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EXECUTIVE SUMMARY

Nonreactor nuclear facilities operated under the approval authority of the U.S. Department of Energy
(DOE) use unmitigated hazard evaluations to determine if potential radiological doses associated with
design basis events challenge or exceed dose evaluation guidelines. Unmitigated design basis events
that sufficiently challenge dose evaluation guidelines or exceed the guidelines for members of the
public or workers merit selection of safety structures, systems, or components (SSCs) or other controls

to prevent or mitigate the hazard.

Idaho State University, in collaboration with Idaho National Laboratory, has developed a portable and
simple to use software application called SODA (Stochastic Objective Decision-Aide) that stochastically
calculates the radiation dose associated with hypothetical radiological material release scenarios.
Rather than producing a point estimate of the dose, SODA produces a dose distribution result to allow
a deeper understanding of the dose potential. SODA allows users to select the distribution type and
parameter values for all of the input variables used to perform the dose calculation. SODA then
randomly samples each distribution input variable and calculates the overall resulting dose distribution.
In cases were an input variable distribution is unknown, a traditional single point value can be used.
SODA was developed using the MATLAB coding framework. The software application has a graphical
user input. SODA can be installed on both Windows and Mac computers and does not require MATLAB

to function.

SODA provides improved risk understanding leading to better informed decision making associated
with establishing nuclear facility MAR limits and safety SSC selection. It is important to note that SODA
does not replace or compete with codes such as MACCS or RSAC, rather it is viewed as an easy to
use supplemental tool to help improve risk understanding and support better informed decisions. The

work was funded through a grant from the DOE Nuclear Safety Research and Development Program.
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1. INTRODUCTION

Nonreactor nuclear facilities operated under the approval authority of the U.S. Department of Energy
(DOE) use unmitigated hazard evaluations to determine if potential radiological doses associated with
design basis events (DBEs) challenge dose evaluation guidelines. Unmitigated DBEs that sufficiently
challenge dose evaluation guidelines for members of the public or workers merit selection of safety

structures, systems, or components (SSCs) or other controls to prevent or mitigate the hazard.

Idaho State University (ISU), in collaboration with Idaho National Laboratory (INL), has developed a
portable and simple to use software application called SODA (Stochastic Objective Decision-Aide) that
utilizes a Monte Carlo based code system to stochastically calculate the radiation dose of hypothetical
radiological material release scenarios. Rather than producing a point estimate of the dose, SODA
produces a dose distribution to allow a deeper understanding of the dose potential. Thus, SODA
provides improved risk understanding leading to better informed decision making associated with
establishing material-at-risk (MAR) limits and safety SSC selection. It is important to note that SODA
does not replace or compete with codes such as MELCOR Accident Analysis Code System (MACCS)
or Radiological Safety Analysis Computer (RSAC); rather it is viewed as an easy-to-use supplemental
tool to help improve risk understanding and support better informed decisions. The work was funded

through a grant from the DOE Nuclear Safety Research and Development (NSRD) Program.
2. BACKGROUND

Traditional radioactive material release modeling codes typically provide a bounding single point
estimate of receptor dose. While this approach attempts to bound the dose estimate, at least in the
context of the atmospheric dispersion model, it falls short in providing quantification of the expected
value and the uncertainty associated with the dose estimate. This is particularly problematic when one
considers the lack of governing distribution identification for input parameters. Thus, potential doses to
members of the public are frequently overstated, leading to excessively conservative MAR limits and

potentially over selection of safety SSCs.
DBE dose consequence calculations traditionally use the “five-factor” formula:

ST =MAR-DR- ARF - RF - LPF (1)
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where ST is the source term (Bqg), MAR is the total available material-at-risk (Bq), DR is the damage
ratio (no units), ARF is the airborne release fraction (no units), RF is the respirable fraction (no units),
and LPF is the leak path factor (no units).

Potential radiation doses are then calculated using:
CED=y/Q-BR-ST-DCF (2)

where CED is the committed effective dose (Sv), x/Q is the plume dispersion (s/m®), BR is the

breathing rate (m®/s), ST is the source term (Bq), and DCF is the dose conversion factor (Sv/Bq).

The ST is defined as the amount of radioactive or hazardous material released to the environment
following an accident. Quantifying the radiation source term goes beyond the determination of the
different radionuclides involved. Understanding how the radionuclide reacts with the environment is vital
if the source term is to be accurate. The effect of barriers and waste containers play a significant role in
decreasing the uncertainties. With considering the uncertainties involved, obtaining an accurate value
for the ST is challenging. Most ST values are usually bounding or worst case scenarios; this means that
MAR, DR, ARF, RF, and LPF are selected based on bounding estimates to produce a very bounding

ST. This method of estimation, while conservative, does not provide a particularly meaningful result.

MAR is the amount of radioactive material available to be acted upon as a result of a physical
disturbance such as a spill, shock, or fire. The MAR can also be defined as the value representing a
maximum quantity of radioactive material present or anticipated from the analysis of a structure. Thus,
the MAR associated with a facility explosion would be different from the MAR during the spill of a
radioactive material powder. For instance if an earthquake were to occur at a nuclear facility, the MAR

would be everything in the nuclear facility because the earthquake impacts the entire facility.

