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Non-linear scaling algorithm based on potential energy of color images

XU Min-jie, SHEN Qing-hong
( School of Elecironic Science and Engineering, Nanjing University, Narjing Jiangsu 210093, China)

Abstract: Non-linear scaling can maintain the main characteristics and the ratio of the image. Based on the image

gradient function, a new potential energy algorithm for color images was proposed in RGB model, and the strong regions were

found using potential energy. Fast linear interpolation scaling was used in low energy regions, and it pre§‘@ those strong

areas in order to protect important features of the image objects. Compared with the traditional i 1

algorithm, the

proposed algorithm can overcome the shortcomings of image distortion gener ted by the scahn

Key words: non-linear scaling; gradient function; RGB model

0 3%

BB , B a0 W BTt %MM&FM
o, o R — P (B0 B AN IR B I FRERSR, 8 W i
YIGERERAE  TE KT 13 B 7 17 46 B
RLRAE I ﬁ@%h@?‘ilﬁﬁ,fm R I

B BB ﬁﬁ@%?‘@ﬁilﬂ%l T ARtk 4n
W7, InE T X o ) 2 T e Tk SCRR[1]#

H T ET XA O, LU DV 5 X, X P PR AT 48
B, Re—Fh Rt B %L ERERT EERLTH

RE B SCRR[ 2] 42 TRELEM T Tk, BRI EEE
/NI , B — G4, JFE 38 W 48 4 SE B B, (B
BEIME LR, MR OB R R 53T BRP= R, Tk
MR AR DRI 7R R, A SCHRH — R T B R RER AR PR 48
B MBI/ DAINTE GRS X, — BB L, EE
SRE XM YCY R RGN TR X, HREKERIERE,
TESA A , ST 55 B X A , 30 2o PR 2 M A (L e, T L 4
R o TV TR AR LR 0 A ) W A A, RS LA T Y e
BRULER/NERL LB, Bk SC R B, 5 T B MRS

IS J:3 479 81

L1 EgHE
EEBEEE B— M R E BT EH T RS (x,y)

LR T B e SR
of
| o=
Glf(x,y)] = o (1)
a9y
BRI

W #5 HE5:2010 - 03 - 22;{& 6] H #7:2010 - 05 - 07,

\) Tf(x,y) | =

mear mterpolatlon

tentla
l‘
ﬁ; %Q) =y ey (2)

Roberts B & F.

[f(xJ) f(x+1sy+1)]2+U(x+1sy) _f(xsy+1):|2
(3)
BENE B —Brisr, i 1.2 fi7s.

B 1 E—Brir

B JEJE (600 x400) B2
1.2 EG%E

ERCFE SR A  RCB MR B # B —F B E R
B, &7 R(4D) (G(&) B(IE) =freaRnE, B0 8R
ERANZEONGEREE

RGB

E (x,y) = kz | grad f(x,y) | - h; (4)

HeoE (x,y) BEOEIGEGESE RCBIRA NS EBE
EEJEE’JfJM‘X?Fﬂ kIR B R B G op o B R B e, B
REBAREGTWEREE I E,(«,y) HRT BRI XN
)=

F(x,y) =E,(x,y);2 =12, ,m,y =1
B ay 7= A R G SRR FL O 3 fiis .
1.3 E®&XESE

ME3FUEL , SEEGRNEEE BT By

2,0 (5)

EEB T AR (1987 - ), B ILERH A, LTS L, FEM S M AR R AR RS; WKE(1969 ), B, ILEEBA,

BIScBE, B L, EERT ST I U B AL



2824

P HEAL B

5 30 %

AEht, R P I TRRE AT RS R AR R R T H A,
PP R A B IX 5 T AR BE AR b 22 48 Y IX 3ok, 6 BE (L AH R b L
BN, R FIRBEAR ] B DX 38, 6 B AEDRE IR S, A o 45 S IR
KB NEROFHEX, FHEXHEEGRHAEZNE R
X330, AR R B 45 AR e DX 3 P AT, AR 3R B 0X, ok
ARG H EE R Lol K ik

