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Abstract

In recent years, smoothing filters have been used for preprocessing in
various fields, such as dynamic range compression, difference image gen-
eration with feature quantity extraction, computer-vision and computer-
graphics. The main aim of using smoothing filters is to achieve noise
rejection. However, it is important to improve the performance of smooth-
ing filters because smoothing filters are also used for purpose other than
noise rejection in some fields such as object recognition. In particular, the
feature extraction algorithm - SIFT use the Gaussian filter to generate
a hierarchical image by smoothing the filter several times while the de-
gree of smoothing filter is varied. Therefore, the smoothing characteristic
has a big influence on the final recognition precision. However, because
Gaussian filter blur the important edge in the image, the aperture prob-
lem will be caused by the erroneous correspondent of characteristic point
in proximity to the boundaries of edge.

Previous studies proposed method that replace the smoothing filter with
a Bilateral filter(edge preserving filter) to reduce the influence by aper-
ture problem and improve the precision of the corresponding point. How-
ever, the execution time for the advanced edge preserving filter is large.
Therefore, to achieve both performance of smoothing and edge preserv-
ing, previous study of our laboratory proposed an Adaptive-lateral filter
that can switch between the advanced edge-preserving kernel and the
simple high-speed non-edge-preserving kernel. The isolated point use the
median filter. Compared with the conventional filters such as Gaussian
filter or Bilateral filter, the proposed filter can provide high performance,
however, the smoothing problem is still not be eliminated.

In this paper, to solve this problem, we propose method that improve
the performance by incorporating the filter in gradient calculation part.
We also propose a new filter algorithm that switch the filter by variance
value.
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#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <iostream>

#include <opencv2/opencv.hpp>

#include <cv.h>

#include <cxcore.h>

#include <highgui.h>

#include "afilter.h" //original header file
#define MAX_LEVEL 5

#define MEDIAN_THRESHOLD 10

#define DSFHS 2 //Difficult Smoothing Filter Half Size
using namespace std;

using namespace cv;

Mat adaptivelateralFilter (Mat input,
float sigmaCl,float sigmaC2,float sigmaC3)
{
Raw2D destImg; //0utput Image
Raw2D fTheta;
//stores Adaptive mneighborhood size for each pizel
Raw3D minGradientStack, maxGradientStack;
//stores the min and maz stack of image gradients
int level; //level = log2(zsize) or log2(ysize)
float sigmaR, sigmaCTheta, R;
//domain variance for the two filters: sigmaC, sigmaCTheta
Raw2D* pSrcImg = new Raw2D;
Gradients imgrad;
Raw2D blur;
pSrcImg->sizer (input.cols,input.rows);
for (int y=0;y<input.rows;y++){
for(int x=0;x<input.cols;x++){
pSrclmg->put(x,y,
input.data[y*input.step+x*input.elemSize()]);
}

}
sigmaCTheta = sigmaCl;
//Variance of the Domain Filter, the only user set parameter

//gazo saizu gotoni level wo kimeru
if (pSrcImg->getXsize () *pSrcImg->getY¥size () < 400000) level = 4;
else level = MAX_LEVEL;

minGradientStack.sizer (pSrcImg->getXsize () ,pSrcImg->getYsize () ,level);
maxGradientStack.sizer (pSrcImg->getXsize () ,pSrcImg->getY¥size(),level);

fTheta.sizer (pSrcImg) ;

destImg.sizer (pSrclmg);

imgrad.sizer (pSrcImg);

blur.sizer (pSrcImg);
imgrad.computeFullGradients (pSrcImg ,&blur);

sigmaR = pSrcImg->buildImageStack (&imgrad ,&minGradientStack ,&
maxGradientStack,level);
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R = sigmaR * Rp;
fTheta.findAdaptiveRegion (&minGradientStack, &maxGradientStack, R,
level);
destImg.filtering(pSrcImg, &fTheta, sigmaCl,sigmaC2,sigmaC3,&imgrad);
//Raw to Mat
for (int y=0;y<input.rows;y++){
for (int x=0;x<input.cols;x++){
input.datal[y*input.step+x*input.elemSize ()] = (uchar)destImg.get(x
YD)
}
}