DR is the fraction of the MAR that is effected by the accident scenario. For example, if a facility holds
many containers of radioactive material and a seismic event occurs, a DR could be applied indicating
that only a portion of the containers are subjected to enough seismic impact to result in the release of

radioactive material.

ARF is employed in the estimation of the fraction of radioactive materials suspended in air as an

aerosol, thus available for transport due to physical stress from a specific accident.

RF refers to the quantity of released material that has an aerosol particle size such that it can penetrate

into the alveolar region of the lungs and be deposited. Large particles tend to deposit before they get
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deep into the lung, where they can be expelled through normal body processes. Very small particles
will get into the alveolar region of the lung, but they tend to remain in air suspension rather than being
deposited into the lung. These particles are typically expelled in later breaths. Particles of intermediate
size are able to get into the alveolar region, but are heavy enough to deposit deep in the lung. The

fraction of the material that is suspended in air, having this particle size, is given by the RF.

Chiover Q (y/Q) is a normalized air concentration term, expressed in seconds per cubic meter. This

is used to quantify the effect of diffusion on a plume as it propagates downwind. As calculated, it is an
expression of radioactivity per cubic meter, per radioactivity per second. Q is the material release rate
term (radioactivity per second). Since Chi depends on Q, dividing out Q normalizes to the release rate,
allowing the term to describe the rate of plume dispersion, independent of release rate. Typically, a

higher y/Q will result in a higher potential dose to a population.

BR allows the model to account for the difference in respiration rate of a person who is exposed
depending on their activity state. Over a day, a given person spends some time sleeping, some time
awake and inactive, and some time active. Using this 24-hour data for typical respiration rate, and
sampling this data, the distribution of the resulting dose is influenced. This allows decision makers to

ascertain the full range of potential doses to a population.

DCF is the multiplicative factor relating activity to absorbed dose. A person exposed to material of some
activity is going to receive a different absorbed dose dependent upon the type of radiation, where in or
on the body that the exposure is occurring, and other factors. The traditional point values used are

obtained from the International Commission on Radiological Protection (ICRP).

Conservative single value input parameters are typically used to represent ARF, RF, LPF, and BR. The
traditional methodology, while conservative, can lead to skewed conclusions in the balance between
cost and risk reduction resulting in over engineered systems with greater design, construction, and
operating costs. Rather than using a bounding single point value for each parameter in the dose
consequence calculation, distributions for some or all of the parameters can be used. For example,
Figure 1 shows how radioactive material can disperse as it transports away from the event site.
Independent parameters affecting the concentration profile can be stochastically sampled and used in

the x/Q portion of the dose calculation.
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Figure 1. Plume dispersion.

Each parameter distribution can be stochastically sampled, and the resulting dose consequence
calculation can be repeated many times to develop a dose consequence distribution. The resulting
dose distribution can then be used by decision makers to make a better informed decision about how a

particular DBE challenges dose evaluation guidelines.
3. SODA

The software application is not intended to replace or even compete with traditional radioactive material
release modeling codes such as the MACCS or RSAC code; rather it is viewed as a simple to use
supplement to help improve risk understanding. The application was developed using MATLAB
computing environment and programming language, and it incorporates use of Monte Carlo techniques
as well as a graphical user interface (GUI). The code system also utilizes MATLAB vectorization to
provide execution time reduction. The application includes user selection of the governing distribution
for parameters as the MAR, DR, ARF, RF, LPF, BR, and DCF. While MATLAB was used for the

development work, the application is distributed as a self-contained executable program. As seen in
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Figure 2, features of the application include pull down menus with available distributions for the various

parameters.

HE 2RO E
|

URRUIOIID

|
;

Figure 2. SODA input options.

The user has the option to plot the input parameter distribution that results from the random sampling
process. For example, Figure 3 shows a sample distribution of x/Q values resulting from one million

random samples.
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Figure 3. x/Q values from random sampling.

The resulting dose consequence distribution is automatically analyzed to determine its similarity to well
know distributions. If the resulting distribution is sufficiently similar to a well know distribution, the
application provides information about the distributions such as the mean value and the probability that

the dose will exceed a particular dose value.

Selecting the appropriate input parameter distribution is the most challenging aspect of performing a
Monte Carlo based calculation of the potential dose. For example, Figure 4 shows the BR distribution
for an adult male over a hypothetical 24 hour period with BRs for sleep, sedentary activity, light physical
activity, and heavy physical activity (ICRP-89, “Basic Anatomical and Physiological Data for Use in
Radiological Protection Reference Values”). The traditional approach suggested by
DOE-STD-3009-2014, “Preparation of Nonreactor Nuclear Facility Documented Safety Analysis,” is to

select a value of 3.3 x 102 m%hr, corresponding to light activity for an adult male. However, it is clear
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that there are periods where the BR is significantly lower and higher. SODA can randomly sample the
distribution shown in Figure 4 when performing the dose calculation, thereby influencing the distribution
of the resulting dose which helps inform decision makers by more clearly showing the range of potential

dose result values.
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3.00E-02

2.00E-02
N IIIIIIII

0.00E+00
1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Breathing Rate m3/hr

Hour

Figure 4. Adult male BR.

