Praktikum Extraction Feature
(Local Binary Pattern)



Local Binary Pattern

Local binary patterns

LBP(x.,yc) = Zz:OS(ln — 1¢)2"

(1 if k=0
S(")‘{o if k<0

1, : Corresponds to the central pixel value
I, : The 8-neigbor pixels values
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From a window with nine pixels of the image is defined soon after
labeling where binary values larger than the center pixel receives |
and 0 otherwise then the value in decimal, binary labels.
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SEGMENTATION |I: STRUCTURE~EM PHASIZING LBP FAUER
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Rotation variance

» We define formula U which value of an LBP pattern
Is defined as the number of spatial transitions
(bitwise 0/1 changes) in that pattern.

U(LBP, p) =|s(gp- —8.)—5(8 — & )|+

P-1

38y —8.)—5(8p1—

o )'
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et p=1
0 (1|1 111 11
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Fig. 2. The 36 unique rotation invariant binary patterns that can occur in the circularly symmet-

ric neighbor set of LBPg ;. Black and white circles correspond to bit values of 0 and 1 in the

8-bit output of the operator. The first row contains the nine “‘uniform’ patterns, and the numbers

riu?2

inside them correspond to their unique LBPg p ™™ codes.



Z. Guo et al. / Pattern Recognition 43 (2010) 706-719

Fig. 3. Uniform LBP patterns when P=8. The black and white dots represent the bit values of 1 and 0 in the 8-bit output of the LBP operator.



Multiresolution Gray Scale and Rotation Invariant Texture Classification
with Local Binary Patterns

Timo Ojala, Matti Pietikdinen and Topi Méaenpaa
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T=1t(s(gy—g.)-5(g1—8&)s - »s(gp_1— &) (3)
where
l,x=0
slx) = (6)
(x) {ll,x-::l}
P-1
LBPp =Y s(g,—80)2" (7)




Multiresolution Gray Scale and Rotation Invariant Texture Classification
with Local Binary Patterns
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LBPyy = min{ROR(LBPpp ,i) | i=0.1,..P-1} (8)

Fig. 2. The 36 unique rotation invariant binary patterns that can occur in the circularly symmet-

ric neighbor set of LBPg 5. Black and white circles correspond to bit values of 0 and 1 in the

8-bit output of the operator. The first row contains the nine ‘uniform’ patterns, and the numbers
riul

inside them correspond to their unique LBPg g codes.
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Local Binary Patterns Histograms in OpenCV

Copyright (c) 2011. Philipp Wagner <bytefish[at]gmx[dot ]de>.
Relegsed to public domain under terms of the BSD Simplified License.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the organization nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

o ¥ ® ¥ B ® * % ¥ ¥ ¥ ¥ ¥ ¥ ¥

See <http://www.opensource.org/licenses/bsd-License>

'Pg"'

#include "opencv2/corefcore.hpp”
#include "opencv2/contrib/contrib.hpp”
#include "opencv2/highgui/highgui.hpp"
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Algorithmic Description

A more formal description of the LBP operator can be given as:

LBP(xcyYe) ZZPS —1i.)

with (x.,y.) as central pixel with intensity l.Zi_c; and [»Zi_n| being the intensity of the the neighbor pixel. |.s is the sign function defined as:

S[x]:{l it x >0 M

0 else

This description enables you to capture very fine grained details in images. In fact the authors were able to compete with state of the art results for texture cla
a fixed neighborhood fails to encode details differing in scale. So the operator was extended to use a variable neighborhood in [AHFO4]. The idea is to align

which enables to capture the following neighborhoods:
Spot Spot/Flat  Line Edge Corner

For a given Point [.(x_c,y_c) the position of the neighbor (x,, Yy ), P € P can be calculated by:

E

Xp = x: +R c-us(z )

)

Yp = Y. — Rsin(

N
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f/1=first LBP
/f2=rotation invariant uniform , 9 features
f/3=riu 36 unique
[ f4=texture primitives
//5=rotation variance
int num_patchlLebar = 5;
int num_patchTinggi = 5;
int[, ,] binLBPla = new int[num_patchLebar,
int[, ,] binLBPlb = new int[num_patchLebar,
int[, ,] binLBPlc = new int[num_patchLebar,
int[, ,] binLBP2a = new int[num_patchLebar,
int[, ,] binLBP2b = new int[num_patchLebar,
int[, ,] binLBP2c = new int[num_patchLebar,
int[, ,] binLBP3a = new int[num_patchLebar,
int[, ,] binLBP3b = new int[num_patchLebar,
int[, ,] binLBP3c = new int[num_patchLebar,
Class1l action = new Classi();
Bitmap bmpl = (Bitmap)boxHisl.Image;
Bitmap bmp2 = (Bitmap)boxHis2.Image;

itmap bmp3 = (Bitmap)boxHis3.Image;

num_patchTinggi,
num_patchTinggi,
num_patchTinggi,
num_patchTinggi,
num_patchTinggi,
num_patchTinggi,
num_patchTinggi,
num_patchTinggi,
num_patchTinggi,

