HWoak HAm T
2009 4 8 H

5 B

Chinese Journal of Liquid Crystals and Displays

Vol. 24, No. 4
Aug. ,2009

XEHE.1007-2780(2009)04-0597-05

T AT DA R (5 0 1 e 9 3 B 2

T N W =t ) M, .
/?‘3/47')%7 IE‘J @%ﬁ’%ﬁ?{—'
EMH TR BT 505 820 M TR, 7&K I 510641, E-mail: kezfk@163. com)

O T RRAROE b A A0 B A T B 4R R U S PR SR R T — Bl AT SR TR
[ 465 00 0 RS i ke 5 | BE B0 O i o TR VR T i = A B0 {5 V6 AR 8 M 4 1 5 76 Ak ik
bR TSR SRR RGN . TR b KO SRR T SR
AR 2 AT T 44 3R 00 A B9 P S ER A AA ( 080 0 T B OO0 = 0 0 3k PR S B D
T O TEBEAS T R T S BK AR R TT RS . S AN AR IR TR B0 B B
OB B BT IR BT A R G A T BB B T 4 R 1T FE 51 (FPGAY S o FPGA B il %

REWZBT I 1T,

% 8@ W IR SUEBIRI LOD; b

hE 45 EKS: TP391 XERFRIZAD : A

1 5 =
L % AR T — A I 5 o 0 2
B EUAT 7 SR 5 B 5 4 — R 00 T A

REIS B AP RO . R AR T | 4l 2 3R I A 1Y
I8 (L Ao 5 A M R i A B T TRR 43 S5 R0 i s
TN R Ay HE R AU IS ) g PR o A 4 i 5 |
J& LCD WoR RG i i w2 A R B m &
LCD A9 3 7R SCR Fl T 3

H AT T AR 40 0 B0k 2 o R 26
BT 0 G0 R 4 iR MR T 2 R
AR . ST R A HS Y EUR A AR A
(R RO (L IS 8 3 W B S IR A % Bl is 36
A o B IR A 22, H A 220 ] T B2
SUAR U 5 B R R A R 1) R B AR AE A
JE ARG R B S B T B BSCHIE A 3 ) A
AR JE T8 M AL — R G A
BT 30 G 1 PG 40 B 1 B A A 3 R 3 R
Lagrange i 6 . = W & BUH (" . B #4546 (5
DL K Ferguson M MIAd {5 . Horbr, 55 4B 3 i 3L
R AR AR AN AR B T S IRIE(E ) La-
grange 1 {1 4 TR [ A B 4F 19 R 4 T30
SR A B = B R v B 5 L (P 1 e
RZ WA ZRA . At 2E17 504 E

Y is B 2008-12-24; &iTHHI: 2009-03-05

R AN TR] 53325 5 RIK PS8 R T T B ORS 40 1Y
PO = 0 FRUA (L 18 5 1) 178 4 {0 D) SR P s 4
{7 B PR 2 PR A (L 3 0 A 3R 7 Ik A T IR OT Y
B WE WD T TR R AR B AT e A
[4 %1 (Field Programmable Gate Array, FPGA) 5
PO AR 3] T A T R R A ORUR

2 LEHEME R ZREREEE E

LM A 2 — B (. B R R R R
2 X 288 R HEAT P YR K - 36 LR — WY 2 B A (A
B — A A RL—HE D ] BKF J7 1] M A 15
AR o T Lo s K7 18] 9 56 — R HBR
N Fn=0—Ax) fiiFAx S0 SHP Ax NI
HA B o Z IR BE B . AU PR (A 1 15 K4
[6] - P ASOR L SR T — 4E A XU PR B 2 AL T
WAL AR AT LASE L. A ez il i1
KA I2 G — Dok &%

GRIEEERE L L RIR N g =
SVl e — ) /1 Ho ) WG
xR R b AESE BRI R Al T —A o 1A
[Fi) 8 4 (B30 02 LR A (i A AZ 8 BB ) s 80A ] o 7Y
R U R (R AR 4 (B A A% 1) e s U 3 IR
HAFUIT SR AT 4 A SR B (B AR i B 5 22
53T 4 i eR SN ) R A 3t ] L 3o A7 (P A



598 i3 M i) N 0 24 &
S th AR 90 5 0 R = S wCr— -

. *—————o 1’ — & ———————0—
.Z,'k) X X (k =—1 ,0 71 92) ° ﬁﬁ’:}ﬂﬂﬂ 1 FJ’T‘E’\‘ ° u(1+Ax)><x,| u(Ax)Xxo u(1-Ax)xa, u(2—Ax)><xz

Cubic ZRZ I d T HA &M W iE
SEAE T AR ST . A SCR T Keys $2 Hi Y
a=—1/2 MIEEN . AKX PR, T
HE =G BURIE AL Keys £ H 148 {5 A %2
R s FHLRELAEG {1 o3 80 P00 2% 8 0 M T 3 LA AL G

PEL DY =

Fig. 1 Schematic of 4-point interpolation
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Fig. 2 Architecture of image scaling engine system
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Fig. 3 Direct-form filter structure
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Fig. 4 Horizontal scaling module sequence chart
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Fig. 5 Vertical scaling circuit diagram
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Fig. 6 FPGA verification result of static gray image
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Design of Image Scaling Engine Based on
Different Interpolation Algorithms in Rows and Columns

CAI Ze-feng, LV Xiao-cheng, ZHENG Xue-ren
(Department o f Microelectronics s School of Electronic and Information Engineering ,

South China University of Technology ., Guangzhou 510641,China, E-mail :kczfk@ 163. com)

Abstract

This paper presents a design method of image scaling engine based on different interpolation in
rows and columns for the hardware complexity reduction of LCD scaler and the image quality improve-
ment of the LCD display. Based on the introduction of 4-points cubic convolution and linear algo-
rithm, the system architecture of scaling engine is presented. In this architecture, 4-point cubic con-
volution algorithm is used in the horizontal interpolation, and 2-point optimized linear algorithm is
used in the vertical interpolation. Compared to the design based on Bicubic algorithm, nine multipliers
are saved. It is obviously that the hardware complexity is reduced. Then, the scaling unit and corre-
sponding filter is specially recommended. The design is mapped into a FPGA chip, and the FPGA

verification results show that the design is feasible.

Key words:image zooming; cubic convolution; LCD; scaler
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