return input;

void Gradients::computeFullGradients (Raw2D *src,Raw2D *blur){
int xmax, ymax;
float gauss_kernel [5][5] =
{{2,4,5,4,2},{4,9,12,9,4},{5,12,15,12,5},{4,9,12,9,4},{2,4,5,4,2}};
float sobel_x[31[3] = {{-1,0,1},{-2,0,2},{-1,0,1}};
float sobel_y[3][3] {{-1,-2,-1},{0,0,0},{1,2,1}};

xmax=getXsize () ;
ymax=getYsize () ;

/A KA K KA KK AR KKK KK GAUSS_ b LUT H KA A A KA A A A A A A A A A KA KA KKK KA
*/
for(int y =0;y<ymax;y++){
for(int x=0;x<xmax;x++){
float tmp = O0;
float normFactor = O0;
for(int i=-2;i<3;i++){
for (int j=-2;j<3;j++){
if ((y+i)>=0 && (y+i)<ymax && (x+j) >= 0 && (x+j) < xmax){
tmp += gauss_kernel [i+2] [j+2]*src->y[xmax*(y+i)+(x+j)];
normFactor += gauss_kernel [i+2][j+2];

}
}
}
tmp /= normFactor;
blur->y[xmax*y+x] = tmp;
}
}
/*

K K K K K K K kK kK K K K K K K K K K Kk ok ok ok ok ok ok ok K K K K K K K K K ok ok ok ok ok ko ok ok ok K K K K K K K K K K K K K K Xk k|

*/
for(int y =0;y<ymax;y++){
for(int x=0;x<xmax;x++){
K KKK KK KA KKK KKK KK A KK SO D @ Kok Kk ok ok ok ok Kok oKk o KK o KK KK K KK K KKK KKK KK
*/
float fx=0,fy=0;
for (int i=-1;i<2;i++){
for(int j=-1;j<2;j++){
if ((y+i)>=0 && (y+i)<ymax && (x+j) >= 0 && (x+j) < xmax){
fx += sobel_x[i+1][j+1]l*src->y[xmax*(y+i)+(x+j)];
fy += sobel_y[i+1][j+1]l*src->y[xmax*(y+i)+(x+j)];
¥
}
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[ KK KKK KK KKK KKK K KKK k) ¥ gradient_compute
KHKKAKKKK KKK KK KKK KKK KKK KKK KRN K )

grad [xmax*y+x] = sqrt(fx*xfx+fy*xfy);

gx [xmax*xy+x] = fx;

gy [xmax*y+x] = fy;

K K K K K kK K K K K K K K K K K K ok ok ok ok ko K ok K K K K K K K K K ok ok ok ok ok ok ok ok ok ok ok K K K K K K K K K K K K Xk Xk k|

*/

float Raw2D::buildImageStack(Gradients *imgrad, Raw3D* pMinStack,
Raw3D* pMaxStack , int level)

int imax, jmax, i, j, lev, m, n;
float min, max, tmp, tmpMin, tmpMax,aveG=0;

imax=getXsize(); //get image size
jmax=getYsize ();
for(lev=0; lev < level; lev++) {
for(j=0; j < jmax; j++) {
for(i=0; i < imax; i++) {

if ( lev == 0) {
//stack level 0 is the magnitude of the gradients of original imag
tmp = imgrad->grad[imax*j+il;
max = min = tmp;

pMinStack->put(i,j,0,min);
pMaxStack->put(i,j,0,max);
aveG+=tmp;
}
if( lev > 0) {
//Gradients at each level of the image stack is computed from the
level below
min = pMinStack->get(i,j,lev-1);
max = pMaxStack->get(i,j,lev-1);

for(m=-1; m <= 1; m++) {
for(n=-1; n <= 1; n++) {
//Computes the maxzimum and minimum gradient value in the
neighborhood
if ((i+m) >=0 && (i+m) < imax && (j+n) >=0 && (j+n) < jmax ) {
tmpMin = (float) pMinStack->get(i+m,j+n,lev-1);
tmpMax = (float) pMaxStack->get(i+m,j+n,lev-1);
if (min > tmpMin)

min = tmpMin;
if (max < tmpMax)
max = tmpMax;
}
}

}

pMinStack->put(i,j,lev,min) ;
pMaxStack->put(i,j,lev,max);

