIM value can be increased by 4.69%. These results show that the pro-

posed method has better deblurring performance than the existing methods in the direct sensory and

numerical evaluation indexes of the obtained clear images.

Key words: Max-min prior; intensity prior; image deblurring; maximum a posteriori probability

0 31 B

5 5] (Image Deblurring) J2& K4 52 Ji 4
B — A2 H E SCHR E A R M e AR
A A EE WIS FHME, EAEZ 8 T2
e o MRPRASRIAZ S 75 BN A5, R A5
RT3 AW R dEEH LW S E A
W U E LB AE B R R A S T
Vi 52T I R, R B BRI AL AR TR T 3R0R
B W ER S B, 1
B=FXI +te, (1
K B, k, 1500 AR EE . SO FIEse A
e MR s Q MERUET.. R G BTEL e
K& B, W5 E i i ER T, 3 A )RR — e A
()R, R R T 5 | ARSNGB, AT AP
& SE 56 1 WAL AT DU PR AR A B (] R
BT, EHR LB ik R TR AL T
S PR, SR T O DT IR AR AR KRR B A T
FIGSE 50 PO A2 e 30 ok $2 B 3508 o Pan 587 17
YK I 3 e 56 W AE R R BOR 2 v, JFkE
UM 1) B3R Ry 2 TR Lo Yu B Al , i
A LU B R A B S, BB TR AR = .
R TG IMB RS W, Pan 4641 T H T
A UG A 0 1 D0 Ak i B FNRS B S 0, i (i A5
S D 1) G AT B I I i 205 B L AR 7 1 %
NN Rl g i P ey i1 S i
Chen S5 & T —Fh 3L T Jmy i i B (LMGO 56
U510 H S ARIHE SR, %y R AL B AR R R R 5 |
(RS RE R A () O 70 i B R K
(I TR] AR o F T I T N LMIG 45 5 50 7 24
AT B E B B f I, Xu S5 421 T PMG St
B, TETHIRROR R O 5T i T AR IS T
FR It , AFL I Bl 2 = 0T M 75 K I B, i BRIk
RO ZE FAXT 25 o O T IHBR T W IE k)
G R K H, Eqtedaei %4 1 T Max-min 5&
55, M T — MR R EL R, R TR
B Max-min BB, 454 P4k 0 225k b 345 Fh

Yie o B ARIEER T W s E A R R
RS, B v T A2 D PRI %) v M N R A T o
H A G S50 i 2= 1 30 PR 52 R e 2k 1Y)
Bi/le" 38

P UAR, T2 ) 7 et s 1 AR KA gk
J'&, 54N, Nah 581048 T —Fp 2 ROEE CNN
B, DA 3 o 1) 77 20O B IS TR A, i Jo e X s
WAL AT AL T o A2 IR U T BT ) 2B
R, HEHR TZRERKESSEHIAKENS
Bl N TP AN, XiaZEM %t T — bt
P 4, Tao %515l o 76 A A RBE =22 ] 4 =2
Oy I 3 2 G i | NS W - ¥ =0 =)
W i, Zhang %5 7E U-Net P45 i L fili 151
AT AMKREZ TIPS, Tsai S5 H T 2 gl
RN T e . A B T2 o T IR AE A
Yy h AT RAFPIPERE , (E2 B A MRS I 25 5080 Al
WMHE s i — Bk, Bl sk =1z {khg

g Bk, BAR HA AR TS A T A
BAe g i BRI S , H R AR S S A A 5 A
BER AR TR R T A v A R A 5
Sel e S P O S, RN SAE R, B
N, WD MR A AR T B O, AR DR AZ 1 o
WHEE . b, ARSCHRE M T —Ff Max-min 56 5 F1 5%
FESCIS MRS G 0 E RIS o R R
S 4R B AU MR R 28 g An i 5 S,
1 Max-min 5556 400 i ASOR AR A4, PR 2
JRORE SR AR BB A%, A T i ) 5 A
GG BIZ  EAEAR, BeAT B M A

