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An Adaptive Super-resolution Reconstruction of Image Local Texture Feature

SHEN Qi-qi, ZHAO Xun-jie

(College of Physics, Optoelectronics and Energy of Soochow University, Suzhou 215006, China)

Abstract: In bilateral total variation regularization method (BTV), considering geometric distance and gray
level similarity of the center pixel and the surrounding pixels, the method to get better reconstruction quality than
Tikhonov regularization method and total variation regularization method (TV) is obtained. However, in BTV meth-
od, the regularization parameter A is a fixed value, so the method cannot maintain the image edge texture informa-
tion and suppress image noise at the same time. In order to solve this problem, an adaptive regularization reconstruc-
tion algorithm for image local texture feature is proposed, and based on gray level co-occurrence matrix (GLCM),
the image local texture feature is extracted, the function relationship of regularization parameters and image local
texture feature is established, so regularization parameter A is adjusted adaptively according to image local texture
feature. The experimental results show that compared with BTV, this algorithm can better reconstruct the image
edge texture details and suppress the noise effectively.

Key words: super resolution reconstruction; image local texture feature; regularization parameter; gray level

co-occurrence matrix; bilateral total variation

P58 73 B3 H A (super resolution, SR) &I R AP SERCRIEAT AT LAY 4 w5 , 17 EL X P8 I 2
X —2 BA BAME B AR BRI G BE T AR B AR AR I (5 BRI E
LIRS E R PR ERR R . EUSEE X B B AR TE B2 W L0 R
RERAOARMMLAE, TR BCLEHA R ARG, 8 15 B EUR IUFURSR R SORIN 2= (4 2507 T
A LA i R A 25 ) R . AR ANE AT ARSI W HAT iz BN A (E

ek H 1 .2015-06-23
HETH FRRH SR R L H
YEFZ A DRELHE(1990-) , 2, VT EE B A, WL 5T A, EBRRSE 7 10 R3S ML e K vy



55410

TRBLELAE « PR R AR AR AR 38 1 3 P 25

MR R R, B 53 B 30 o [ R —
ANANTE R B, B A) AN S S (7] R Al AT
WFFE AR IR A, A S 50 24 A 1 2 2 1 )
P T7 ¥ REA RO AR PRI AL 1992 4F Osher 25
T RAE 439 (total variation, TV ) #8437 HE R 8 H
25,207 R A RUTE T RE A R0 25 R M8 75 T B
B, AHJE , OB PG R TEsR R A R 00T, R 1T
DX sl 25 7 A R 50 [ B PRI ) S0 B AN g
ARG RS . 2004 4, Farsiu 5542 HH T G AR 430
(bilateral total variation, BTV ) 1E WAk 77 15 i 7 A
E T A EMG R 5 OB R LIRS, [F A
BT R EEABRIE , X158 BTV B REAE X T TV
A TARKRY S @& AH I o T30 % SR R il
SUHURHE , IE A2 A B — AN A, AN RE[R] e ot
SP-3 DCIURN S X A Y i R . XA,
MEBARFRE R, B8 EHGGE T 7, BRSO E
BORE 2 0% MEE /N, A i e 21 400 1) e 7 4 4
o BiE AMERFE 7 B2 A G- DX A (B
oA s 7 10 2 RS X 3, A BN 55/ o X X
155 00, R BTV Bk AT etk | 35 7 K 8 A= 5 e 4
HEMB ) Jay B SRR, N7 AH B 1 1E A 2 5 A
AL i A E B RS R PR SRR AR F 3 A2 AL .

1 BEMEMNNETE

WA SRR HHR MM E& g, (k=1,2,3...8),
R EUR A RAE o Mx N, Z 8 56 & o BRI
KANFrM xeN, Horp r S R, Hor (IBUE R T
1, 0 R B B o F v LA Ry

2,=D.BMZ+n, k=1,2,3...8 (1)
Kef, D, FWREEHFE ; B, FBMIHE; M, A LA
BB n, BN

H T 8 43 o5 o gt ] AR B S — AN A )
R T A AR D VR R R BRI AR 2
SR T AN 3 2 [R]85 o 1k, H— ERIBTE A

N
Z:argmzin(;HngkBkMkZH: +/\U(Z)) (2)

N q
KM, Ylgo-DBM,Z|| ZWRI5E 2 g BT U
k=1 7

(Z) 2 IE N AE 3,
WAL Z% .

EfE TR R R R A N IE

2 ENESHHETE

ESCH X FIENE S5 U(Z) , % Farsiu $&
B AR U A E AR T v (BTV)Y IR R B R AR 44
RIS T HA i ER A ORI E BB
{H32, BT BTV J7 7 i 1 AL S 5000 358 B AE =)
PR, BRI AT T e

BTV &KL N

Uy (Z) = iia""‘*‘”||z—sjs;fz | (3)
I=-pm=0

Ao, p MR EUE F 48 55 R S0 A ST 430 ot
B8 Z 05 x MLy T3 180 50 53-8 DR m MR R 5 0 o RO
IECEE, HIBUETE L 0<a<<1.