Y // for(i...
Y // for(j...
Y // for(lev...

aveG /= jmax*imax;
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return aveG;

void Raw2D::findAdaptiveRegion(Raw3D* pMinStack, Raw3D* pMaxStack,

R, int level)
{

int imax, jmax,i,j,lev;

imax=getXsize(); //get image size
jmax=getYsize ();
for(j=0; j<jmax; j++) {
for (i=0; i<imax;i++) {
for(lev=0; lev < level; lev++) {
if ( pMaxStack->get(i,j,lev) > (pMaxStack->get(i,j,0) + R)

pMinStack->get(i,j,lev) < (pMaxStack->get(i,j,0) - R)
break;
}
put(i,j,(float) (lev-1) );
Y // for(i...
Y // for(j...

}

void Raw2D::filtering(Raw2D* srclmg,
Raw2D* fTheta,
float sigmaCThetal,
float sigmaCTheta2,
float sigmaCThetad,
Gradients *imgrad)
//filtering
{

int i,j,m,n,imax, jmax,halfSize ,maxSize = MAX_LEVEL*2+1;

float tmp,domainWeight, normFactor ,brightWeight ,gradWeight;

float bufD = 2 * sigmaCThetal * sigmaCThetal;
float bufB = 2 * sigmaCTheta2 * sigmaCTheta2;
//2 * sigmaCTheta * sigmaCTheta * 5; //3
float bufG = 2 * sigmaCTheta3 * sigmaCTheta3;
//2 * sigmaCTheta * sigmaCTheta * 30; //30
int medi[9];//3*3 squea
float distW[maxSize][maxSize];
//pre-compute disttance weightemacs
for (i=-MAX_LEVEL;i<=MAX_LEVEL;i++){
for (j=-MAX_LEVEL; j<=MAX_LEVEL; j++){
distW[i+MAX_LEVEL] [j+MAX_LEVEL] =
(float) pow(M_EXP, (double) (-(ixi+j*j)/bufD));
}
}
imax=getXsize(); //get image size
jmax=getYsize ();
for(j=0; j<jmax; j++) { //Y scanline...
for(i=0; i<imax; i++) { //X scankline...
normFactor=0.0;
tmp=0.0;
halfSize=(int) fTheta->y[i+imax*j];
//difficult smoothing
if (halfSize <= 2){
bool f = false;
int co = 0;
//noised pizel checking
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for(m=-1;m<=1;m++){
for(n=-1;n<=1;n++){
if( (i+m) >= 0 && (i+m) <imax && (j+n) >=0 && (j+n) < jmax) {

if (srcImg->y[i+imax*j] - srcImg->y[i+m+imax*(j+n)]
< MEDIAN_THRESHOLD && !(m==0 && n==0)){
f = true;
break;
}
elsed{
medi[co] = srcImg->y[i+m+imax*(j+n)];
co++;
}
}
}
}
//no noised pizel
if (£)4
if (halfSize == 0)
halfSize = 1;
for(m = -halfSize; m<=halfSize; m++) {
for (n = -halfSize; n<=halfSize; n++) {
if ( (i+m) >= 0 && (i+m) <imax && (j+n) >=0 && (j+n) < jmax) {
/R KKK KKK KKK KKK KKK KKK KKK KA KKK KA K KA KKK KA KA KKK KA KA KA KA KRN
Appeared magic mnamber is adjasting the kernel
weight.
KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKAKAN K
//distance
domainWeight = distW[m+MAX_LEVEL][n+MAX_LEVEL];
//brightness
brightWeight = srcImg->y[i+imax*j] - srcImg->y[i+m+imax*(j+n)]l;
brightWeight = (float) pow(M_EXP, (double) (-(brightWeightx*
brightWeight)/(bufB)));
//gradient
float dx,dy,gradDiff;
dx = imgrad->gx[i+imax*j] - imgrad->gx[i+m+imax*x(j+n)];
dy = imgrad->gyl[i+imax*j] - imgrad->gy[i+m+imax*(j+n)];
gradDiff = sqrt(dx*dx+dy*dy);
gradWeight = (float) pow(M_EXP, (double) (-(gradDiff*gradDiff)/bufG)
//convolution
tmp += srcImg->y[i+m+imax*(j+n)] * domainWeight * brightWeight *
gradWeight;
normFactor += domainWeight * brightWeight * gradWeight;
}
}
}
}
//noised pizel
elsed{
sort (medi ,medi+co);
normFactor = 1;
tmp = medil[4]; //center factor;
}
}
//easy smoothing
elseq{
for(m = -halfSize; m<=halfSize; m++) {
for (n = -halfSize; n<=halfSize; n++) {
if( (i+m) >= 0 && (i+m) <imax && (j+n) >=0 && (j+n) < jmax) {