The SODA GUI interface screen is shown in Figure 5. The user can select the pre-defined distribution
for each input variable along with the associated distribution key parameters, such as the mean value
and variance. Individual input parameter sampled distribution plots can be requested. The user also
selects the number of Monte Carlo calculations to execute. The resulting dose distribution is then
displayed for the user. The code allows the user to save the input selections as well as export the

resulting dose distribution plot.



INL/EXT-15-36669

Rev. 0 September 2015 Page 8 of 129
[ ] [ ] NSRD
File Help B

Dosa C: Factor

Numiber of Samole
1077 Distribution Input Select Distribution 5

Matenal at Risk Rate(m®

Distribution Input rearmal ¥ 3 2 Shaw Plat Distribution Input Show Plat

Damaga
AUN
Distribution Input Salact Distrbution 5

%10° MAR distribution plot with Momnal distribution
T T T

Aibome Release F

Distribution Input Salact Distrbution 5

Distribution Input Salact DiETDuBOn 3

Leak Path Factor

Dustribution Input Salact Distibution 5

TG (s/m"3):

Distribution Input Selact Terain = Select Stabiity ... ¥ ‘

Downwind Distance {m)

— —————— Helght{m}-
Select Distibution 5 Haignt

wind 5pead (mis)
Select Distribution &

Figure 5. SODA GUI screen.

3.1. Coding Framework

The objective for this project was to develop a GUI based on intuitive functions. GUI applications are
easy to use and require little memorization of command or syntax structure. As such, the SODA
application needs little training to use. Help File instructions are provided to support rapid use.
Furthermore, placing the mouse pointer over a button will display tips. The application was prepared in
MATLAB, created by Math Works Inc. MATLAB contains a large standard library with easy to use
integrated development environment (IDE). MATLAB is a high-level programming language; thus it is
easy to code. For example, a simple addition of variables in MATLAB is straightforward whereas in low-
level language, the user has to declare the variable type before doing any mathematical operations.
High-level languages such as MATLAB are prevalent because they allow focus on the problem rather
than the command syntax and code. With the advent of high speed processors, high-level languages

are a good choice to develop prototype codes.

MATLAB was the choice for the application development because of the many built-in functions and
libraries that come standard with the MATLAB package greatly reducing the time to create the
application. Importantly, the MATLAB statistical toolbox as well as the MATLAB compiler toolbox was
used to help develop the application. The statistical toolbox is used to fit probability distributions to data

and generate random numbers for Monte Carlo simulations of various probability distributions. The
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MATLAB compiler toolbox is used for compilation of code to standalone application for Mac and

Windows computers.

3.2. GUI

MATLAB utilizes the Graphical User Interface Development Environment (GUIDE). GUIDE was used to
design SODA. Using the GUIDE layout editor, the user can graphically design the User Interface.
GUIDE then automatically generates the MATLAB code for constructing the user interface. This allows
the programmer to focus on the code that solves the problem rather than visual cosmetics of the
application. GUIDE is accessible by typing guide in the MATLAB command window which activates the

quick start menu shown in Figure 6.

@ & GUIDE Quick Start

t}pen Existing GUI |

CUIDE templates Preview

J Blank GUI (Default)

4 GUI with Uicontrols
4\ GUI with Axes and Menu
4 Modal Question Dialog

[ ] Save new figure as:  /Users/bKushal/Desktop/pro
Help | [ Cancel | [EOken

Figure 6. MATLAB GUI quick start.

The user has a choice to select from various GUI templates. To create SODA, a blank GUI (Default)
was selected which reveals the window shown in Figure 7 where the user can drag and drop all the
necessary tools required in the application. Here the user is creating the visual and cosmetic aspects of

the application by deciding which tools are required for the application.
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Figure 7. Default GUI figure window in MATLAB.

On the side panel shown in Figure 7, there are lists of tools that can be used in the layout window.
These includes Push Button, Slider, Radio Button, Checkbox, Edit Text, Static Text, Pop-up Menu, List
Box, Toggle Button, Table, Axes, Panel, and Button Group. In the SODA application, the Push Button,
Edit Text, Static Text, Pop-up Menu, Toggle Button, Axes, and Panel tools were used. The SODA
application uses two figures created using the GUI figure window: the Main Window and the About
Window. First, the About Window shown in Figure 8 provides the logo of DOE and name of ISU, as well

as static text identifying the names of the people involved in the project.
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About
Idaho State

UNIVERSITY

Dr. Chad Pope, P.E., Idaho State University
Jason Andrus, Idaho Mational Lab

Graduate Student
Kushal Bhattarai, ldaho State Univeristy

Undergraduate 5tudent
Abdullah Alomani
Abraham Chupp

Mason Jaussi
Tobi Okediran

Figure 8. SODA About window.

