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Gain Chrominance Equalizer using Bernstein Polynomials
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Abstract
This research project presents the gain chrominance equalizer for correcting the video test signal
distortion at color sub-carrier 4.43 MHz in PAL television system. The proposed gain chrominance equalizer was
implemented based on Bernstein polynomials at +1dB, +2dB and +3dB which can compensate the gain
chrominance distortion without degrading its phase characteristics. This chrominance distortion affect on the TV
image by degrading the image quality. In addition, the chrominance distortions can i)e revealed by the modulated
20T sine-squared pulse test signal which affects the baseline of pulse. According to the results, the proposed gain

chrominance equalizer is also proved to be efficient in equalizing for the video test signal in television system.
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n=K(n\ . . .
B, x(f3x)= ). [Jx'(l—x)"" (2.8)

i=0

MNFUNSA (2.8) mwsadagilaunms vy leae s Ind Tulvauuy Herrmann [16]
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B, x(fsx)=(-0% Y E’Z]x"(l—x)”"’(l—x)"( .
i=0

(2.9

n—-K n) . x
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.,
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{ I 4 Ao 1
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2 v { ' .
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Transformation) [17] Llﬁﬂ\‘lﬁlﬂgﬂﬁ 3.2
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w \ w Y = Y d| A
3.4 M5eRNLULI9RS LS UIIMesasimsveny aramatiamsadauuvesiueniline
N1599NLUV9TUTVHMINIONTINITVEY Srumasinmsadrauuveotuoniifien
Vv v
(Single Amplifier) 11 293515 ummesanimavneitgimsadhsnszdsznonlufugunse

’

potlueut] (Op-Amp) 1 #7 11AZ2995 RC LU One-ports 314U 6 %A [21] Haraddsgili 3.10

Y, RSELEE VA
Y4 -
A T . 2
Y1 Y5
.Vin Vo
Ya
o 5

51l 3.10 293 euynveImsadauuvoetuendifind

v 9 [
Yoz a?192995959 (Realization Circuits) ¥99395USuImedasImsvenen +1dB
X +9dB uas +3dB Iagaresuieisnsaiisneesdsummedasinmsveief £1dB 9019az0eR

9 a 9 =)
ﬂ’)ﬂmﬂuﬂﬂ"l§ﬁ§1\‘1LLUUE]ﬂ‘1JLL’F)3JﬂLﬂEJ’J

3.4.1 MsarsasdSumimaedasimsvensdil - 1dB
o 1 % 1 o o o 3
anilassuse louvesersUfumhmesasimsveisiiin  —1dB v 1anneesnyes
= ad ¢ v o P 9 a 9 ’ a ]
A nuoisuelay suay 4 dugun1sf 3.6) MIE319199315H1INANIAF 19T TN

@ I~ YY) ¥ 1 ) I~ YY) Y]
Sasmsveeldidusudy 2 iedeuuumaing (Cascade) 1A 1A UOUAY 4 AsANMS

H_145(s)=H1(s) - Hy(s) (3.9)

2
Hy(s)= Ho(s) = 0.9442s“ + 4.4388s +9.4893 (3.10)

s2 +4.58025 +9.4893




Wnsadie By () Tnsdaglaumsinadaz1a

P(s)
H =
1(s) 00)
fmuald D(s)=(s+2)(s +5) oty
PGy L) _y ()= P(s) _y _
D(S)—Yl 2 Des) Yo —¥s, DGs) ;-1

MNsH1 [ uag ¥, 210

P(s) 0.94425% + 4.4388s5+9.4893
sD(s) s(s+2)(s+95)
A B C
==+
s S§+2 s+5

o
W IZRSIY

A=0.9489
B=-0.7314
C =0.7276

i lunuasluaunsh (3.13)

P(s) _0.9489s 0.7314s . 0.7267s
D(s) s s+2 s+5
o T O

1 1
= +
10539 " | 3761+

h

1
0.1454s
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(3.12)

(3.13)

(3.14)

(3.15)

(3.16)
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MMInM Ysuag Y5 910

V¥
WSIERTIY

Y2= !

