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Gamma Correction of Fractal Scanning for Flat Panel Display

RAN Feng, LIU Yu-di, JI Yuan, HUANG Hai-lang, HUANG Shu-ping
(Microelectronic R& D Center , Shanghai University —200072.,China . E-mail :ran feng@ shu. edu. cn)

Abstract: The traditional approaches of grayscale scanning are of low efficiency. Fractal
scanning technique whose scanning efficiency reaches 100% overcomes this problem, provi-
ding a good solution to the big size and high grayscale of Flat Panel Display (FPD). This pa-
per presents a control system with gamma correction based on fractal scanning method. The
gamma correction was realized by lookup table (LUT) according to both FPD characteristic
and visual characteristic. The verification was implemented by using a 32 X 32 pixels light-
emitting diode (LED) panel as display window of the 1 280X 1 024 pixels FPD. Theory and
experiment results both show the method proposed in this paper could improve the FPD’s
visual effect.
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Fig.1 Time space plane of grayscale scanning
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Fig.2 Gamma correction curve
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Fig. 3 Brightness and grayscale relationship
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Fig. 4 Gamma correction flow
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Fig. 5 System architecture

B Hha Ak PR B 4 B8 T 31 40 0 R R
DV 2 17115 Wi 31 (9 Wt 250 30 42 B8 20 B 350 43 o o 119
BEAT ks X A7 A 13— S0 2 h B R 1)
bit {37 A5 2R i KO8 A8 0O A7 Rl S R A1 20 T 1 i 4
ARSI . FATm e LUT RSB 3. 2 1545 3
MRLIE R 2R LUT J5 3 —J7 i i 1k i 3 3t 7
— 7 AL 75 A 3 B A T 2 BOR BB IE SR L A
TR A IE R A

19 A ) A8 B o RSB A 4 51 R AL
WA == (A S PP 51 o A A IR ZS HL AN 6
R R TR R i/ o TN | W UK S K =
sel \DL6+ 0 JF1 24 Hil 1 2 6] B A= i, 4% i) 7 A



5% 4 WL A AR R 2B S Y A AL I 475

U2 - sel {55 O R — 23 (6] A% 2 4 i 5
23 (A A DL6 #0157 B A 25 R 753 0]y 24 i 2 8] 4 75
A% T A 7 B AR AR R A . LA A TS R A R
i A AT 00 B8 £ 5 F RAM # hik {5 5, 48 il 452 B
RS HUHE (5 5 N RAM A BUR BARAT K R K8
HFAEATHERESE S TS T 58 UK BE R

K[7:0]=8"b1000_0000,sel=1"b1

D sel=1'b0,1 1%k 64 &

611D LDI6I= K T)sel="K(7]
sel=1"b0,7T%k 32 &k

2 K[7)=1
0

4 K[6]=1  T[k[5]=1'b1,D[5]="k[6],sel="k[6
EK[6]:0[] [51="k[6],sel="k[6]

D sel=1"h0,F 4L 16 %

! ILk[41=1'b1.D[41="K[5] sel="k[5]

@ 'sel:l'bo,”‘?’gﬁ 8 K
o K[4]=

[4] - -
# K[4]=0 1 k[3]=1"b1,D[3]="k[4].sel="k[4]

] sel=1'b0,3 14 4 %

5=
5]=

@ sel=1"b0, 3%k 2 ¥
% K[2)=
K210 JL K[1]=1'b1.D[1]="k[2]sel="k[2]
m D[0]=~K[1],sel=~k[1]

'D[4:0]=5"b0,sel=1"b1

%% 32 ¥, Hidden=1'b1

BO B1 B7 R AR 2w fan th i) A2 05
Bend R H B
[ 6 LA AR S AL

Fig. 6 State machine of bit code generation
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Fig. 7 Experimental result
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