TR R A DT R A S RS R RS PR
MESCHER K o HAMRE I < 1 e S HURIMR 1 S 3
fiE, SR 5 A S AE AL 2 50 A 5 SRR AE 1 pR B G
S

I3 B SORRHIE ) 07 A Z2 0, R2ITEA
Geit Oy BEBLIT VR A5 A BT B NG A 5
v, i B A R R 2 o A R R SO G TR R A
TR KB AE SR B & 1973 4F iy Haralick 48 A
S, PR AR SRR Y

RS e 1 GO B AR AR BE T 1)
FASR ] B 2R G5 BT I HTIRE e A R AT LAy
Br G HES R A A =, AT A el e 15 PRI R
SO RE I SCER &) P A S B b R SR AR AR
PRLIEG , 32458 I M R P i BB PR 0 SRR R, I8
Tk S I e R B G b S ) PR A B 1)
DA 2 5 3 A B

(D) ZHRE i (Energy ) 235200

Ene=Y P} (4)

AE R K S A M T R A RY-F T 0, e e 1
FIR A S — B ERUR B AT B SRR . SRS
ST, AU — B BRI e 2, R
PRSI, RE /N o MR HIX — 45 5, 57 800
RERE S AHIICRA

)\E(Ene)=cEXEneb”+eE (5)
(2) 834 2] PE (Homogeneity ) iy
P(is)
H = 6
omo ;1+|i—j| (6)

PO PR B KR B R iR AR . &



26 * o H oK

B $308

B XMR R IR S ALY , RIS P30 1, 250 1
BB R s S 22, BB R A0 AR K B SR AN HRAL, 2
IR/ N DRI ST S 5P 5 AME R E R N

)LH(Homo)=cH><Homob"+eH (7)
(3)BCFEXT G JE (Contrast)
Con = 2(l —j)zPi]. (8)

Xof b B B e 1) S P A 1 1) ST e B A [R5
HITE AR B o MR B SOV S0l % R s ]z
R B SR S0, X FEEE /N o S X LR EE 5 A
EHIKFRN

Ac(Con) =

G (9)

Con ‘ +e,
A (5) (DK e, e MEEHH LD HHEEL,
HUE AR S0 E

3 ZWERKNSH

SIS — B —IE 2 HEE A 120 X 120 Y ETAcen &
B MR 283 e i 15 2l R | A SR AE IR 75 S
A B IU I 43 HE 2R R 60 x 60 A4 HER %, Hor R
FHRIBORI pREIOR 3 x 3, 220 1 i m i sk 8. 1
G @ S L BN S I SCHR(910 B HE Ty vE R4 T
MR HC i, HUCR F 2 ad 3 YRR 4% PR 547 1 1) TRl A%
VE e 43 B EHR ORI IR Al 11, d5cJm >R P el T e
BARACR GEAE RN B .

- o

N

(e)35)1
B SChEdErk

(d) %t Eb

B R R SCh Ed A g R, K lah—
W R G, B 1 e FAT 1d 43 51 A R 28
(5) 3 (7)Fn=R(9) 45 H By A A0 R a1 R A R
Hh S e, c MbBITLIEHHEN: e, =e, =e, =
0.000 01, ¢, =¢, =c, =0.000 1, b, =b, =2, b, =3,
BT LA, = i RS R AN, FLE
le HLIE b B AU AF 1 ] 1d H A 1o B JE U T
UF , AL BEAR S b £ B8 R S0 385 B i HAR A
RO TH BR T WA RS RN o N T R4 T U X
oL T X SRS 0 PSNR . FE 1 TRl IE
HR T B R S O Uk 2 B0 R ) o A VA Y
PSNR {8 f5: K, A U8 B 1 1 i Pl 5 FH X B 88 4 57 1E
ML S BT S 5

F1 HAEEHZPSNR XL

ZH 'L it

PSNR/dB

SEE T T M EAR —BRh 4 BER 90 x
90 119 Flowerl 14, 53— R A 43 BE3 R 120 x 120
Flower2, 43| 28 4d 5 52 56— A W] (4 4 B AR AS P
ST PR 45 X 45 F1 53 HERE R 60 x 60 AL 43 HE R K]
1§ RGeS — R T R . B2
X BTV ik L a5 R xf k. Bl 2ah—
T AR 43 R 145, ] 2b SR BTV 1E W A6 8 7k &
H A MG, B 2c Ry 30 HIGE ERE #5719 1E W 4k 2
BMEEMEG ., HPBIVEET, a=06, A=
0.005, p=2, B =1, CHHEPET, ¢, =0.000 1, e, =
0.000 01, b, =3, p=2, B=1, K27 LIFEH,XF
T %5 W BTV 7 ik B4 M AR 88 17 IR A e AR 1y
AN, 2 BB B, SCrb o vk E I EUR A
B BN U

