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OPERATOR




Uses

» Detecting discontinuities in depth
» Detecting changes in material properties
»|mage processing software

» Finger prints detection









Sobel Operator



onvolution




Original Image

_ijimmIMMIlﬂ
1.0[03L0LO[LOLo[Lo[0A0 a0 gL
LO[LOLOLOLOLOLLODS.00SL]
LOL0L005/05 05050504 A05L0
1.004{0.0[0.0j0.0/0.0/0.0[0.0[0.0[0.0[0 510
090.0/0.0/0.6/LO/LO[LO[LO0S0.0[0SLA
05000 6L0LOLOLOL 005000510
050007 (10101 0L.0L.0j0.0[0.0[05L0
0R(000ELOLOLOLONS000005L
0A01000&007(05/00/050.0051.0
1007(01)0.0j0.0/0.010.1/090.80.0/051.0
1000080805100 02010




255
255
255
255
255
255
230
129
179
153
230

26

21
255
255
255

153
179
153

26

153
255
255
128

153
255
255
255
153

128
255
255
128

255
255
255
255
179

128
255
255
128

255
255
255
255
179

153
255
255
128

255
255
255

129
26

230
255
128

255
255
255
129

230

128
128
102
128

255

129
204

Pt
Ln
¥y

25

Pt
Ln
¥y

Pt
LA

3

Lno oo o oD Do o

255
255
230

255
255
255



Element wise Multiplication

255 | 255 | 255

255 | 128 | 0 ::>‘<i:

255 | 51 | 51
255 0 255
510 0 0
255 0 51




Result

-(255+510+255)+(0+0+0)+(255+0+51)
= -714



Final Matrix - X




Final Matrix - Y
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Final Pixel Value




Process (clk reset|
begin
Ifreset="1"then
ilk'everland clk - "1' then
L3:for min Oto 2 loop
LA:fornin Oto 2 loop
ifi ==12then
ifi <= 10then
matim,n. <=Ali-m-1, j+n-1|;

cobelx<=
(-1*conv_integer(mat(0,0)) 1+(-2* conv_integerimat(1,C)) )+ (-1*conv_integer{mat;2,0))) +
(1*conv_integer(mat)0,2)))+ 2*onv_integer(mat(1,2)1+(1¥conv_ntegerimat(2,2)));

cobely <=
(-1*conv_integer|mat(0,0)) 4 (-2*conv_integer nat)0, 11+ 1-1*-onv_imteger|mat{0,2))) +
(1%conv_intcgerimat 2,0)))1 | 2¥Fconv_intcgerimat{2,1))11 (1¥ conv_integedmak{2,2]]);

1<=i+1;
end if:
ifj = 10then
i<=i+1;
j==1;
end if;
end if;
end loop;
end loop,
cnd if;
end if;

end process:



L1l;edee detect PORTMAP (switchl, switch2,D J);
RrosgssiD.)
hegin
if0 < 0then

il=={-1%*DJ;
LED 0=="1";
al <=il1,/1000;
04 _1<=al;
bl<=il-1000%al;
cl=<=bl/100;
03 _1<=cl;
el<=bl-100%cl;
fl<=el/10:
02 _1<=f1;
01 1<=el-10%f1;

LED 0=='0";
i1<=0;

al <=i1,/1000;
04 _1<=al;
bl=<=il-1000%al;
cl=<=bl1/100;
03 _1<=cl;
el<=bhl-100%c1;
fl<=el/10;

02 1==f1;

01 1=<=el-10%f1;



—--— For 7-Segment Display

CASEIL 5
WHEN "0000"=»B<="1000000"
WHEN "0001"=»B<="1111001"
WHEN "0010"=»B<="0100100",
WHEN "0011"=»B<="0110000"
WHEN "0100"=»B<="0011001",
WHEN "0101"=»B<="0010010"
WHEN "0110"=»B<="0000010"
WHEN "0111"=»B<="1111000"
WHEN "1000"=>B<="0000000"
WHEN "1001"=»B<="0010000"
WHEN OTHERS=>B<="0000000"



Simulation
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Simulation

Simulation Waveforms
Simulation mode: Functional

Master Time Bar: | 4| *| Painter: | 3283ns Interval: 32.83ns
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Display using 7-segment




Future Implementation

Project final image on a LCD screen
Convolve Images in Real time.

Implementing Color detection.