//distance
domainWeight = distW[m+MAX_LEVEL][n+MAX_LEVEL];
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tmp += srcImg->y[i+m+imax*(j+n)]* domainWeight;
normFactor += domainWeight;

}
if (normFactor != 0){
tmp /= normFactor;

}
elsed{
tmp = srcImg->y[i+imax*j];

put (i, j,tmp);

/7

void Raw2D::sizer (int ixsize, int iysize) {

y = new float[ixsizexiysizel; // & allocate memory.
xsize = ixsize; // set mew image size,
ysize = iysize;

}

void Raw2D::sizer (Raw2D* src) {
int ix, iy;
ix = src->getXsize();
iy = src->getYsize();
sizer (ix,iy);

}

void Raw3D::sizer(int ixsize, int iysize, int izsize) {
int 1i;

z = new Raw2D[izsizel]; // make room for the 2D objects,
zsize = izsize;
for(i=0; i< zsize; i++)

z[i].sizer (ixsize,iysize); // use the Raw2D sizer.

}

void Gradients::sizer(int ixsize, int iysize) {

grad = new float[ixsizexiysizel; // & allocate memory.
gx = new float[ixsizex*iysizel; // & allocate memory.
gy = new float[ixsizexiysizel; // & allocate memory.
xsize = ixsize; // set mew image size,

ysize = iysize;

void Gradients::sizer (Raw2D* src) {
int ix, iy;
ix = src->getXsize();
iy = src->getY¥size();

sizer (ix,iy);
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void Gradients::computeFullGradients (Raw2D *src,Raw2D *blur){
int xmax, ymax;
float gauss_kernel [5][5] =
{{2,4,5,4,2},{4,9,12,9,4},{5,12,15,12,5},{4,9,12,9,4},{2,4,5,4,2}};
float sobel_x[31[3] = {{-1,0,1},{-2,0,2},{-1,0,1}};
float sobel_y[3][3] {{-1,-2,-1},{0,0,0},{1,2,1}};

xmax=getXsize () ;
ymax=getYsize () ;

/AR A A A AR AAAAK KKK KKK GAUS S _ b LUT KK oA o o ok A A K KA A A A KKK KKK K K
*/
for(int y =0;y<ymax;y++){
for(int x=0;x<xmax;x++){
float tmp = O0;
float normFactor = O0;
for(int i=-2;i<3;i++){
for (int j=-2;j<3;j++){
if ((y+i)>=0 && (y+i)<ymax && (x+j) >= 0 && (x+j) < xmax){
tmp += gauss_kernel [i+2] [j+2]*src->y[xmax*(y+i)+(x+j)];
normFactor += gauss_kernel[i+2][j+2];