16.572 8

X} LR
16.630 9

16.568 5

(a) R PR EUR
K2 Scihrik 5 BTV kb
(FHEEEE501)

(b)BTV %3 (e) Xk



50 o H R

il $308

4 &£ it

WEFE BT T AE G LS 45 (SiPM) B FL TR AL
5% S BH O HL I FF AT T O B AL, +30 V
HL YR FL A SiPM IR 200 fi 8 FRL R (45 SiPM
TAEAE G AT, B BH RO L K SiPM i H 1)
AR T O B EAR 5, gk A, SiPM 38 B F %
EEE L SRIOE R AR e o

275 3CHK

[1]  Renker D. New trends on photodetectors|J]. Nuclear Instru-
ments and Methods in Physics Research, 2007, 571:1-6.
[2] B, R G RN A 1 R 5 N T ML

TAE5 A3k ,2011(6 ):203-205.

X SCHR . DG HL AR IS A I B R ARSI, DL THUR,
2011, 31(3):145-148.

Jelena Ninkovic. Recent development in silicon photomul-
tipliers[J]. Nuclear Instruments and Methods in Physics
Research, 2007, 580:1020-1022.

MusienkoYuri. Advances in multipixel Geiger- mode ava-
lanche photodiodes[J]. Nuclear Instruments and Methods
in Physics Research, 2009, 598:213-216.

SR, ZEHERS . XU i O A A v R B S
SCHRBETELN). hE B iR . 2013,28(3 ):31-33.

FESLH BRI BTG AE  A — i B R R I
FERE B K #n i T 5 5[ B F A% 4,2009,32(3 ):

566-569.

( 35826 1)
2 HARGTEHIBEEXT L
Jrik: BTV Hijk SO
Sy Flowerl 7.3554 8.758 9
BB Flower2 5.8309 6.8610
4 ZERE

AR B b A 0 o B B PR T SO B AR, 5
HESL T RS SO E S IE WAL SR M B SC &,
TE DAL S B P4 1) R S BHURFAIE 1 3 B M ] %
DA D8 1E 0 Ak 2 BOBUE (9 5 BEPE o 3 i 5230 X L
R A [ R A 2 Bt 5 A 1 U Ak 2 R R )
HACR . FHERER TR, SO I B BTV 75 Ak
A7 A0t T R A G SO X B

ESPUN

(1]  SKEE; M skt 45 EUGHE 2 P s d# M), Lt
Blof R ,2012:3-47.

Park C S, Park K M, Kang G M. Super-resolution image
reconstruction: a technical overview[J]. IEEE Signal Pro-
cessing Magazine , 2003,20( 3 ): 21-36.
AN =g NNESE iR o S N SRS AU
A ,2012,34( 1 ):24-30.

Farsiu S, Robinson M D. Fast and robust multi-frame su-

AR, 352

per resolution[]]. IEEE Transactions on Image Process-
ing, 2004, 13( 10 ): 1327-1344.

XUTH , A EHR SRR IO I 253R ). I 5]
RIEE 242, 2009 ,14( 4 ):622-635.

Robeert M Haraljck , Shanmugam K, Dinstein Hak. Textural
features for image classification[J]. IEEE Transactions on
Systems , Man And Cybernetics ,1973,3( 6 ):610-621.
AR IR . B T I B A A ) SOMRRE S ).
THHLRGEN T ,2010,19(6 ):195-198.

BUKRZL AR ALEG AL PR 73 B (M. 200G E U7
Jitit:,2001:231-235.

Lucchese L, Cortelazzo G M. A noise-robust frequency do-
main technique for estimating planar roto- translations|J].
[EEE Transactions on Signal Processing, 2000, 48(6 ): 1769-
1786.

( 5 45T0)

3] VPIEAK,BXE R, skER BRI HEL A S8 RS
BT O S PR, 2011,18(4).

[4] S WIH . CCD SR IT) HLARGERY S iR 7 i F
FE[0). 5 s ,2008 ,23(3):334-339.

[5]  WEI Bao-hua, LU Hai-xing, SHEN Yu-hao. A real-time on-
line data acquisition system based on PC104[]J]. Shijia-

zhuang Machine Engineering Institute: 6550-6552.
PRl T BT T PCI04 BB R A AL
T RGN WHEHAR ,2006,25(10 ).

WHZEF- PC104 ZE TR AR AR LT, B Frm it gt ,2002( 15).

Mao Y T. Error Gorithm and Accuracy Analysis[M]. Bei-
jing: National Defense Industry Press ,1982.



