ДОДАТОК А
ПРОГРАМНА РЕАЛІЗАЦІЯ АТЕСТАЦІЙНОЇ РОБОТИ

libPath <- "D:/home/R/library/";

source ( file.path( libPath,"double_gamma","double_gamma_distr.R" ) );

source ( file.path( libPath,"laplace","laplace_distr.R" ) );

source( file.path( libPath,"gen_cauchy","hypothesis_test.R" ) );

DCTpath <- "D:/home/R/imgs_data/dct/";

# ---------------------------

# Functions 

kurt <- function (x) mean (x^4)/mean(x^2)^2;

# 2gamma distribution

falpha <- function( krt ) ( sqrt( krt^2+14*krt+1 )+5-krt )/2/( krt-1 );

# ---------------------------

# Implementation

mDCT <- as.matrix(read.table( file.path( DCTpath,"aurora_q_100.dct" ) ) );

#  -- Parameters estimation ( 2gamma distribution ) --

vkurt <- apply( mDCT,2,kurt );

# Matrix of kurtosises

mKurt <- matrix( vkurt,ncol=8,byrow=TRUE );

print( mKurt,digits=3 );

valpha <- sapply( vkurt,falpha );

mAlpha <- matrix( valpha,ncol=8,byrow=TRUE );

print( mAlpha,digits=3 );

vbeta <- apply( abs( mDCT ),2,mean )/valpha;

mBeta <- matrix( vbeta,ncol=8,byrow=TRUE );

print( mBeta,digits=3 );

# Laplacian P-P plot for a particular coefficient

# DCT[ 2,2 ]

#k=2; m=2; ind <- (k-1)*8+m;

k=1; m=5; ind <- (k-1)*8+m;

vDCT <- mDCT[ ,ind ];

# empirical CDF

lrle <- rle( sort( vDCT ) );

lDCTecdf <- list( values=lrle$values,probs=cumsum( lrle$lengths )/( length( vDCT )+1 ) );

betaL <- mean( abs( vDCT ) );

plot( lDCTecdf$values,lDCTecdf$probs,type="s",xlab="values of the DCT coefficient",

      ylab="ECDF",main="ECDF of DCT[2,2] (aurora.jpg)" );

vrng <- seq( min( vDCT ),max( vDCT ),1 );

lines( vrng,sapply( vrng,plaplace,betaL ),col="red" );

# KSS test

KSS( vDCT,function( x ) plaplace( x,betaL ) );

KSS( vDCT,function( x ) pdouble_gamma( x,valpha, vbeta ) );

# empirical PDF

hist( vDCT,freq=FALSE,main="Histogram of DCT[2,2] (aurora.jpg)",breaks=20,ylim=c( 0,0.07 ) );

fdL <- function( x ) dlaplace( x,betaL );

curve( fdL,min( vDCT ),max( vDCT ),add=TRUE,col="red" );

# P-P plot (Laplace)

plot( lDCTecdf$probs,sapply( lDCTecdf$values,plaplace,betaL ),xlab=expression( 'P'[i]==i/(n+1) ),ylab=expression( F[L]( x[i] ) ) );

curve( 1*x,0,1,add=TRUE );

#calculation of quantiles

vQ <- sapply( lDCTecdf$probs,qdouble_gamma,valpha[ ind ],vbeta[ ind ] );

vFL <- sapply( vQ, plaplace, betaL );

lines(lDCTecdf$probs,vFL,col="red")

> library( tools );

> 

> libPath <- "/Users/oleksii.fedorov/Documents/R/library/";

> source ( file.path( libPath,"double_gamma","double_gamma_distr.R" ) );

> source ( file.path( libPath,"laplace","laplace_distr.R" ) );

> source( file.path( libPath,"gen_cauchy","hypothesis_test.R" ) );

> 

> # DCTpath <- "/Users/oleksii.fedorov/Documents/R/imgs/mono_imgs_cmprsd_dct/";

> DCTpath <- "/Users/oleksii.fedorov/Documents/R/imgs/texture-like_imgs_cmprsd_dct/";

> 

> QQPlotPath_png <- "/Users/oleksii.fedorov/Documents/R/dct_distr/kurinyi/png/qq_plots/";

> QQPlotPath_eps <- "/Users/oleksii.fedorov/Documents/R/dct_distr/kurinyi/eps/qq_plots/";

> 

> # ImgName <- "aurora_q_100.dct";

> ImgName <- "in_img37_q_100.dct";

> 

> ImgBaseName <- file_path_sans_ext( ImgName );

> 

> # ---------------------------

> # Functions 

> 

> kurt <- function ( vx ) mean ( vx^4 )/mean( vx^2 )^2;

> 

> # 2gamma distribution

> falpha <- function( krt ) ( sqrt( krt^2+14*krt+1 )+5-krt )/2/( krt-1 );