1.3761+
0.3634s

O(s) _ 5% +4:58025 +9.4893

sD(s)  s(s+2)(s+5)

i ldunuasluaunish (3.18)

MMIv Kuag ¥, 90

_2+ E F
s S+2 s+5

D =0.9489
E=-0:7215
F=0.7725

O(s) _ 0.9489s 072155 0.7725s

D(s)

Yg

s s+2 s+5
=Ys Y5

1 1

= + 1
10539 4 99444
0.15455

1
1.3806 +

Y5=

1
0.3608s
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(3.19)

(3.20)

(3.21)

(3.22)
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Y=Y, =Y -Y5)—(Y; - 1) (3.23) -
AU
Y3=0 (3.24)
Y, = ! [ ! 1 (3.25)
144.9275+ 21.8341+
0.0035s 0.0092s

3.4.2 Mg 19955 umhmesasIinsvenesim — 2 dB
9 ' s t [ ¢; d' d;’,’ asl = 3
M393192995 U5 UIMIN 18RI INTUEMN - —2dB 22 NUUARUITNSINIBUNTETI
Y] 1 Y] c; a 1 v 1 o ar v @ 3 [T
29505 urihmedasmsveiedi —1dB ydsgmsaniuiuaiandunsTou gt ldamen

t4

= o : o w w A
ALaUs ¥ ¥, Y3 Y, Ysuny Yg anudiau Aeil

1 1

/5 ; (3.26)
L1159 4 45774 —1
0.1373s
]
Vol 1 (3.27)
1.44781 +
034545
Y3 =0 ‘ (3.28)
Y, = Ly ! (3.29)
54,6448 + 111111+
.0092s 0.018s
1
Y = 1 (3.30)
14872+

0.3362s
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1 1

L1159 g0
0.1553s

(3.31)

g

3.4.3 M3aasdSummaedasimsvenadin —3dB
v
9

) [ ¥ [ c;' o a. .
MIad1995USumMdanmsveein  —3dB  sziivusaudtsmsmileumsaiig

o ' o o N Lo [ 1 daos 1 (Y qs.;I 1
2955 uhmedaimsvenedii —1dB yadszansasduuaileiduaieTon fuinldauen
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a 4 o w [t
Tauaus ¥ Y, 13 ¥, Ysunz Yo muaey feil

h g ]17. + . ] (3.32)
1791 53964
0.1299s
]
Y, = 1 (3.33)
1.5298+
0.3269s
Y3 =0 (3.34)
Y, = : Y ] (3.35)
37.1747 + 7.6277 +
0.0134s 0.0262s
1
e 1 (3.36)
1.5954 +
0.3134s
] ]
TS ] (3.37)
’ 1.2811+

0.1561s

3.4.4 Mg slfumaedannsvenegan +1dB
Y 1 [ ¥ w P 4 14
nnilandudieTenvesnesiumimedanmssnogel +1dB ImlAanleeinses
a Aad ¢ @ W { a ° o 1] [y
arwduuudsualard sudv 4 luaumsh (3.3) msadenessunnmeinasliummions

) YY) 4 1 o a YY) s
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H 145(s) = Hi(s) - H(s)

1.059152 + 4.85085 +10.0499
s2 +4,7010s +10.0499

Hy(s)=Hy(s)=

Winsad Hy(s) Teedagdaumsinez1d

P(s)

Hi(s) =
1(5) 06)

fmuald D(s)=(s+2)(s+5) Aty

POy p 06) oy QO-PG)_y

1742

5

D(s) D(s) ° - D(s)

MMIM G ueg ¥, 910

P(s) _ 1.0591s* +4.85085 +10.0499
sD(s) s(s+2)(s+95)
A\ #F CF

= — 4 -
s s+2 s+35

4
SR AN

A=1.0050
B=-0.7641
C=0.8182

I ldunuasluaunisi (3.42)