}
}
}
tmp /= normFactor;
blur->y[xmax*y+x] = tmp;
}
}
/*

KoK K KK KK K KK KK K K K KK KK KK KK KK KK KK KK KK KK KK KK KK KK KK KK KK K K K
*/
for(int y =0;y<ymax;y++){
for(int x=0;x<xmax;x++){
S KR KRR KA KA KA KA KR KKK K SOD @ Ko Ko KA KA KA KA KA KA KA KA KA KA KA KKK KN
*/
float fx=0,fy=0;
for (int i=-1;i<2;i++){
for(int j=-1;j<2;j++){
if ((y+i)>=0 && (y+i)<ymax && (x+j) >= 0 && (x+j) < xmax){
fx += sobel_x[i+1][j+1]*blur->y[xmax*(y+i)+(x+j)]1;
fy += sobel_y[i+1][j+1]1*blur->y[xmax*(y+i)+(x+j)]1;
¥
}
}
/************************gradient_compute
i I IITIYs
grad [xmax*y+x] = sqrt(fx*xfx+fy*xfy);
gx [xmax*xy+x] = fx;
gy [xmax*y+x] = fy;
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/*
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*/

A3 OO0O0ODOOOOoboObOO

void Gradients::computeFullGradients (Raw2D #*src,Raw2D *blur){
int xmax, ymax;
float sobel_x[3][3]
float sobel_y[3][3]

{{-1,0,1},{-2,0,2},{-1,0,1}};
{{-1,-2,-1},{0,0,0},{1,2,1}};

xmax=getXsize () ;
ymax=getYsize () ;

float sharpen_kernel [3][3] =
{{-1,-1,-1},{-1,16,-1},{-1,-1,-1}};
for(int y =0;y<ymax;y++){
for (int x=0;x<xmax;x++){
float tmp = O0;
float normFactor = 0;
for(int i=-1;i<2;i++){
for (int j=-1;j<2;j++){
if ((y+i)>=0 && (y+i)<ymax && (x+j) >= 0 && (x+j) < xmax){
tmp += sharpen_kernel[i+1][j+1]*src->y[xmax*(y+i)+(x+j)];
normFactor += sharpen_kernel[i+1][j+1];

}
}
}
tmp /= normFactor;
blur->y[xmax*y+x] = tmp;
}

}
for (int y =0;y<ymax;y++){
for (int x=0;x<xmax;x++){
JRKEKAAKKAA KKK KKK KA KKA KK SOD @ KA K KA K KA KA KA KA AKAA K KA K KA KA KA KK
*/
float fx=0,fy=0;
for(int i=-1;i<2;i++){
for(int j=-1;j<2;j++){
if ((y+i)>=0 && (y+i)<ymax && (x+j) >= 0 && (x+j) < xmax){
fx += sobel_x[i+1][j+1]*blur->y[xmax*(y+i)+(x+j)]1;
fy += sobel_y[i+1]1[j+11*blur->y[xmax*(y+i)+(x+j)];

}

}
}
/************************gradient_compute

KK KA KKK KKK KK KKK KKK KKK KKK KKKKAK K]

grad [xmax*y+x] = sqrt(fx*fx+fy*fy);
gx [xmax*y+x] = fx;
gy [xmaxx*xy+x] = fy;

}

/*

K K K K K K kK kK K K K K K K K K K K Kk ok ok ok ok ok ok K K K K K K K K K ok ok ok ok ok ok ok ok ok ok K K K K K K K K K K K K K Xk k|

*/
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A4 0OO0OD0ODOOODDOO

float computeR(Gradients* grad, int size){//size
//00000

int imax, jmax;
int maxsize = (int)size + 1;
imax=grad->getXsize () ;
jmax=grad->getYsize () ;

//get

image size

int glmaxsize];

float sum = 0;

float max_no;

float data = 0;

float average, averagel, average2;

float max = 0.0;

float countl, count2;

float breakupl, breakup2;

float classl, class2;

float tmp;

//syokika

for(int i = 0;i < maxsize;i++)
glil = 0;

for(int j=0;j<jmax;j++){ /000000 y_size
for (int i=0;i<imax;i++){ /000000 z_size
//0000000000000000
gl(int)grad->grad [i+imax*xj]]++;
sum += grad->grad[i+imax*j];
}
}
average = sum / (imax * jmax);
for (int i=0;i<maxsize;i++){

countl = count2 = O0;

data = 0;

breakupl = breakup2 = 0.0;
tmp = 0;

for(int j=0;j<i;j++){
countl += g[jl;
data += gl[jl * j;