The main window, shown in Figure 9, uses the Edit Text option for user input. All user input on the

SODA application is numeric. For example, 1.5*10"5, 1.5E5, 1.5e5 are acceptable inputs for the same

value. The Panel option is used to group input parameters. The Toggle Button option is used to switch

between single value input and distribution input. The Popup Menu option is used to select from the list

of various probability distributions. The Push Button option makes it possible to execute code when the

user presses those buttons. A Push Button is also used to run the program as well as to plot each

parameter probability distribution plot. An Axes option is used to display the probability density curve

(PDC) of parameters as well as compute the PDC of the CED. In addition, a push button is used to find

the best fit for the resultant distribution of CED using the Bayesian Information Criterion (BIC).
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Figure 9. SODA main window.

The SODA application includes a menu and toolbar. In the toolbar there are three functions: zoom in,
zoom out, and pan. In the main menu there are two options: File and Help. Each of them has a further
detailed sub-menu. The File menu consists of five sub-menu options which are Load Workspace, Save
Workspace, Save Image, Reset Random Number, and Exit. Load Workspace lets the user load a file
which contains all the input parameters from a *.mat file. Save Workspace is used to save all the input
parameters so that the user does not have to re-type the input data to run the program. Save Image will
let the user save the plot image into a *.jpg, *.tif, or *.png image file. Reset Random Number menu will
reset the Mersenne Twister random number algorithm so that calculations can be performed using
different computers (or repeated) to get same result. The Exit menu will let the user exit the application

with a confirmation to make sure that the user is about to exit the application.

3.3. Monte Carlo Method

SODA uses Monte Carlo techniques in which the application uses repeated random sampling to
compute the CED distribution. SODA can handle up to 10° samples depending on the available
computer memory. For each input parameter, the user can select from four different probability
distributions: Normal, Uniform, Beta, and Exponential. The user can verify the resulting input parameter

distribution by clicking the show plot button for each parameter. Based on the distribution selection,
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different user input values are required. For a normal distribution, the user is required to input the mean
and standard deviation. For the Beta distribution, the user is required to input the alpha and beta
parameter. For a uniform distribution, the user is required to input the upper and lower limit. Finally, for
the exponential distribution, the user is required to input the mean. Once the user provides the input

parameter values, SODA creates a string of random numbers to sample the specified distributions.

3.4. Distribution Mathematics

The normal distribution, also known as Gaussian distribution, is a common distribution in which the

probability density function (pdf) has a bell shaped curve. The pdf equation of a normal distribution is:

1 z—p)?

= ,_ 2
flz | p, o) o "

where mu is the mean or expected value, and sigma is standard deviation. Examples of normal

distributions using different mean and standard deviation values are provided in Figure 10.
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Figure 10. Normal distributions.

The beta distribution, plotted in Figure 11, is defined over the interval of zero to one with two positive

shape parameters, alpha and beta. The pdf equation of a beta distribution is:

I&—l ( 1 — I)'ﬂ_l
B(e, 8) (4)

where B is beta function. Since beta distribution is defined in between zero and one, it can be used for

damage ratio and LPF.
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Figure 11. Beta distribution.

The uniform distribution is uniform, continuous distribution in which all possible values between the

minimum and maximum value are equally probable. The pdf equation of a uniform distribution is:

1

b—a

0

for x € [a, b]

otherwise

()

where b is the maximum value and a is minimum value. A uniform distribution plot is shown in

Figure 12.
Fix

b X

Figure 12. Uniform distribution.

The exponential distribution describes a process in which events occur continuously and independently

at a constant average rate lambda (see Figure 13). The exponential distribution equation is:
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Figure 13. Exponential distribution.

In addition to the distributions described above, a specialized BR distribution is available in the

application. The distribution is intended to be reasonable and yet conservative. It is applicable for

scenarios where the event can occur at any time throughout a 24-hour period. A 24-hour period was

used with an adult male BR consisting of eight hours per day resting, eight hours per day sitting, four

hours per day of light exercise, and four hours per day of heavy exercise. The distribution is sampled by

scaling the random number generator and selecting the BR reflected in Table 1, which uses data from

ICRP-89.

Table 1. Breathing rate data.

Status Breathing rate(m®'s)
Resting 1.25e-4
Sitting 1.5e-4
Light exercise 4.17e-4
Heavy exercise 8.33e-4

The resting BR and sitting BR are sufficiently similar to allow using the sitting BR for both. The sampling

strategy results in the 1.5e-4 value being selected 66% of the time, and the light exercise value,
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4.17e-4, and the heavy exercise vale, 8.33e-4, each being selected 17% of the time. The resulting BR

distribution is shown in Figure 14.

25 -
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Figure 14. Breathing rate distribution.