256];
256];
256];
9]
9]s
9];
36];
36];
36];




J/caseSwitch4 = comboBox4.SelectedIndex;
switch (caseSwitch4)

{

case B: Conscle.WriteLine(™a11"});

caze 1:

case 2:

case 3

binLBPla = action.getLBP{bmpl, binLBPla, 1,

cutputBitmapl
boxHis1l.Image

binlLBP1lb = action.getlLBP{bmp2, binlLBPlb, 1,

outputBitmap2
boxHis2.Image

binlLBPlc = action.getlLBP{bmp3, binlLBPlc, 1,

outputBitmap3
boxHis3.Image
bhreak;

action.getOutputBitmap();
outputBitmapl;

action.getOutputBitmap();
outputBitmap2;

action.getOutputBitmap();
outputBitmap3;

Console.Writeline("First Image");

binlLBPla = action.getlLBP{bmpl, binlLBPla, 1,

outputBitmapl
boxHis1l.Image
bhreak;

action.getOutputBitmap();
outputBitmapl;

Console.Writeline("Second Image")};

binlLBP1lb = action.getlLBP{bmp2, binlLBPlb, 1,

outputBitmap2
boxHis2.Image
bhreak;

action.getOutputBitmap();
outputBitmap2;

Console.Writeline("Third Image");

binlLBPlc = action.getlLBP{bmp3, binlLBPlc, 1,

outputBitmap3
boxHis3.Image
bhreak;

action.getOutputBitmap();
outputBitmap3;

num_patchLebar,

num_patchlLebar,

num_patchlLebar,

num_patchlLebar,

num_patchlLebar,

num_patchlLebar,

num_patchTinggi);

num_patchTinggi);

num_patchTinggi);

num_patchTinggi);

num_patchTinggi);

num_patchTinggi);




public int[, ,] getLBP{Bitmap bmp, int[, ,] binLBP, int p, int lebar, int tinggi)
1

Color pixelColor;

outputBitmap = new Bitmap(bmp.Width, bmp.Height);

int[] typelBP = new int[2];

for (int j = @; j < tinggi; j++)

1

for (int 1 = @; 1 < lebar; i++)

1

i*(int)bmp.wWidth / lebar +1;

(i+1) *(int)bmp.wWidth / lebar -1;
j*(int)bmp.Height / tinggi +1;
(j+1) *(int)bmp.Height / tinggi -1;

int batas_x1
int batas_x2
int batas_yl
int batas y2

for (int y = batas_yl; y < batas_y2; y++)
1
for (int x = batas _x1; x < batas _x2; x++)
1
pixelColor = bmp.GetPixel(x, y);
//mendapatkan nilai pola di tiap pixel
int wvalue = getValuelBP{outputBitmap, bmp, x, y);

//memeriksa jenis type LBP
typelLBP = getTypelBP(typelLBP, wvalue, p);

Jfimendapatkan nilai histogram
if (typeLBP[@] == 1) binLBP[i, j, typeLBP[l]]++;

}/ /end of x
}/ /end of y

t/fend of 1
}/ /end of j
Conscle.Writeline("LBP Finished™};
return binLBP;




public int getMinshiftLBP(int[] polalBP)[...]
public int getValuelBP(Bitmap cutputBitmap, Eitmap bmp, int x, int y)

1

int value = @;

int[] peolalBP =

for (int i = 8;

{
switch (i)
{

case
case
case
case
case
case
case
case

h

- N Ty

new int[2];

i« 8; iH)

if (bmp.GetPixel(x
if (bmp.GetPixel(x
if (bmp.GetPixel(x
if (bmp.GetPixel(x
if (bmp.GetPixel(x

1, y - 1).R

y - 1).R

1, y - 1).R
1J ¥ :I"R

+1, y+1 ).R

if (bmp.GetPixel(x , yv + 1).R
if (bmp.GetPixel(x - 1, v + 1).R
if (bmp.GetPixel({x - 1, vy ).R

value = getMinShiftLBP({pclalBP);
outputBitmap.SetPixel{x, vy, Color.Fromirgb(value,value,value));

return value;