LABMRAE X S i i O 1, 8 Jee X oy 1) bt e 48
BREHEATIR IS 2

E(x) = Y E(x,i);x=12,+,m (6)
i=1

HA E, (x) NHEER Y i b 3aE R,

N 4 B, X BhEEE IR Al e B AR, b I IR 45 0
TR LI o He v, 3 R B TE 9 LA R FT DA R PR (5 3 X,
L B A 355 B X o PR AR Py 4 B LA Hh AT o

B3 g

7x10‘
6
5
@4
‘%‘ 3
2
1
O0 100 200 300 400 500 of 0
FEHE % \
K4 E,(x)
2 BfEE \OF
%L‘JX%frﬁrﬁJ%‘é 15, 38 e PR 5 XK 1148 TR

T, WA ETT BB th /N EURHER? | R RO GE BRI LLBIZE R
RRAEX LR P AT, S F X R AE R/, RO 1
B, SR LA (6 5k B BRI R 45 HOCE R X B R m /),
BOR BT, BRI .5 LB

X FARLRAE LR, R A R R AR LB , (L5
LAEARE L (U0EL S B ) T 4, S5t il — BUR R4k
FEBEHITAE T Bt d), SEH R

(B3]

BEL

ks
lju\‘ 1/3 2/3 3/3
S 33 2/3 1/3
BEL ‘&2 1%E3 1BE

B fegatbimfis

R L T £ G0 (2 ) — B B R S 4
AT B b . X T B R R4 ik
SRR RN () — A8 S — IR I
I SR BT BRI 1 % T RN, B350, 10 PR
6 B it T 451 10 3 0BG 3 PRV 2 U 79
SIS IR E LT it — B T A R 2

RN

fu) = L) + 0 +1)]

Horru B R Ao ARG RE S

E3 G2
1/2 1/2
E:in o TR
2 [EE] %2 [83%s]
® 12 y 12 C—
(2=  [gxd [BE3] 1554

F6 sk
B ERAERR R L BRI 2 A% (X Bl
) ARBECR A 7 F7R o AT LUE B b A9 5 R E AR
L, PG RARS AL, REER R X BT T hfi e,

. 9 ’ﬁ:"(:ﬁ%@ ( 1200 x400)
3 HEMRLR

LABMR AR, 18] 8 233 B7R 1SR AR S
ik XA R 4 R I A SCH HR BGR R . 181 9 i fr
fr G EE AN LLE “

(o) BIRARL AR BRI hr 2

(&) ACE MR h A
B8 RBERERRRRR

MBCRBRRR A CEEW B T HARRIF ARAE 1
BIER(BHRAE) TR AR A R WAL, T2 T XS R
PRl T R mBEE R P RTA L THER.

MEEBOCE B E BRI A1 B R, 15 50 I IR M A 476
REHEGHIABRE N, BRILPRBULGIE K T T X
B S Pk A s B B 4R B PP IX 1) P AR 5, BE 10
IR R A B R0 5 SR A SCE I B T B R BOCAE T B
X AR A 5 BR B e/, X B AR i R mE A B/, S 9
B

4 i

b=

AR T —METEGEMNIFREE R L. B
BB, 7T BRI am O MR, ST BT A
B AR ARR . I BPR AR I EE R, v AL,
REHEE, #—PUREEEE BORENR kY HES A
AR FHEGEZRET P HEARNNE.

(TF#% 2837 %)



% 10 41

HREF A TR BN LR LG FhUE W LA 28317

x2 HEHNER

B VIGRESIR/s  IEWEEARBRE R BER/% SEEASHAN WRE/% HNRE %
FRAE SYM 82.32 4738 5.24 2648 11.73 92.32
v-0CSVM 62.89 3884 22.32 2227 25.77 76.39
8 =0.7 4179 16.42 2749 8.37 86. 60
LSFOC-SVM 16.04
4 =0.6 4118 17.64 2962 1.27 88.85

FR1 FFi2
B3 Mg

R3 BEBMEEN

T3

e AR FR AR
1 HEBBTURS 1-up 2-down
2 w O AR 1-up 2-down
3 O SRR A 1-up 2-down
4 BWMAZER 0 ~100%
5 il E AR 0 ~100%
6 CRC #iR= 0 ~100%
7 FHmARE 0 ~100%
8 SR 0 ~100%
£4 BUER ;é(
FioaE: S 2B i 2| E
EEHAR 168 152
R 127 127 108, 0
Bt 295 279 (\9%6
\ A\
4 HiE (\‘3—
ASCHEH 1 LSF \%AT v-OCSVM f 5 5 kil