}

/¥000000 1%/

/00 000000=C / 00)x*/

if (countl != 0){
averagel = data / countl;
/¥00 */
/¥00000=¢C - 000 )00004 ~2/ */
for(int j=0;j<i;j++){

breakupl += pow( (j- averagel), 2 ) * gl[jl;

}
breakupl /= countil;

}

data = 0;

for (int j=i;j < maxsize;j++){
count2 += gl[jl;
data += gl[jl * j;

}

if (count2 !=

0){
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average2 data / count2;

for(int j=i;j < maxsize;j++){
breakup2 += pow( (j - average2),

}

breakup2 /= count2;

2 ) * gljl;

}

/¥000000 */

classl = (countl * breakupl + count2 * breakup2);

/000000 */

class2 = countl * pow( (averagel
average2 - average), 2 );

tmp = class2 / classl;

if (max < tmp){

tmp;

max_no = i;

- average), 2 ) + count2 * pow( (

max =

}
}

return max_no;

AS5 0O00O00OOOOODOOOO

<stdio.h>

<stdlib.h>

<math.h>

<iostream>

<opencv2/opencv.hpp>

<cv.h>

<cxcore.h>

<highgui.h>

"newfil.h" //original header file

#include
#include
#include
#include
#include
#include
#include
#include
#include

#define filtersize 5

using namespace std;
using namespace cv;

//FUNCTION CALL THAT IMPLEMENTS TRILATERAL FILTER

Mat newfilter (Mat input,
//

float sigmaC)

data* inputdata = new data;//input data
data outputdata;//output data
data disperdata;//dispersion data

float maxdisper ,thre_value;
inputdata->sizer (input.cols,input.rows);
outputdata.sizer (inputdata) ;

disperdata.sizer (inputdata);

for(int y = 0;y < input.rows;y++){
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32 for(int x = 0;x < input.cols;x++){

33 inputdata->put(x,y, input.dataly*input.step + x*input.elemSize()]);
34 ¥

35 }

36

37 maxdisper = disperdata.compute_dispersion(inputdata);
38

39 thre_value = disperdata.compute_threshold(maxdisper);
40

41 outputdata.filtering(inputdata,&disperdata,thre_value,sigmaC);
42

43 for(int y = 0;y < input.rows;y++){

44 for(int x = 0;x < input.cols;x++){

45 input.datal[y*input.step + x*input.elemSize()] =
46 (uchar)outputdata.get(x,y);

47 }

48 }

49

50 return input;

51 | }

52

53 | float data::compute_dispersion(data* inputdata){

54 //bunsan keisan

55 int xsize = getxsize();

56 int ysize = getysize();

57 int halfsize = (filtersize-1)/2;//filtersize

58

59 float maxdisper = O0;

60

61 for(int y = 0;y < ysize;y++){

62 for(int x = 0;x < xsize;x++){

63 float ave,sum = 0;

64 float disper;//bunnsan t<

65 int N = 0;//sousuu

66 for(int i = -halfsize;i <= halfsize;i++){

67 for(int j = -halfsize;j <= halfsize;j++){

68 if ((i+y) >=0 && (i+y) < ysize && (j+x) >=0 && (j+x) < xsize){
69 sum += inputdata->y[(i+y)*xsize + (j+x)];

70 N++;

71 }

72 }

73 }

74 ave = sum/N;

75 sum = O0;

76 for(int i = -halfsize;i <= halfsize;i++){

77 for(int j = -halfsize;j <= halfsize;j++){

78 if ((i+y) >=0 && (i+y) < ysize && (j+x) >=0 && (j+x) < xsize){
79 float tmp = inputdata->y[(i+y)*xsize + (j+x)];

80 sum += (tmp - ave) * (tmp - ave);

81 }

82 }

83 }

84 disper = sum/N;

85

86 if (maxdisper < disper)

87 maxdisper = disper;