> 

> getECDF <- function( vData )

+ {

+   lrle <- rle( sort( vData ) );

+   vP <- cumsum( lrle$lengths )/( length( vData )+1 );

+   

+   return( list( values=lrle$values,probs=vP ) );

+ }

> 

> # lECDF is a list of two items:

> # $values and $probs 

> # qfanc is for particular quantile function

> doQQplot <- function( lECDF,qfunc )

+ {

+   vQ <- sapply( lECDF$probs,qfunc  );

+   plot( vQ,lECDF$values,xlab="Theoretical quantiles",ylab="Order statistics",cex=0.5 );

+   curve( 1*x,min( lECDF$values ),max( lECDF$values ),add=TRUE );

+ }

> 

> getIndx <- function( indx )

+ {

+   i <- ceiling( ( indx )/8 );

+   j <- indx-8*( i-1 );

+   

+   return( paste0( "DCT","_",toString( i ),"_",toString( j ) ) );

+ }

> 

> # ---------------------------

> # Implementation

> 

> mDCT <- as.matrix(read.table( file.path( DCTpath,ImgName ) ) );

> 

> #  -- Parameters estimation ( 2gamma distribution ) --

> 

> vkurt <- apply( mDCT,2,kurt );

> 

> # Matrix of kurtosises

> mKurt <- matrix( vkurt,ncol=8,byrow=TRUE );

> print( mKurt,digits=3 );

     [,1] [,2] [,3] [,4] [,5] [,6] [,7]  [,8]

[1,] 2.59 6.72 6.28 6.49 5.88 6.03 9.38 15.39

[2,] 6.65 5.34 5.18 6.09 6.08 6.22 6.22  8.17

[3,] 6.16 4.20 4.92 5.59 5.81 6.56 6.99  9.35

[4,] 5.74 4.55 4.96 5.47 7.17 7.36 9.44  8.33

[5,] 6.01 7.02 7.06 8.93 7.96 6.34 7.97  8.54

[6,] 7.86 6.32 6.58 6.63 6.72 6.61 6.06  7.28

[7,] 6.71 5.01 6.31 6.15 6.70 7.78 6.86  9.54

[8,] 7.89 6.57 6.00 7.90 6.40 5.77 7.38  8.15

> 

> valpha <- sapply( vkurt,falpha );

> mAlpha <- matrix( valpha,ncol=8,byrow=TRUE );

> print( mAlpha,digits=3 );

      [,1]  [,2]  [,3]  [,4]  [,5]  [,6]  [,7]  [,8]

[1,] 2.842 0.884 0.952 0.919 1.022 0.995 0.624 0.379

[2,] 0.894 1.138 1.177 0.984 0.986 0.962 0.962 0.720

[3,] 0.972 1.502 1.246 1.081 1.036 0.908 0.848 0.626

[4,] 1.050 1.365 1.236 1.108 0.826 0.804 0.620 0.706

[5,] 0.998 0.844 0.840 0.657 0.740 0.942 0.739 0.687

[6,] 0.750 0.944 0.905 0.898 0.884 0.901 0.989 0.812

[7,] 0.887 1.223 0.947 0.974 0.888 0.758 0.866 0.613

[8,] 0.747 0.906 1.000 0.746 0.932 1.045 0.801 0.722

> 

> vbeta <- apply( abs( mDCT ),2,mean )/valpha;

> mBeta <- matrix( vbeta,ncol=8,byrow=TRUE );

> print( mBeta,digits=3 );

     [,1]  [,2]  [,3]  [,4]  [,5] [,6]  [,7]  [,8]

[1,] 69.9 54.31 28.81 19.82 12.03 9.01 10.57 11.83

[2,] 47.9 25.86 19.62 16.30 12.36 8.73  6.75  6.32

[3,] 27.6 14.02 14.82 13.84 10.51 8.85  7.31  7.06

[4,] 20.2 12.44 12.29 11.14 11.58 9.45  9.17  5.84

[5,] 16.4 16.78 15.12 16.58 11.73 6.93  6.66  5.22

[6,] 17.9 11.97 12.09  9.65  8.33 6.42  4.42  3.81

[7,] 12.0  7.47  9.09  7.51  6.48 6.08  4.10  4.36

[8,] 10.8  8.08  6.57  7.68  5.40 3.63  3.65  3.18

> 

> # ------ KSS (2gamma and Laplace) ------

> vbetaL <- apply( abs( mDCT ),2,mean );

> mbetaL <- matrix( vbetaL,byrow=TRUE,nrow=8 );

> print( mbetaL,digits=3 );

      [,1]  [,2]  [,3]  [,4]  [,5] [,6] [,7] [,8]