A simplified damage ratio experiment was performed to support a rudimentary estimate for the damage
ratio distribution that could be applied to certain scenarios. The experiment investigated the damage
ratio for dropped radioactive material containers. The damage ratio experiment involved both 1-m and
3-m drop tests onto a concrete surface. The containers involved in the experiment were one pint
capacity and one quart capacity. The containers used press fit lids similar to paint cans. Each container
was filled 3/4 full with rock salt to simulate radioactive material. Twelve containers of each capacity
were used in the experiment. The one pint capacity containers were initially dropped from the 1-m
height. A total of 100 drop tests with one pint capacity containers was performed from the 1-m height.
After each container was dropped, it was visually examined to qualitatively determine if the container
had breached. Containers that were not breached were subjected to additional drop testing. Containers
that breached were photographed, the amount of salt that escaped from the container was quantified,
the salt was returned to the container, the lid was reinstalled, and the container was reused for

subsequent drop testing.
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A similar approach was used for the 3-m drop test. The 3-m drop test involved both the one pint
capacity containers and the one quart capacity containers. A total of 300 container drop test were
performed. No container failure mode other than lid failure was observed. Approximately 20% of the

container drops resulted in damage sufficient to allow release of radioactive material.

The drop testing experiment provides a rudimentary understanding of the likelihood of container
breaching due to a drop event which can help understand the appropriate damage ratio distribution to
select for a dose consequence calculation associated with a particular accident scenario. Since the
containers used in the experiment have no quality assurance pedigree and are very thin walled, the
experiment is intended to provide some rudimentary insight into a reasonable, but conservative,
damage ratio distribution for accident scenarios involving multiple radioactive material containers.

Appendix D contains the drop test results data.

3.5. Bayesian Information Criterion

Bayesian Information Criterion is the method by which SODA finds the best possible probability
distribution for the resultant CED distribution. BIC value is computed using a likelihood function of the
estimated model. A likelihood function is the probability or probability density for the occurrence of a
sample configuration x1, x2, x3,..., XN given that the probability density f(x,alpha) with parameter alpha
is known. The smaller the BIC value indicates a better model fit. Figure 15 below provides an example
of a BIC fit.
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Probability Density Function with p =0.0038702 o=0.0030004

O I . E R N 1. L
2200 : : : i | ==—Random Generated
: : : : neneralized exdreme value
: : : : Hocatiorscale
UL | ) """"""""""""""" irerse gaussian
: : : : loglogistic
ETE 1 - S S —— S — — -
1 : : : : :
1600 t- k- R fromen e oo ~
1400 J .- -------------------------- [ ] BestFit ..o .- --------------------------- --------------- o
= Generalized Extreme Yalue
% ; k=1.3603 : :
IR 1 | R i Mean=0.002188  [meeseesesee fromensnessnsese frosseneenanees -
= H Sigma=0.00032251 : i
-] : oK : :
2 1000 o oo L e o e -
o : ] ] : :
11 1 e S . --------------- o
B B fronmmeannnnaa o
L il . oo .
200 fo ] o A S N — A— A— .
| — "
2 4 [ i 10 12
Caornrit e d Eff ective Dose [rem) win™

Figure 15. Example grapnhical representation of BIC fit to a randomly generated dose distribution.

4. COMPARISON WITH RSAC

Numerous improvements were identified during beta testing conducted by undergraduate students.
Verification calculations were also performed to ensure that SODA was performing properly. The
application was verified by comparing results obtained using RSAC 7.2.0 calculations for a simplified
scenario involving the release of 1 Ci of Pu-239. Fixed parameters used for the verification case are
provided in table x below. Results obtained from RSAC, SODA, and a hand calculation are provided in

Table y and show good agreement using fixed parameters in SODA.
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Table 2. Verification case input data.

Parameter Value
ARF 2.00e-3
RF 0.3

Wind Speed, mixing height, release
height

1 m/s,400 m, O m

Pasquill Class

F

Meteorology

Hillsmier-Gifford Sigmas

Downwind distance

5000 m

Calculated X/Q

5.925E-5

Breathing Rate

3.33E-04 m*/sec

Pu — DCF Clearance Class F
Table 3. Verification results comparison.
RSAC 7.2.0 SODA Hand calculation
Total CED 5.26E-3 5.256E-3 5.256E-3
(rem)

5. CONCLUSION

A Monte Carlo based code system has been developed to stochastically analyze radiological material

release scenarios providing potential dose distribution results. The computer code, named Stochastic

Objective Decision-Aide, provides a portable and simple to use tool to better inform decision making

associated with establishing nuclear facilty MAR limits and safety SSC selection. Traditional

radioactive material release modeling codes typically provide a bounding single point estimate of

receptor dose. While this approach attempts to bound the dose estimate, it falls short in providing

quantification of the expected value and the uncertainty associated with the dose estimate. This is

particularly problematic when one considers the lack of governing distribution identification for input

parameters. Thus, decisions regarding potential doses are frequently overstated, leading to excessively

conservative MAR limits and potentially over selection of safety SSCs.
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Rather than producing a point estimate of the dose, SODA produces a dose distribution result to allow
a deeper understanding of the dose potential. SODA allows users to select the distribution type and
parameter values for all of the input variables used to perform the dose calculation. SODA then
randomly samples each distribution input variable and calculates the overall resulting dose distribution.
In cases were an input variable distribution is unknown, a traditional single point value can be used.
SODA was developed using the MATLAB coding framework. The software application has a graphical
user input. SODA can be installed on both Windows and Mac computers and does not require MATLAB

to function.