~¥,
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(3.38) -

(3.39)

(3.40)

(3.41)

(3.42)

(3.43)



P(s) _1.0050s 0.7641s N 0.8182s
D(s) s S+2 S+5
=h-I

1 S|

= + 1
0.9950 1 2001+
0.16365

b

Y2= 1

1
0.3821s

1.3087 +

MMI Ysag Yg 310

O(s) 5% +4.70102s +10.0499
sD(s) - s(s+2)(s +5)

D E F

s S+t2 s+5

¥
INSIZRTUY

D =1.0050
E=-0.7746
F =0.7696

i ldunuasluaunish (3.47)

O(s) _1.0050s _ 077465 _ 0.7696s
D(s) s S+2 s+5
=Ys Y5
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(3.44)

(3.45)

(3.46)

(3.47)

(3.48)

(3.49)
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1 1

Yg = + (3.50)
099501 5994+
0.1539s
’ 1
Ys = 1 (3.51)
1.2910+
0.3873s
MNINI K uag ¥y 90
V3 =¥y = -Y5)-(1 = 12) (3.52)
XNt
5 =0 (3.53)
Y = l R 4 : 1 (3.54)
95.2381+ 20.5761+ —
0.0053s 0.0097s

3.4.5 MIaFersesdiummesnsimsvenegan +2dB
4

msadrnesliughmesanmsvnegsn - +2dB sliduseudmamilenmsadng

s 13 @ A v v o 1 d o v @ 3 v
2eslfuhnsasnsveteged +1dB yalszmsdeiufuaileddudnlon duiuldnuen

9

o 4 o @ (9
Touaud ¥ ¥, V3 ¥y Ysuog Y; aua1ay aeil

1 1

— + 1
0.9950° "1 1486+
0.1741s

(3.55)

4

Y, = ! (3.56)

13260+

1
0.3771s

Y; =0 (3.57)
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1 1

Y4= 1 + 1 (358)
9.9010+ 48.7805 +
0.05055 0.0041s
1
12910+
038735
¥y =+ ! 1 (3.60)
0.9950 1 29944
0.1539s

3.4.6 msa1esdiummaedanmsvenegen +3dB

¥

9 o ' o P a W adq 2 9
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o J o as v
Woaus ¥ Y, Y3 ¥y Ysioy Yo 1w adu

1 1

0.9950 1 0811 +—
_ 0.1855
1
NS 1 (3.62)
L 13425+
038755
Y;=0 | (3.63)
Y, = 1 — ! ' (3.64)
33.6700 + 6.4350+
0.0148s 0.0311s
Ys = ! 1 (3.65)
12910+
0.3873s
0.9950 4 29944

0.1539s
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clear ail;
img{l}=imread('0_0O.bmp');
img{2}=imread('+1 O.bmp');
img{3}=imread('+2 O0.bmp"'); A
img{4}=imread ('+3 O.bmp"');

img{5}=imread('-1 O0.bmp'):;

 img{6}=imread('—2_O.bmp');

img{7}=imread('-3 O.bmp"');

for im=1:15
[row,col,band]=size(img{im});A
for j=1l:band
dim{im} (j)=sum (sum (img{im} (:,:,3)) )/ {(col*row);

end

end
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clc;
clear all;

TO = 0.1*10"-6;

t = linspace(0,4*107-6,300);
W = 2*pi*4,43*10"6;
A = 1.4125;

torr = -300*10"~-9;
for k = 1:1:300

x(k) = 0.5*%(sin(pi*t (k) /(40*T0Q)) ) 2+A/2*
torr)/ (40*T0)))"2) *cos (w*t (k) ) ;

end
plot (t,x)
ylabel ('Amptitude')

xlabel ('Time (sec) ')

((sin(pi* (t(k)-
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