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Linear interpolation correcting algorithm based
on gradient minimization

GONG Chang-lai, LUO Cong
(School of Electronic & Information Engineering, Jiaying University , Meizhou 514015, China)

Abstract: To solve the image edge blurring which existing in traditional linear interpolation, an improved method has
been proposed. According to the relation of edge and gradient,the correcting to linear interpolation,based on gradient
minimization , protects the edge information of the interpolated image. Experiment results show that compared with tra-

ditional linear interpolation, this method increases the average gradient, while decreases MSE of the interpolated im-

age ,which effectively improve the quality of the interpolated image.

Key words: linear interpolation;gray gradient;interpolation correction;corrected value attenuation coefficient

1 51 &

MR A BIL T, 5 TREAFSE B R,
TR I B BRAREOR T k. (B2  TiX
FIFEEAR R LR T AR IR B a4 " , X HOR B R A
PR, SR S R R R A B . 4t
XPRAEARAE BRI , [ N b2 e i 1 AR 2 kst I
B W TSR A s I BE B i S TR 1 4
(R IRE BT Gy 1 R Dk L X
LRI T3 3 X T 48 v 47 Pl 5 37 Bl 2 B A A A
AR I, ME LU 52, A S it Ty ik
BCE T BEAFSH, RS BRI B XA [ 26 2 ]
s VB S, A BRI RIS HOR .

ARSCHR T AR T i, Bl W A S Ak
PEAE (B 45 AT E , 2 ORI B R L A5
Bo AMURESCR A, T HICH B8 AT B ES AL,

ST NN L C S S
2 ETHENLMEHRERZE

ARSI TE— AR AR E I B IR, —4ELR
PEFGELSCAN R 1 7R, m AE AT, a0 9 —A4R
Mo AR EITR AN

fo=lot i =fop  (Ospsl) (D

Bl il
Xt S, BATIEIE, BB IR o« B

EEB M 2REK (1962 - ), 53, Wi, BB, BF 52 07 1) R 1143
555 4b3 . E-mail : dzxgel@ sohu. com
55 B HA :2010-12-27 ;&7 H #8:2011-03-03



W65 44 No.7 2011 BERE LR S/ NN W S AR (R 15 1Bk 809
Fozfuvx=fo+ (f,—fp+x (2) Fu=fo+ (fy=£) (p+Ap) (9)
BT 5 SO 3K T, e [/, ] Ao 2
15 m AL IBEE RE SOh ap= L2 =3p+l)p (10)

. . 2p” -2p +1
G, =[St On (3) t2(9) L (10) AT, 4507 P S S — B
{1,525 1 B BS 1 TE 3%, 58 (10) S B B85 & 1E 53
o \
. A,
¢ Muld 1, J’ (p£0)  (4) TEASCIT M, T B A R B 1 7T
P P A430(8) i) o HEAT I B RO, 4 ' = kv ke [0,
Gm,,='f;if”" -] ety sy U Bk R R T
P P FTHERL
Bzt (4) () RAR(3) IR, o2
G,(x) = 0.15
p2 -p+0.5, (f, =f.,) (1 =2p) N2 0-1
\/p2(1_p)2“‘ + »(1-p) x+ (f, -f.)" (6) 0.05
H0(6) AT, 72 m A 4 (2) SR , A 11 0

BRREME G, BIG IE i « Ak A -0.08
TEIRBE VR o, S 2 05007 1o, K (1725 A % o1

162, BRI /D 5 T 5 300 I, IR (A8 B o

B, BV FE M BE AR o DR, W i 4 0 1 30 4T 4
L, PSR O s A T A 7= A A 1A AR PR
HGERETE ERBLA S . MR E R G 5 B
ZIRIBI SR AR AR m A A e (A (2% 1R 0« B 5 B
MEIERE «, AR EAE G, () F/he %