It is important to note that SODA does not replace or compete with codes such as MACCS or RSAC;
rather it is viewed as an easy to use supplemental tool to help improve risk understanding and support

better informed decisions.

To further magnify SODA, it is proposed that the code be expanded to allow more detailed MAR
selection, incorporate user defined input variable distributions, perform a comprehensive parametric
study, and complete code verification and validation. Systematic investigation of each input parameter
contributing to the dose result can be pursued to quantify the parameter’s contribution to the overall
dose estimate uncertainty. Systematic study of each contributing parameter will lead to identification of
the parameters that have the largest impact on the resulting dose estimate uncertainty. Once identified,

investigation into reducing uncertainty in the key parameters can be accomplished.
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Appendix A:
SODA Help File Information

Provided below is a listing of the help file topics that are linked within SODA to assist users with
various issues. Following the summary table, the actual images that are included in the SODA help

file are provided.

SODA Help File Summary

1 R 10AAING e 22
2. FIlE SAVING ..o 22
3. IMAGE SAVING ...ttt e 23
4. Random number resetling ......c.ooeiiiiii 23
5. Application eXItiNg . ......co.iiii e 24
6. Entering Values for Parameters ...... ..o, 25-38
6.1. Entering Number of Samples ... 25
6.2. Entering Values for MAR Parameters ... 25
6.3. Entering Values for Damage Ratio Parameters ...............ccooiiiiiiiiiiiiiec . 27
6.4. Entering Values for ARF Parameters ............cooiiiiiiiiiii e 28
6.5. Entering Values for Respirable Fraction Parameters ..., 30
6.6. Entering Values for LPF Parameters........ ..o 31
6.7. Select Terrain for Chi/Ql..........ouiii e 33
6.8. Entering Values for Downwind Distance, Crosswind Distance, and Stack Height ....... 34
6.9. Selecting Distribution for Wind speed ..o 35
6.10. Entering Values for Dose Conversion Factor Parameters ...................cocooviinne. 35
6.11. Entering Values for Breathing Rate Parameters ..., 37

Appendix A
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A.1. File Loading

800 Stochastic Objective Decision Aide
Help

Load workspace g—o-——
Save ?vorkspace e Dase Factor
Save image [ Distouton input| | Select Distrmuton & Shaw Pt
Reset Random Number Generator —_—
Exit Breaming Rate(m*a/s)

Distoution input| | Select Dstrouton 5 | Snow Piol Distroution Input Show Piot

Damage Ratio

P Snaw Piat Fit Distroution
Distroution input| | Select Dsstroution 4 | Shaw Pt

Arbome Release Fractio:
Distrouton input| | Select Distroution & | Show Pigl il
Fraction 08k
Distrounon input | | Select Dstroution  + | Show Puot
0TE
Leak Patn Factor
— 06
Distrouton Input| | Select Dstrouton 5 | Show Piot
05+
casme)——————————————————————————
‘ istution Input | setect Temain A Select Stabiity A ‘ 04r
03F
Downwind Distance (m) Crosswind Distance (m) ‘Stack Heiaht m)
ot TEeeing Deranc e
J o2k
wind Soeed mvs) o
| select Distrbution & | Shaw Piot '
0 1 1 1 L L 1 L 1 1 ]
0.1 0.2 03 04 05 08 07 0.8 0.8 1

To load a file, go to “file”’, then “Load workspace”

A.2. File Saving
ﬁo _— B __ Stochastic Objective Decision Aide _ - —

Help

Load workspace
Save WOrKSpace s ——

Dose Ct
- Number of Sampie-
Save image  — —l .m.mE | setect Dstrbuson 3 snow Piat
Reset Random Number Generator

Exit Breatning Rate{m"3/s)

} Oistrouton nput| | Select Dstbuton & | mremper Distroution lnuu\:; ——

Damaqe Ratio

Show Piot Fir Distroution
Disruton Input| | Select Dstouton 5 | Show Pot

Arbome Release Fraction

Distrbution Input| | Select Dsrouton + | Show Piot -
5D Fi 08k

Dstrbuton nput| | Select Disouton % | premr
orf

Leak Path Factos

( 06
Distribution u\uml \ Selact Distribution & |
05k
Chia ¢ b
\ Distroution Input | seioct Toman A | Seloct Stanany A { 04r
03k
Dawnwind Distance (m)—  ~—— Grosswind Distance (m} - Stack Heiant (m}
[ Height
— 02
Wind Spead (m/s} ot
| Select Diswouton 3 | Shaw Piot .

