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Abstract
In this paper, we propose FPGA design technique for rotating LED display device which is capable of displaying videos with the
use of the afterimage effect. The proposed technique is made up of image data correction process based on inverse gamma
correction and error diffusion, block interleaving process, and data serial output process. The data correction process based on
inverse gamma correction and error diffusion is an image data correction step in which image data received are corrected by
inverse gamma correction process to convert the data into linear brightness characteristics, and by error diffusion process to
reduce the brightness reduction phenomenon in low-gray-level which is caused by inverse gamma correction. In the block
interleaving process, the data of the frames entered transversely are first saved in accordance with entrance order, and then only
the longitudinal image data are read. The data serial output process is applied to convert the parallel data in a rotating location
into serial data and send them to LED Driver IC, in order to send data which will be displayed on high-speedy rotating LED
Bar. To evaluate the accuracy of the proposed FPGA design technique, this paper used XC6SLX45-FG484, a Spartan 6 family of
Xilinx, as FPGA, and ISE 145 as a design tool. According to the evaluation analysis, it was found that goal values were
consistent with simulation values in terms of accurate operation of inverse gamma and error diffusion correction, block

interleaving operation, and serialized operation of image data.
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Fig 1. Overall flowchart of proposed technique
a9 1 AR VIR MA EFE



A Study on FPGA Design for Rotating LED Display Available Video Output

A Brightness A Brightness

i Input Value

 Input Value
» - »
Tinax 0

T

®  (a)CRT (b) LED
Fig 2. Comparison of luminance characteristics

of CRT and LED
213 2. CRT¢ LED9] #

—

T =4 v

o3}
AR

T
=

4z
M fr =

sl
o
!
N
L 8

F

Ebui 3L L tREe
o] W9 FolAq oF
A ARE B
F =7 oA
. o]y 3k 7417415
o] Al

PR
o

s
o

rﬁim}’—rlﬂ

o oy
oo 2% rO O i )y

21
r‘eﬁ
lo
>
8 P
o r

mE

H‘loﬁ’,_ﬂl

[t
T oo
o
N
.
o
)
o
oy

) o
oo EL fo

o
>0
)

o

¥
(M

f
o T
12

N A
o o o
o, ok

o Jm

of

ol
o Mol o
o, 4
ST
)

ol
rir
o
to
2

B R Oy > o

— The ideal output s The actual output value after the inverse gamma correction
A o A A A A A A X A D S S S

7

=)

@

Output Brightmess
N

N

20
Input Value

Fig 3. Result of inverse gamma correction
a9 3. 97 1wy A3t

1,
24 o M

2
é
8,
o>
o
lo
o&z
_E_

Floydg‘r Stelnbergr
oj¥gl & FFAhEddA 1L
AL WS ”LJOP 3 H 7]
o]z 3} E] A ¥ F9 AER
A7lE LAEL AleE JoEE 7??*]
o] Zt}.

21(3)~(5)2 Floyd$}t Steinberg”7} A<t
Wy el olxst #A4E vERdTh (m, n)&

oo 8

(170)

47

Gi(mn) +

integer

O(m.n),

x(mn),_ [ Invers Gamma | Gem.n)
Lut

Gymm)
Fractional
+

il Threshold bfm,n)
Compare .
- u(mn) N

Error Diffusion

Kernels

+

e(mn)

~ka(k 1)etm-kn=1)

The error diffusion module;

Fig 4. The error diffusion module
Iy 4. 24 34 BE

G(m,n) = LUT;,(Z'(WJL))
G(m,n) = G (m,n)+ G;(m,n)
e(m,n) = b(m,n)+u(m,n)

)y
k) E
(7
(m,n

} [3 }XTlfi

+
u

u(m,n)= (m,n)— w(k,De(m—kn—1)
(

b(m,n) = {(2]55

if u

if u
* o w(1,0

{w(fl,l) w(0,1) w(l 1)

)
)

>7T
<T

N

e e

= rj% G 1
oo, po
=z T T

ot
o

i

2 o,
1l

de 9 Jy |o
a2

o 2

°H ke 9
AE3}7]
H4e A ek

JLYLIRD AP R 1= A
e =
T

9

o3k oJ Ak

=
°
o



48 j.inst.Korean.electr.electron.eng.Vol.19,No.2,168 ~175,June 2015

— > Video disable
—>Video enable

(a) General Monitors (b) Rotating LED Display
Fig 5. Comparison of image data output direction
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(b) Simulation results for the data read operation
Fig 12. Simulation results for memory control
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