= bmp.GetPixel(x,
= bmp.GetPixel(x,
= bmp.GetPixel(x,
= bmp.GetPixel(x,
= bmp.GetPixel(x,
= bmp.GetPixel(x,
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public Bitmap getOutputBitmap() q{return outputBitmap;}

public int getMinShiftLBP(int[] polalBP)
1

int minimal = 255;

int temp = 8;

for (int 1 = 8; i < 8; i++)

1

temp = polalBP[7];

polalBP[7] = polalBP[6];

polalBP[&6] = polalBP[5];

polalBP[5] = polalBP[4];

polalBP[4] = polalBP[3];

polalBP[3] = polalBP[2];

polalBP[2] = polalBP[1];

polalBP[1] = polalBP[@];

polalBP[@] = temp;

int value = @;

for (int j = @; j < B; j++)

1

value += ((int)Math.Pow(2, j)) * polalBP[j];

¥

if (minimal > walue) minimal = wvalue;
¥

return minimal;




public int[] getTypelLBP{int[] typeLBP, int walue, int p){
typelBP[B] = 8;
typelBP[1] = 18;

switch (p)
1

//LBP jenis first LBP dengan 255 bin

case 1: typelLBP[8] = 1;
typelBP[1] = value;
break;

JfLBP rotation invariant uniform , 9 feature
case 2: typelBP[@] = 1;

if (value == 255) 1 typelBP[1] = &;
else if (value == 127} { typelLBP[1] = 1;
else if (value == 63) { typelBP[1] = 2;
else if (value == 31) { typelBP[1] = 3;
else if (value == 15) { typelBP[1] = 4;
else if (value == 7) { typelBP[1] = 5;
else if (value == 3} { typelBP[1] = B;
else if (value == 1) { typelBP[1] = 7;
else if (value == @) { typelBP[1] = B;
else { typelBP[@] = @; typelBP[1] = @8; }
break;
/36 unique rotation invariant uniform
case 3:

typelLBP[@] = 1;

if (value == 255) { typelBP[1] = @;
else if (value == 127} { typelBP[1l] = 1;
else if (value == B63) { typelBP[1] = 2;
else if (value == 31) { typelBP[1] = 3;
else if (value == 15) { typelBP[1] = 4;
else if (value == 7) { typelBP[1] = 5;
else if (value == 3) { typelBP[1] = &;
else if (value == 1) { typelBP[1] = 7;
else if (value == @) { typelBP[1] = 8;

e b b b e R b R e




else if (wvalue == 95) 1 typelBP[1] = 9;
else if (wvalue == 111) { typelBP[1] = 18@;
else if (walue == 119} { typelBP[1l] = 11;
else if (value == 47) { typelBP[1] = 12;
else if (value == 79) { typelLBP[1] = 13;
else if (walue == 55) { typelBP[1] = 14;
else if (value == BY) { typeLBP[1] = 15;
else if (walue == 183) { typelBP[1l] = 18;
else if (wvalue == 91) { typelBP[1] = 17;
else if (walue == 23) { typelLBP[1l] = 1B; }
else if (value == 39) { typelBP[1l] = 19; }
else if (value == 71) { typelBP[1l] = 28; }
else if (walue == 27) { typelBP[1] = 21; }
else if (value == 43) { typelBP[1] = 22; }
else if (walue == 75) { typelLBP[1l] = 23; }
else if (value == 51) { typelBP[1l] = 24; }
else if (walue == 83) { typelLBP[1l] = 25; }
else if (walue == 85) { typelLBP[1] = 26; }
else if (walue == 11) { typelLBP[1l] = 27; }
else if (value == 19) { typelBP[1] = 28; }
else if (walue == 35) { typelBP[1l] = 29; }
else if (value == 67) { typelBP[1l] = 3@; }
else if (walue == 21) { typelLBP[1l] = 31; }
else if (walue == 37) { typelLBP[1] = 32; }
else if (wvalue == 5} { typelBP[1l] = 33; }
else if (walue == 9) { typelLBP[1l] = 34; }
E15E|if {wvalue == 1¥) { typelLBP[1] = 35; }
else { typelLBP[®] = @; typelBP[1] = @; }
break;

b

return typelBP;

b
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Fig. 2. The 36 unique rotation invariant binary patterns that can occur in the circularly symmet-

ric neighbor set of LBPg ;. Black and white circles correspond to bit values of 0 and 1 in the

8-bit output of the operator. The first row contains the nine “‘uniform’ patterns, and the numbers

riu?2

inside them correspond to their unique LBPg p ™™ codes.
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else if (value == 95} { typelLBP[1] = 9; }
. © . else if (value == 111} { typelBP[1] 1a; }
* _ o e else if (value == 119) { typelLBP[1] = 11; }
else if (value == 47) { typelBP[1] 12; }
else if (value == 79) { typelBP[1] 13;
e ° o o ° else if (value == 55) { typelBP[1] = 14; }
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0O g4 © o & else if (value == 91} { typelLBP[1] 17; }