LSSVM ) d5 /D — 3 Al ‘Wa‘f’lﬁu&%ﬂ:%ﬁ TR 15 7 )
BOMIASIIAEBAR . SRS A e, B IR A5
HER ‘(ﬁ?ﬁﬁﬁ&iﬁﬂiﬁﬂﬁﬁlﬁﬁ PRSI A, T A2 R 4%
ORI ) SE PR TR 2, X R B BB R B BUR AR . 4R,
LSFOC-SVM SRAG 1) o BARWE AR HARRIER 2R

0\\\Q (7]

R , SRR HAS DR BE WA TR SVM. LUK B e B
R b, iE—PER LSFOC-SVM Wiz AL IR , [ BN 5
eI OB, BT — P BB R TT 16

B2k

[1] HAJJ H. Statistical analysis of network traffic for adaptive faults de-
tection [ J]. TEEE Transactions on Neural Network, 2005, 16(5):
1053 —1063.

[2] HABIBT, INGLADA J, MERCIER G, ef al. Support vector reduc-
tion in SVM algorithm for abrupt change detection in remote sensing
[J]. IEEE Geoscience and Remote Sensing letters, 2009, 6(3):
606 - 610.

[31 ZTH, T, I8, 5. BT 30Rrm LR R 46 T2
MES]. RE0H %M, 2006, 18(7): 1806 —1809.

[4] ZHANG LI, MENG XIANG-RU, ZHOU H Network fault diag-
nosis using hierarchical SVMs baged %method [ C]// 2009
Second International WOIkshq‘f‘(n wledge Discovery and Data

C

MlmvﬁWaShmgton D@ omputer Society, 2009: 753 -

TT J C, SHAWE-TAYLOR J, et al. Estima-
ing th rivof a high-dimension distribution [ J]. Neural Com-
tation, 2001, 7(13): 1443 -1471.
W, g, | SGEERE SVM BFELT]. IHRMLET S 5 R R,
2008,45( 11) : 1807 - 1816.
SUYKENS J A K, VANDEWALLE J. Least squares support vector
machine classifiers [ J]. Neural Processing Letters, 1999, 9(3):
293 -300.
[8] University of California Irvine. UCI KDD Archive [ DB/OL]. [2009
-12 -16]. hitp: //kdd. ics. uci. edv/.
[9] ZHANG LI, MENG XIANG-RU, WU WEI-JIA, et al. Network fault
feature selection based on adaptive immune clonal selection algorithm
[ C]// CSO 2009: International Joint Conference on Computation Sci-
ences and Optimization. Washington, DC: IEEE, 2009, 2: 969 -
973.
[10] PIETRASZEK T. On the use of roc analysis for the optimization of
abstaining classifiers [ J]. Machine Learning, 2007, 68(2): 137 -
169.

(b5 2824 )

x 10°
16 15.607

B g AaER
=

[E8(a)

Esmb) FEse) Esw@)
%

B9 frihEGRAGRM I
SE W
(1] D7, #UtAR, BERE. TS I it A B AR R 2L L AR 2Rk 44

T[] AR, 2008,32(311) : 41 —42.

[2]1 EER, 4RI0ER, 3=0R0E. BT 1R E W% ARG5S
[J]. & TR 5%t 2009,30(14) : 3367 —3370.

[3] Z=Hz, HFE, EEE. BRGNS EgE%[)]. Wik
2e2049 . FIREER 2002, 29(5) : 530 - 534,

[4] PRATT W K. Digital image processing [ M].
John Wiley & Sons, 2001.

[5]1 EZ B E2TREAEHFENEREREEREWHRS T
[J1. $EHLRE F, 2008, 28(7) : 44 —45.

[6] WRIE, WKRE, BAER, % —FHE TH# Field Programmable
Gate Array i R IMIAUBIE R EREM R S LA ). MK
2220402006, 42(4) : 362 - 367.

[7] M, KRR, BRGE, 5. BT BB BERAHREEENER
FABIE R R[] . P RHAR, 2007, 30(3): 10 - 12.

New York, USA:



