RZsTB
Introduction

This document gives the descriptions of the main functions in the RZsTB.zip file which additionally contains test routines with comments that show how the functions were tested and simultaneously give examples how to use them. This entire collection of m-files is setup as toolbox so some of the routines need others.
Load/Remove RZsTB

There are two routines that allow to add and remove RZsTB to your MATLAB search path by simply calling them
LoadRZsTB.m

% Description:  Loads the directory of RZsTB and its subdirectories in the
%               MATLAB search path.
%               - If this function is copied into the general search
%                 directory of MATLAB it can be easely called, otherwise in
%                 order to run it you'll have to make its path the current
%                 directory
RemoveRZsTB.m

% Description:  Removes the directory of RZsTB and its subdirectorie from
%               MATLAB search path by searching for the directory of
%               RemoveRZsTB.m and defining that directory as the root
%               directory of RZsTB
Beams

bmGauss.m

% Description:  Creates a gaussian beam profile
Diffraction

propFresnel.m

% Description:  Does the Fresnell wave propagation. It's based on scalar 
%               diffraction. The additional Fresnell approximation uses
%               quadratic approximation to the spherical wavelet.
propGauss.m

% Description:  Gaussian Beam propagator
File

ReadExcel.m

% Description:  Reads in the data from a specific spread sheet in an Excel
%               file
Interface

disFigGrid.m

% Output:      hFig: Vector that contains the handles to the figures opened
%                    The order of the handles are going right of row one
%                    of input matrix FigMat then right on second row,
%                    ...
%                    - the command figure(hFig(m)) will set the mth figure
%                      active
%                    - after that any ploting command(plot, mesh, sruf,...)
%                      will apply to the active figure window
FigFontSiz.m

% Description:  Scales the font sizes in a given figure such that after 
%               importing that figure into a document the final size of the
%               font has approximatelly the right values. The title is set
%               to be bold font.
MATLAB_Examples

ShowFminUnc.m

% Description:  This script was written to explain the function fminunc
%               from MATLAB optimization toolbox on three examples.
%               1: fits a line a*x+b to perfect measurements
%               2: fits a gaussian beam profile to a noisy gaussian spot
%               3: same as one but additionally uses gradient information
%                  in the optimization
Misc

clean.m

% Description:  Function that cleans up MATLAB
%                   clear all
%                   close all
%                   clc
Shapes

CircAperInd.m

% Description:  This Function takes a circle with diameter d [Pixel] and
%               inscribes into a d by d matrix. Then it calculates the
%               matrix indeces inside the inscribed circle. Finally a matrix
%               with the relative row and collumn values of this indices is
%               returned. The reference point is element [1,1] of the
%               matrix. So if matrix element [1,3] is inside the circle its
%               relative coordinates would be [0,2]
ElliAperInd.m

% Description:  This Function takes an ellipse with axis length Rx,Ry[Pixel],
%               inscribes it into a 2Ry by 2Rx (row by col) matrix. 
%               Then it calculates the matrix indeces inside the inscribed 
%               ellipse. Finally a matrix with the relative row and collumn 
%               values of this indices is returned. The reference point is 
%               element [1,1] of the matrix. So if matrix element [1,3] is 
%               inside the ellipse its relative coordinates would be [0,2]
ElliRingAperInd.m

% Description:  Calculates an elliptical ring where inner and outer curves 
%               are ellipses. Finally a matrix with the relative row and 
%               collumn values of this indices is returned. The reference 
%               point is element [1,1] of the matrix. So if matrix element 
%               [1,3] is inside the ellipse its relative coordinates would 
%               be [0,2]
RectAperInd.m
% Description:  This Function takes an Rectangle with axis length dx,dy[Pixel],
%               inscribes it into a dx by dy (row by col) matrix. 
%               Then it calculates the matrix indeces inside the inscribed 
%               rectagle. Finally a matrix with the relative row and collumn 
%               values of this indices is returned. The reference point is 
%               element [1,1] of the matrix. So if matrix element [1,3] is 
%               inside the ellipse its relative coordinates would be [0,2]
RectFrameAperInd.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Author:       René Zehnder
% Created:      December 10 2004
% last Change:  2009 05 06; corrected Description
% Description:  Calculates a frame with inner dimensions dx,dy and frame 
%               widht dr. Then it calculates the matrix indeces inside the 
%              the frame Finally a matrix with the relative row and collumn 
%               values of this indices is returned. The reference point is 
%               element [1,1] of the matrix. So if matrix element [1,3] is 
%               inside the ellipse its relative coordinates would be [0,2]
% Output:       Matrix with relativ indeces [rows, cols]
% Input:        Major x-width: dx [pixel]
%               Mojor y-width: dy [pixel]
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
SubApInd.m

% Description:  This function calculates the indeces of a desired sub-
%               aperture within a bigger aperture 
Statistics

CheckFit.m

% Description:  This code uses Chi square statistics in order to check how
%               good a generalized least square fit is (generalized meaning
%               a weighted least square fit where the weights are the
%               correspond the the 1/variances or more general the inverse
%               of the covariance matrix)
FIM_Normal.m

% Description:  Calculates the Fisher information matrix for normal
%               distributed measurements If the number or observations is
%               not declared it's calculated for one observation, otherwise
%               for Nobs observations.
LnLikelyHoodNormal.m

% Description:  This code calculates the Log Likelyhood of normal
%               distributed data.
%               - Strictly speaking this function does not return the
%                 logarithm of a normal distributed likelyhood function. It
%                 is the logarithm minus a constant and then devided by
%                 -1/2 (if you take the logarithm of the likelyhood
%                 function you'll see what was ommited)
VecMatOperations

dRotX.m
% Description:  Returns the 1st derivative with respect to alpha of a 
%               3x3 rotation matrix that would to rotate a vector
%               by the an angle alpha about x-axis. If the optional
%               argument dim has any value a fourth dimention is added.
%               This allows to multyply with a shift matrix
dRotY.m
% Description:  Returns the 1st derivative with respect to alpha of a 
%               3x3 rotation matrix that would to rotate a vector
%               by the an angle alpha about y-axis. If the optional
%               argument dim has any value a fourth dimention is added.
%               This allows to multyply with a shift matrix
dRotZ.m
% Description:  Returns the 1st derivative with respect to alpha of a 
%               3x3 rotation matrix that would to rotate a vector
%               by the an angle alpha about z-axis. If the optional
%               argument dim has any value a fourth dimention is added.
%               This allows to multyply with a shift matrix
Rot.m
% Description:  Creates a rotation matrix to counter clock wise rotate a 
%               2x1 Vector
RotAbout.m
% Description:  Takes a vector V rotates it about the vector n by the angle
%               theta in counter clock wise direction
RotX.m
% Description:  Returns a 3x3 rotation matrix in order to rotate a vector
%               by the an angle alpha about x-axis. If the optional
%               argument dim has any value a fourth dimention is added.
%               This allows to multyply with a shift matrix
RotY.m

% Description:  Returns a 3x3 rotation matrix in order to rotate a vector
%               by the an angle alpha about y-axis. If the optional
%               argument dim has any value a fourth dimention is added.
%               This allows to multyply with a shift matrix
RotZ.m

% Description:  Returns a 3x3 rotation matrix in order to rotate a vector
%               by the an angle alpha about y-axis. If the optional
%               argument dim has any value a fourth dimention is added.
%               This allows to multyply with a shift matrix
Vlength.m
% Description:  This function allows to calculate the length of arrays
%               matrices of vectors (position vectors). So if the input
%               data is a NxM matrix where each row contains an x,y,z
%               position then Vlength can calculate the individual length
%               for each row. But is not at all limited to the dimension of
%               the input data.
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