1 FEXFEIR
1.1 EFRXEEHSZE (MAP) {EEMNEGE
AR R

BT MAP 895656551 2 il i 8 2 MAP HEZE
F14) 216 55 3 e Al PR 2 AR B s A5 TR, AT A2
Ji I BT LS, o
(kb I)=argminl (x &1, B)+ Ap(I)+ yp(I), (2)



594 b R A s CASRBREROD

2025 45 5 )

A ST TIPS B A IR T 5
WK e BOEARZ IR RRALLE 5 35 —J00RIEH — 1003 i3
PN T G RIASORY A 51 56 1) 10 DU A 0

1.2 EfeFENSZRE “HHEZE" KK

e 2 NERE A o (7] — e (1R AE A [F] 0 B
AN PEATRAE, DT ARATFA [F] 70 B3 RO T A4
(REYSEYNIIRN N TR i BT L S 2N
(180 R JBE VL AR Dy e R ™ 0 B R A K JEE TR, 1
T SR i PR 5 A 2 465 F RO R 00 46 BRI A 5
IRJE RT3 R A5 e ) PR A O A L8 )
FRAE, SRR Z 0 SOR A RHES B . (e
BEA R T RAE T LASRAT IR A5 B, ey
PR JUE T RAE AT L g2 AR B a4

Max-min’GH6

2 ARMRHEIEEMTTIE

B ol 30 S v R % A i AL s R ) PTG AR (]
U, AR SCHR T — AP Max-min 56 56 158 B e 50 AH
A ME AL, B E MAPHER fT| A
Max-min ¢ 56 F158 32 56 50 5 B ASOR [&1 45 1 48 1y
5, TR AR A R AR AT T 52 B AR
¥, TS R 5] A4 A1 22 RO SR IE , X A
TR BRI AT AN R RUBE (R SR, XA RUBE Y
TR T LR, SRS AR HE 2 T — D4
FUOBE AT IR AL, , S5 o 76 Bk 2 RUBE Al T+ i %
WA AR E ABOS B AL . A SCRBIO AL
) HARGEREE 1 s

’—’ R KIS

SRR IEACOR

I ABHBIE R e O Al
F
X B

ZR R R

L BEmIZAt

it b R

P A SO
Fig.1 Flowchart of the proposed algorithm in this paper

2.1 Max-min (Mm) %I

Eqtedaei %" & MBHI I 5§ & F G B ER
(B R PR~ 284k, 3 e 74 375 T P AR 114 ) 78 8 3N e
RAG e /IMBR Z AR 22 18] 9 2 8L 57 T A5 P14 ) )
ZefH, BT Mm S5, & h
Mm(I)(x)=
max ((‘max I"(y)) min ( min I"(y)),

yEQ(x)\ cE(rgb) yeQ(x)\ cE(rgb)
(3)
K 2 AEG TR RN A m X om B R AN T s
BREME; y U LN T Q(2) PR R B
L c N RGBIHIEZ — . HE W EE W 1 —
Mm (1)) W SpHE Fe AR SR 0 SR B, ] A
Mm S8 5] 1 — Mm (1) ] .

2.2 BELR

SR BRI TR R B UK AR B
LR 2 v ghy 5 B LB R, 3 A PR ) o
(B R Z A3 AA1E 0~20 Lh M 230~250 2Z [6] . A4 K]

G038 B (R 22 0 A 7E 75~250 2 a], R AR AL
T BT PR 15, ASTRY P15 B4 5 B (L 43 A 2 B 2 1
FTFE A SR, AR A G i REAMR R AR DL AE
JETE R LA AH AR R AU .
HRAE P 2 T A B0 G2 A 37 5 8 B (L AH DG 19 1E
JUEEAIT
P()=|1], 4

Ao [ 1] R TR R A AR AL

| - . . . )
0 50 100 150 200 250 300

SR EEAE
(a) THPHT P {5 Ay 50 BE BT 1]




CEVEE 223 1)

FET Max-min 5556015 50 B2 e 4 i) PR B 08 05 7 (B as) 595

0.04f

0.02f

0 50 100 150 200 250 300
588 JEE AL

(b) RS P 14 3 2 7
2 TN PG AIAOR P (R iR LE A
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NG NG 27.503 4 0.8238
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Fig. 5 Deblurring results of natural image
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