[1,] 198.6 48.02 27.41 18.21 12.30 8.97 6.60 4.48

[2,]  42.8 29.44 23.09 16.05 12.19 8.40 6.50 4.55

[3,]  26.8 21.06 18.46 14.96 10.89 8.04 6.20 4.42

[4,]  21.2 16.97 15.19 12.34  9.56 7.60 5.69 4.12

[5,]  16.3 14.17 12.70 10.88  8.69 6.52 4.92 3.59

[6,]  13.4 11.30 10.94  8.67  7.37 5.78 4.38 3.09

[7,]  10.6  9.14  8.60  7.31  5.75 4.61 3.55 2.68

[8,]   8.1  7.32  6.57  5.73  5.03 3.79 2.93 2.30

> 

> fLaplaceKSS <- function( vData,beta ) KSS( vData,function( x ) plaplace( x,beta ) );

> f2GammaKSS <- function( vData,alpha,beta ) KSS( vData,function( x ) pdouble_gamma( x,alpha,beta ) );

> 

> # Laplace

> vKSSLaplace <- sapply( 1:ncol( mDCT ),function( j ) fLaplaceKSS( mDCT[ ,j ],vbetaL[j] ) );

> mKSSLaplace <- matrix( vKSSLaplace,byrow=TRUE,nrow=8 );

> print( mKSSLaplace,digits=3 );

      [,1]  [,2]  [,3]  [,4]  [,5] [,6]  [,7] [,8]

[1,] 1.911 0.958 1.172 0.748 1.036 1.05 0.872 2.17

[2,] 0.824 1.201 1.140 0.728 0.797 1.26 2.220 1.91

[3,] 1.671 0.586 0.595 1.502 0.481 1.22 1.884 1.84

[4,] 1.644 0.563 1.226 1.369 0.606 1.35 1.642 1.76

[5,] 1.208 1.632 1.012 1.313 1.171 1.27 1.160 1.36

[6,] 1.148 1.114 2.192 1.297 1.415 1.70 1.676 2.21

[7,] 2.008 1.024 1.181 1.640 1.716 1.37 1.476 2.65

[8,] 1.109 2.614 1.678 2.000 1.658 2.31 2.594 3.03

> 

> # 2gamma

> vKSS2Gamma <- sapply( 1:ncol( mDCT ),function( j ) f2GammaKSS( mDCT[ ,j ],valpha[j],vbeta[j] ) );

> mKSS2Gamma <- matrix( vKSS2Gamma,byrow=TRUE,nrow=8 );

> print( mKSS2Gamma,digits=3 );

      [,1]  [,2]  [,3]  [,4]  [,5] [,6] [,7] [,8]

[1,] 2.770 1.382 1.341 1.046 0.960 1.07 2.57 5.87

[2,] 0.949 0.908 1.377 0.782 0.843 1.38 2.34 3.11

[3,] 1.571 1.707 0.956 1.698 0.435 1.55 2.45 3.25

[4,] 1.793 1.313 1.911 1.636 0.605 2.07 3.40 3.03

[5,] 1.203 1.338 0.559 2.788 1.751 1.47 2.25 2.72

[6,] 0.935 0.971 1.850 1.039 1.364 2.06 1.71 2.93

[7,] 1.623 1.713 1.044 1.546 1.710 1.90 1.79 4.31

[8,] 1.076 2.263 1.679 2.292 1.423 2.15 3.25 3.91

> 

> mKSS2Gamma-mKSSLaplace

             [,1]       [,2]         [,3]        [,4]          [,5]        [,6]       [,7]      [,8]

[1,]  0.859349871  0.4236667  0.168896813  0.29718687 -0.0760854607  0.01687475 1.69581455 3.7023265

[2,]  0.125309240 -0.2931363  0.237280162  0.05340447  0.0466347997  0.11512960 0.12508279 1.2005949

[3,] -0.099962077  1.1214644  0.360659782  0.19638616 -0.0468325239  0.33916319 0.56191591 1.4079605

[4,]  0.149684177  0.7494292  0.685010238  0.26691867 -0.0006748107  0.71989576 1.75684213 1.2744440

[5,] -0.004695767 -0.2941395 -0.452490229  1.47447352  0.5793766477  0.19593845 1.09455637 1.3608710

[6,] -0.212780708 -0.1432085 -0.342139656 -0.25802735 -0.0517233778  0.35707147 0.03742689 0.7270166

[7,] -0.384623290  0.6889036 -0.137108744 -0.09401876 -0.0066016843  0.53115951 0.30996534 1.6635296
[8,] -0.033601341 -0.3508763  0.001555517  0.29157790 -0.2348241181 -0.15271208 0.65656481 0.8750591

ДОДАТОК Б

СЛАЙДИ ПРЕЗЕНТАЦІЇ
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