To save a file, go to “file”, then “Save workplace”.
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A.3. Image Saving

806

Stochastic Objective Decision Aide

Help

Load workspace

Save workspace

ey e —————————— Dasa Canverskon Facior
aVe IMage e T Distibution Input| | Select Dismbuton 3 Show Piot
Reset Random Number Generator | e
Exit Breathing Rale(m"3/s)
W [Dswuton input| | Sect Dsrouton. & | Show PbE DsvDutan Input Show Pt
Damage Raf
Show Piot Fin Distmoution
Distmoution Input| | Select Distrbution 3 Shaw Piot
[ Aibome Resase Fraction Ir
Dstouton input| | Sewct Distouton § Show P a5l
Respirable Fraction 08}
Dsvmuton Input| | Select Dswouion  $ Show f
0T F
Leak Path Fac T
Dstroution Input| | Select Distribution 5 Show =
05
CHIO (e
‘ | Dstrmutn Input | sewect Teman %) Seiact Stabity i g
03}
Downwind Distance (ml—;  — Crosswing Distance m) Stack Halaht Iml——
Height
0.2
Wind Spead o
Select Distibution & Shaw Piot ’
0 1 L 1 1 1 1 1 L 1 1
0.1 0.2 03 04 05 06 07 0.8 09 1
E i 17 i 1
To save an image, go to “file”’, then “Save workplace”.
.
A.4. Resetting Random Number Generator
800 Stochastic Objective Decision Aide
G e
Load workspace
Save workspace ———
T imagep A | Dose Conversion Factor
Distroution Input Select Distrbution 3 Show Plot
Reset Random Number Generator #——— |Q '
Exit Breathing Rate(m"3/s)
‘ Single Input r | Select Dstbution 5| | Show F |mwﬂ" Input Show Piot
Damage Rano-
| Show Piot Fit Distributio
Dsrbution Input| | Select Dsimuon 5 Show P
—_—
Amoma Reloase r
Distmbution Input| | Select Dstuson 3 Show P sl
—_—)
08
Distibution Input Salect DSIDUBON 3 Show F
S o7k
Leak Patn Facto
06|
Distmbution Input Select Dsirbution 3 Show F
S
0sf
ChUQ (s/m3)
‘ Distbution Input Selact Temain al Salact Stabiity . 04
03f
Downwind Distance (m) [— Crosswind Distance (m) Stack Helaht (m}
’7 “ —‘ —
02}
wing Soeed imis} 0
’ | sewct Dsmwuton 3 | ‘ Shaw Piot
0 L 1 L L L 1 L L f |
0 0.1 02 0.3 0.4 [ 06 0.7 0.8 0.9 1

To reset the Mersenne Twister random number algorithms so that

the calculations can b

e performed in two machines or repeated to

get same result, click on “Reset Random Number Generator’’.
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A.5. Exiting the Program

806 Stochastic Objective Decision Aide
m Help
Load workspace
Save workspace I RS ——————————— Dasa Conversian Faciar
Save image ] | Dismouton Inpu(i | Select Dstruton 3 Show Piol
Reset Random Number Generator )
EXit  s—— 3 Breatning Rataim'a/s)
S— — ahow Pl | Dstrmuton input | Show Piat |

Damaqge Rato

| Shaw Piot F Distrunio!
mmnlnpm| | select Dswpuwon & Show Pt

Arbome Release Fraction r
Distrbution Input| | Select Distrbuton & Snow Pt -
Respirable Fraction sk

Distrbution Input ‘ Select Distibution 5 Shaw Piot
07

Leak Pam Faclor

06
Distribution Input | | Select Distroution & snow Piat

05
COVD (sim3)
‘ Distrbution |npur‘ | seiect Teman &) SelectSlabmy 2 ‘ 04r
03
Downwnd Distance im)—  — Grosswing Distance (m)—  —— Stack Hent im)——
Heignt

02F

Wind Speed fmis} .

‘ Selact Dstroution & | Snow Piot ‘

0 1 1 I I L L ! ! | |

To exit the application, go to “file”, then “Exit”.
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A.6. Entering Values for Parameters

A.6.1. Number of Samples

|ano Stochastic Objective Decision Aide
File Help
SIS S )

S@DA

—— Numoerof Sanun—l

==

Distrbution Input| | Selsct Distmution 5 |

Dose Conversion Factor

Distution Input| | Select Distibution 3
S e

Immumn Input
-

Damage Rato

|mmlsumn input| | Select Dismounen  § |

Breathing Rate(m*

Show Piot

Arpome Release Fracuon
Distoution Input| | Select Disvouton 3 sho o
08
|Ek.\n:umn Inpuli | sewc Dsouten 3 now F
) ozl
Leak Pam
. = 06+
|Dtsul:umn input| | Selet Dsoution § | o
0S5t
ChyQ (emn3).
Diswuton input | Select Temain ‘ Lo o
i 03+
—— Dowmwind Distance fmy—— Crosswind Distance imh— Stack Heiant (m}
Height
r ‘ = 02r
Wind Soeed o
Seict Distroution 3 | ‘
0 L L
0.1 0.2

Enter the Number of samples.