8Gm(x)_

=0 (7)
AR x {H N

_ (2 -3p+l)p,,

ve -GG ) (8)

o Fe 3 (8) BUHERT, G, (x) IR /ME . B It
K(8) AmfEBIEREITEA,

Wfy,-f, =1,x ~p MiZnE 2 praR, P=0,
0.5,1 0,2 =0, BMEF;0<p<0.5Hf,x <0, g
1E;0.5<p <1 Wf,x >0, IEBIE, X4/, <f, B EIE
AT S AR o

3K f, =0,/ =1 BF, O 4B ik LM E
FA ST IR BB SR . eV AR 2
— PP IR A , S 2 m s B R 1 R R R 5
R 5 B BRI S AR — e U A, i 2
ST, 1 R BRI S BT B A SO ik B A
AUy SIE, al Byt v AR — 34 O B B, ol 5 2 DR
T

X IRAK(2) , BHAT1

0 0.10.20.30.4 0.50.60.70.809 1

P
K2 x~pilligk

1
0.8
0.6
0.4
0.2 A

/

fa oL ."_/

00.10.20.30.40.50.60.70.80.91

P
B3 SRR 0 G

B LA B0 — dE S MG A8 1 5 %, i )
152 118 WU P A L o DO A5 38 6 o ) — 2R M A (BB
IER,
3 IWERSHH

R T AR SO A s B AR SO vk Sk
G5 11 WL A7 (T2 R 30T &8 A IR A T RS X L
S, BEFH MR AR/NK 512 x 512 [FRHEEI A Lena
Peppers /E MK G, 2517 3 x 3 f5ORSES.
THARE, BCAT 510 43R5, A R0 LA 1) J ] ik
B2, Hext 510 x 510 L2 AL 45 /R3] 170 x 170
KN ERIG AT 3 X3 AR . HORBOR & S PF



810 O RS AN

415

Fabrok 4477 1% 25 ( mean squared error, MSE ) Fl1°f-
86 (average gradient, AG)

MSE:ﬁvﬁl é[F(i’ﬂ -fG, )1 (15)

1 Vot oot AL + AL
AC=inE A2 (16)

{Alx :f(L+17]) _f(l5])
A]y :f(l7.]+1) _f(L’]>

(17)

A F ORI 3 50 oA I B AR 5 ML N 53 530
PRI ANTE o 29753 22 SO FROR R -5 L ] B i i
FEIE , P75 DR 22 M/ N R TR PGB i S TR
RO 5 YR RE S e 1T BB U i e 2E S
DA AR AL BT WA 5, - 2 R BR 2R R TR B
TG T LB 7, BOROR o Peppers [BIH{R =M
BT A 4 PR, 5% 56 A OB 4k 1
It o

(a) iR E1E

HiP 4 T UL foe e 4 AR THORBSOR 22, I 15 i 2%
PRI L, BB SRS A BEGR s R R I5 L
RECRAFE T Il A8 a1 AH BRI A K
T S SO 125 ) 100 5 DT T BRE A0 T XU Pk o

1 HERREETNHAE

(b) REEG/NEGR (o) 48 i

Lena [&1% Peppers [£]1%
Wi | R YigriRzE | P | BoriRE | PR
. . 7 1 12 )T R -2
Fk | Rk -
(MSE) (AG) (MSE) (AG)
it
A 375.7703 | 4.7625 | 397.2426 | 5.0740
LB Rk
WLk
] 61.6802 | 3.6887 | 66.6624 3.7925
ik
0.1 61.3702 | 3.7006 | 66.5571 3.8023
0.2 61.2287 3.7153 66. 6338 3.8149
0.3 61.2581 3.7327 | 66.8943 3.8303
0.4 61.4609 3.7527 | 67.3405 3.8482
P 5'e 0.5 61.8401 3.7751 67.9743 3.8686
Ik 0.6 62.3985 3.7999 68.7980 3.8914
0.7 63.1392 | 3.8271 69.8137 3.9166
0.8 64.0657 3.8566 | 71.0238 3.9441
0.9 65.1814 | 3.8884 | 72.4309 | 3.9738
1 66. 4899 3.9224 | 74.0376 | 4.0057

M1 BN B B, SRl A8 R (%
(375 R 22 R, BEWTHOR PR A5 B 2K R
RORZE , BRI BE L RO, (B S s b 2 1Y
P, I 2% BRI L 1) SR 5 XU A 9 3
JTRZE AR T I 48 0%, WA E AR L T il