Fig. 2. The 36 unique rotation invariant binary patterns that can occur in the circularly symmet-

ric neighbor set of LBPg ;. Black and white circles correspond to bit values of 0 and 1 in the
8-bit output of the operator. The first row contains the nine “‘uniform’ patterns, and the numbers

inside them correspond to their unique LBPg

riu?2

codes.




else if (value == 23) { typelLBP[1l] = 18; }
else if (wvalue == 39) { typelLBP[1l] = 19; }
else if (value == V1) { typelBP[1l] = 28; }
else if (value == 27) { typelLBP[1l] = 21; }
else if (wvalue == 43) { typelLBP[1l] = 22; }
else if (value == 75) { typelLBP[1] = 23; }
else if (wvalue == 51) { typelLBP[1l] = 24; }
else if (wvalue == 83) { typelLBP[1l] = 25; }
else if (value == 85) { typelLBP[1l] = 26; }
else if (wvalue == 11) { typelLBP[1l] = 27; }
else if (value == 19) { typelBP[1] = 28; }
else if (wvalue == 35) { typelLBP[1l] = 29; }
else if (value == 67) { typelLBP[1l] = 38; }
else if (value == 21} { typelLBP[1] = 31; }
else if (wvalue == 37) { typelLBP[1] = 32; }
else if (wvalue == 5) { typelLBP[1l] = 33; }
else if (value == 9) { typelBP[1l] = 34; }
else if (wvalue == 17) { typelLBP[1] = 35; }
else { typelBP[®] = ®; typelLBP[1] = @; }
break;
h
return typelBP;
h
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JSfcaseswitchd = comboBoxd.SelectedIndex;
switch (caseSwitch4)
1
case @: Consocle.Writeline(™al11l");

binlLBPla = action.getLBP({bmpl, binlLBPla, 1, num_patchLebar, num patchTinggi);
outputBitmapl = action.getOutputBitmap();
boxHis1l.Image = outputBitmapl;
binLBP1b = action.getLBP{bmp2, binlLBPlb, 1, num_patchLebar, num_patchTinggi);
outputBitmap2 = action.getOutputBitmap();
boxHis2.Image = cutputBitmap2;
binlEBPlc = action.getlLBP({bmp3, binlLBPlc, 1, num_patchLebar, num patchTinggi);
outputBitmap3 = action.getOutputBitmap();
boxHis3.Image = outputBitmap3;
setHistogram(binlBPla, 1, num_patchTinggi, num_patchlLebar);
setHistogram{binLBP1lb, 2, num_patchTinggi, num_patchLebar);
setHistogram{binlBPlc, 3, num_patchTinggi, num_patchlLebar);

bhreak;
case 1: Consocle.WritelLine("First Image");
binLBPla = action.getLBP{bmpl, binlLBPla, 1, num_patchLebar, num_patchTinggi);
outputBitmapl = action.getOutputBitmap();
boxHis1l.Image = cutputBitmapl;
setHistogram{binlLBPla, 1, num_patchTinggi, num_patchlLebar);
bhreak;
rase 2: Con=nle Weitelinel{"Serond Tmase™Y:




private void setHistogram(int[,,] histogram, int num, int numy, int numX)
1 switch (num)

{
case 1: chartl.Series["red"].Points.Clear(); chart2.Series["red"].Points.Clear(); chart3.Series["red"].Points.Clear(); break;
case 2: chartl.Series["green”].Points.Clear(); chart2.series["green”].Points.Clear(); chart3.Series["green"].Points.Clear(); break;
case 3: chartl.Series["blue™].Points.Clear(); chart2.Series["blue™].Points.Clear(}; chart3.Series["blue™].Points.Clear(); break;
¥
for (int v = 1; v < num¥-1; y+4)
1
for (int x = 1; ®x < numX-1; x++)
1
for (int 1 = 8; 1 < 256; i+4)
1
switch (num)
{
case 1: this.chartl.Series["red"].Points.AddXY(({y * 5) + x) * 256 + i, histogram[y, x, 1]); break;
case 2: this.chart2.Series["red"].Points.AddXY(({y * 5) + x) * 256 + i, histogram[y, x, i]); break;
case 3: this.chart3.series["red"].Points.AddXY(({(y * 5) + x) * 256 + i, histogram[y, =, i]); break;
h
h
}
¥
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