88 put (x,y,disper);

89 }

90 }

91 return maxdisper;

92 | }
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94 | float data::compute_threshold(float size){

95 float value = 0.0;

96 int xsize = getxsize();

97 int ysize = getysize();

98 for(int y = 0;y < ysize;y++){
99 for(int x = 0;x < xsize;x++){
100 value += get(x,y);

101 }

102 }

103 return value / (xsizex*ysize);
104 | }

105

106 | void data::filtering(data* input,data* disper,float t,float sigmaC){
107 int xsize = getxsize();

108 int ysize = getysize();

109 float sigma = 2 *x sigmaC * sigmaC;

110 int halfsize = (filtersize-1)/2;//filtersize

111 float distW[filtersize][filtersizel;

112

113 float diff ,tmp,domainWeight ,normFactor ,brightWeight;

114

115 for(int i = -halfsize;i <= halfsize;i++){

116 for(int j = -halfsize;j <= halfsize;j++){

117 distW[i+halfsize] [j+halfsize] =

118 (float)pow (M_EXP,(double) (-(ixi+j*j)/sigma));

119 }

120 }

121 //filtering

122 for(int y = 0;y < ysize;y++){

123 for(int x = 0;x < xsize;x++){

124 tmp = 03

125 normFactor = 0;

126 if (disper->y[y*xsize + x] < t){

127 //gaussian

128 for (int m=-halfsize;m<=halfsize;m++){

129 for (int n=-halfsize;n<=halfsize;n++){

130 if ( (y+m) >=0 && (y+m)<ysize && (x+n)>=0 && (x+n)<xsize) {
131 domainWeight = distW[m + halfsize][n + halfsize];
132 tmp += input->y[(y+m)*xsize+(x+n)] * domainWeight;
133 normFactor += domainWeight;

134 }

135 }

136 }

137 tmp /= normFactor;

138 }

139 elseq{

140 //bilateral

141 for(int m=-halfsize;m<=halfsize;m++){

142 for (int n=-halfsize;n<=halfsize;n++){

143 if ( (y+m)>=0 && (y+m)<ysize && (x+n)>=0 && (x+n)<xsize) {
144 domainWeight = distW[m + halfsize][n + halfsize];
145 //bright

146 diff = input->yl[y*xsize+x] - input->y[(y+m)*xsize+(x+n)];
147 brightWeight = (float) pow(M_EXP,

148 (float) (-(diffxdiff)/sigma));

149 tmp += input->y[(y+m)*xsize+(x+n)] x

150 domainWeight * brightWeight;

151 normFactor += domainWeight * brightWeight;

152 }

153 }
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}

tmp /= normFactor;
}
put (x,y,tmp);

}
}

void data::sizer(int ixsize,int iysize){
y = new float[ixsize * iysizel;
xsize = ixsize;
ysize = iysize;

}

void data::sizer (data* idata){
int ix,iy;
ix = idata->getxsize();
iy = idata->getysize();
sizer (ix,iy);

B 00O0OO0OO0OO
B.1 0O0000ddodogd

#define M_EXP 2.7182818284590452353602874713527
#define Rp 1.4

class Raw2D;
class Raw3D;

class Gradients;

cv::Mat adaptivelateralFilter (cv::Mat input,
float sigmaCl,float sigmaC2,float sigmaC3);

class Raw2D /*: public CObject*/ {

public: e DATA---------=-------
int xsize; // # of pizels per scanline,
int ysize; // # of scanlines in this Raw2D.

float *y; // 1D array of PIXTYPE that are accessed as a 2D array.

public: [/ ——mmm - init fens---------—----
Raw2D (void) {} // constructor for ’empty’ Raw2Ds
“Raw2D (void) {} // destructor; releases memory
void sizer (int ixsize, int iysize); // get mem for rectangle of
pizels
void sizer (Raw2D* src); // get same amt. of mem as ’src’
int getXsize(void) {return xsize;}; // get # pizels per scanline
int getYsize(void) {return ysize;}; // get # of scanlines.
void put(int ix, int iy, float val) { // write ’wal’ at location iz,
1y
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29 ylix + xsizexiy] = val;

30 };

31 float get(int ix, int iy) { // read the walue at iz,iy.