(e) A7 EHfE(k=0.3)

(d) WU A
B4 Peppers GG HACH

R AEIE BB BE RN AR GG A & . A
SCT5 W 250 BRI 1 7 58 2 WA 1 1 6 1) S
FHCk A b 3R, A (R AR T 2B B A 4 i, B
MG T T E 4 e, (H 2 5 1R 2% Bl 2 WS G K, S =Z IR
Zo X Lena %,k < 0.5 i}, X} Peppers 4%,k <
0. 3 IS, BT TP 3800 P AR L AR MR e 4 v, T 24 U7
DRZEART AU 2, UL AR ERCR L T M2
TESEBRI A, F P Al AR 2, e IS 21 1 S 0 R
HE
4 & ®

RGeS A A kR i R RN 5
TREF BRGSO )
AR SCHR S —RIoR AL AR AR (RSB B d /N X
LYEMEA R AR, L T REB EEITR
2, AT 1B TE I R, W AR AT A (B
RS  ZFE R R/ RS, L RN
BEOALE I E B R PP B E T AR SCR R I A
Rk

S 30k

[1] Ramponi Giovanni. Warped distance for space-variant lin-
ear image interpolation[ J ]. IEEE Transactions on Image
Processing,1999,8(9) :1293 - 1297.

[2] Zhang Meiyu, Wang Xiaotong, Xu Xiaogang. An improved
adaptive image interpolation with gradient features[J].
Journal of Image and Graphics,2009,14(5) .853 —858.
(in Chinese)



O RS AN )

No.7 2011

H TR E dor/ N DU ) LR PR ARG R AR S0 811

(3]

(4]

(5]

KSR, EFE RGN Bk R B 8 e S
(], E R IETE 24,2009, 14(5) :853 - 858.

Liu Gang, Han Jiandong. A new 2 * image interpolation
Based on gradient[ J ]. Infrared Technology,2006,28(6) :
324 —326. (in Chinese)

XU, SR, — R0 BT AL TR R 2 > RS (1
[J]. 414K ,2006,28(6) :324 - 326.

Xie Meihua, Wang Zhengming. Image interpolation Based
on gradient [ J ]. Journal of Image and Graphics, 2005,
10(7) :856 —861. (in Chinese)

WS, FAEW]. R T RUGAR BER RS (5 [T ]
w6 P 42 B 241, 2005,10( 7)) :856 - 861.

Yang Yunfeng,Su Zhixun,Hu Jinyan. A new edge-holding
algorithm of image interpolation[ J]. Journal of Image and
Graphics,2005,10(10) ;1248 — 1251. (in Chinese)
WU, TR, W e, — Fh R R 10 SR iE Y (5115 4
EJr i [T]. b [ B R B E 2 4i, 2005, 10 (10)
1248 - 1251.

B

sl

(6]

(7]

(8]

Gong Changlai, Luo Cong, Yang Dongtao. A novel bilinear
interpolation method based on edge direction[ J]. Laser &
Infrared ,2010,40(7) :788 —=791. (in Chinese)
FREK, DU AV, — i T 207 1] 9 XA A
EIrLLT]. WOt 54141,2010,40(7) 788 —791.
Cheng Guangquan , Cheng Lizhi. Direction adaptive image
interpolation via wavelet transform [ J]. Journal of Elec-
tronics Information Technology,2009,31(2) ;265 —269.
(in Chinese)

REOCAL, AL & T /N Iy 1) B i N AL 4 4
[J]. BT 515 8540 ,2009,31(2) :265 - 269.

Dang Xiangying, Wu Xisheng,Zhao Yong. Novel multi-di-
rection optimization interpolation based on edge max-gra-
dient algorithm [ J ]. Application Research of Computers,
2007,24(9) :317 = 320. (in Chinese)
ST, R B T G B M Y £ 07 1) 4G
A B30 [T ], 315 BL AL BF 5, 2007, 24 (9) -
317 -320.