32 return(y[ix + xsizexiyl);

33 };

34 float getXY(int ixy){ // read wvalue at 1D address izy

35 return ylixy];

36 }s

37 void putXY(int ixy,float val){// write wvalue at 1D address izy

38 ylixy]l = val;

39 };

40 //Computes X and Y gradients of the input image

41 void ComputeGradients (Raw2D* pX, Raw2D* pY);

42

43 //from the min-maz gradient stack

44 void findAdaptiveRegion(Raw3D#* pMinStack, Raw3D#* pMaxStack, float R,
int levelMax);

45

46 //Filters the detail signal and computes the final output image

47 void filtering(Raw2D* srclmg,

48 Raw2D* fTheta,

49 float sigmaCThetal,

50 float sigmaCTheta2,

51 float sigmaCTheta3,

52 Gradients *imgrad);

53

54 float buildImageStack(Gradients *imgrad, Raw3D* pMinStack,

55 Raw3D* pMaxStack , int level);

56 | };

57 | /x*

58 A 3D array of pizels, consisting of a 1D array of Raw2D objects.

59 Use this class for images, with one Raw2D object for each

60 a ’field’ of that image, such as R,G,B,A, etc.

61 | *x*/

62

63 | class Raw3D /#: public CObject*/ {
64 | public:

65 Raw2D *z; // dynam. allocated space for a set of Raw2D objects.
66 int zsize; // # of Raw2D objects stored.

67

68 | public:

69 Raw3D(void){} // ’empty’ Raw3D constructor.

70 “Raw3D(void){} // destructor.

71 void sizer (int ixsize, int iysize, int izsize); // reserve memory
72 void sizer (Raw3D#* src); // get same amt. of mem as ’src

73 int getZsize(void) A{ // return # of Raw2D’s we hold;

74 return(zsize);

75 };

76 int getYsize () { // # of RawlD’s in zval-th Raw2D;

7 return(z[0].getYsize ());

78 };

79 int getXsize () { // # of pizels on yval,zval-th line

80 return(z [0].getXsize ());

81 3

82 float get(int ix, int iy, int iz) {

83 return(z[iz].get (ix,iy)); // write ’wal’ at location iz,iy,12.
84 }s;

85 void put(int ix, int iy, int iz, float val) {

86 z[iz].put(ix,iy,val); //write ’‘val’ at location iz,iy,iz.

87 };

88 void wipecopy(Raw3D& src); // copy, Tesize as needed.
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89 | };

90

91 | class Gradients{

92 public:

93 int xsize;

94 int ysize;

95 float *gx;

96 float *gy;

97 float *grad;

98 /* int *direct; */

99

100 public:

101 Gradients (void) {}

102 “Gradients (void){}

103 int getXsize(void) {return xsize;}; // get # pizels per scanline

104 int getYsize(void) {return ysize;}; // get # of scanlines.

105 void sizer (int ixsize, int iysize); // get mem for rectangle of
pizels

106 void sizer (Raw2D* src); // get same amt. of mem as ’src’

107 void computeFullGradients (Raw2D *src,Raw2D *blur);

108

109 | };

B.2 O00U0ddooooooon

1 | #define M_EXP 2.7182818284590452353602874713527

2

3| class data;

4

5| class data{

6 public:

7 int xsize;

8 int ysize;

9 float *y;

10

11 public:

12 data(void) {}

13 ~“data(void) {}

14

15 void sizer (int ixsize,int iysize);

16 void sizer (data* idata);

17

18 int getxsize(void){return xsize;};

19 int getysize(void){return ysize;};

20 float get(int ix,int iy){return y[ix + iy*xsizel;};
21 void put(int ix,int iy,float val){yl[ix + iy*xsizel] = val;};
22

23 float compute_dispersion(data* inputdata);

24 float compute_threshold(float size);

25 void filtering(data* input,data* disper ,float t,float sigmaC);
26 | };
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