| Show Piat

A.6.2. Entering Values for MAR Parameters

800 Stochastic Objective Decision Aide
File Help
&) i
RO "
—— Numoer of Samole: - Dose Conversion Factor (Svents/Becquerel)
T Dsstrbution Input| | Select Disibuton 5
| P e,
| ______J
Matenial at Risk (Becguerel) Breathing Rate(m*3/s)-
Dstmuton nput| IETERETIETNE | | Deiatan npat snow P |
| Nomal ) Gatinaed
S —
—  Unilom nage Rata
| Exponental Show Plot it
il '"””‘| ~r— ol
Abome Release Fraction ir
Distrbution |npm| | select Dsrounon 3 | -l
Respirable Fraction 08
Distrbution |npm| | select Dstrounon % |
0.7
Leak Path Factor
| 06F
Distroution Input| | Select Distrbution 4 |
05
ChQ (s/m*3)
’ | Demuton input | seocttaman 3| 0 fir
L3F
Downwind Distance im — Crosswind Distance (mi —— Stack Heiant (m——
| Haight
| 02
Wind Speed (nvs) 01
Selct Dstroution  § | ’
0 1 L 1 1 1 1 1 1 1 I}
Lt 01 0.2 03 04 0.5 0.6 07 0.8 03 1

In Material at risk, for a distribution input, choose the
distribution type (Normal, Beta, Uniform, Exponential)
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806 - - - e _ _— —
File Help
A’
Numbar of Sampla s iz
' Dstiouton Input| | Select Disroution 3 | Show Piot
‘ Materal at sk Brealning Rate(m'a/s}
Distbuton Input | | Select Dsmoution 4 | Show Piot Distioution Input (" Show Plot
Damaqe Rauo i Show Plot ) Fit Dsirouban
Distbuton input| | Select Disimbution 3 | Show P!
Aipome Release Fraction r
Diswputon Input| | Select Diswouton 4 | Show Piot i
5 - Resprable Fraction 08+
Diswputon Input| | Select Diswution % | Snow Piot
0Tk
Leak Patn Factor .
Distroution Input| |  Select Distroution & Snow Pt ’
05F
Chva (s3)
‘ Distrioution Input | sewcttoman 3| Salect Stabsy ‘ Fg
03
Downwing Distance m) Crosswing Distance (m)— Stack Heiant (m)
T T P I [ hegm | i
Wind Speed (m/s) 1
| Selact Dstroution 5 Show Piat g
0 1 1 1 1 1 1 1 1 1 J
01 0.2 0.3 04 0.5 0.6 07 0.8 0.9 1
To switch from distribution to single input, click on
OPYictr] ; ’”
Distribution Input”.
806 - S — Stochastic Objective Decision Aide - ——— - —— —
File Help
S8
Number of Sampie — gose Reon
S@DA L[ uJ l imuton 3 Snow Piot
X— Matenal at Risk (m*a/s)
sai ESToUton & Shaw Plat Disirbution Input Snow Piol
= Damage Rauo Show Piot | Fit Distrbution
De Input| | Select Distriouton 5 Show Plot
Awpome Release Fraction tr
Distrbution mpm' | Select Distroution | Shaw Plot 0.8 k-
Fraction 08}
Dswoution Input| | Select Distroution & | Show Plat
01
Leak Pam Factol i
Distribution lnpull | Select Distrouton & | Show Plot ’
05}
ChiQ (sim"3)
‘ Distrioution Input | sewect Temamn il Select Stabany ‘ -
3k
Downwing Distance (m} Crosswing Distance (m} Stack Helant (m}
Wind Speed (ms) 0k
| seectDsmouson 3 | Show Piot ’
0 1 1 1 1 1 1 1 1 1 1
(K] 0.2 03 04 05 06 07 0.8 0.9 1

For a single input, enter the number in Becquerel’s.
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A.6.3 Entering Values for Damage Ratio Parameters

806

Stochastic Objective Decision Aide

File Help

;\ :\ {’“/]

S%DA

— Number ot samns]

Dose Conversian Factor

Distribution Input Selct DswDulOn 5 Show Fiot

Material at sk Breathing
Disirbution Inpy ! Selact Distoution & sha it Distrbution Input ["snow ot |
~
s kY parae Snow Piot Fit DisIDUTan
Dsmuron input p—
‘Nomal
— 1 Beta
unifom Releasa r
Exponential
Distrioution Input | ~proemsTosmowNy: Snaw Piat |
) 09
Respirabie gk
Disoution Inpm. Select Disirbution  + Shar it
Ly
Leak Path 0
Dsvouton pui | |_semctarsuen ¢ swoween I
0sF
Chia s
‘ Distrbution Input | setect Teman ) Select Stabily  + ‘ 04r
Downwing Destance (m)- ‘Crosswing Distance (m)— Stack Haignt (m)- )
i | e | e
nzE
Spaed (n RN
‘ | select Distoution £ ‘ Show Plot :
0Il Ull HIZ ﬂ.IS Il“? IIES II‘S IIIT IIIS U‘Q :
In Damage Ratio, for a distribution input, choose the distribution type
(Normal, Beta, Uniform, Exponential)
800 Stochastic Objective Decision Aide
File Help
i\. .‘\ w
Nurrber of Sampl—; Doss Convarsion Factor
S DA | Distroutan input| | Setect Dswmuton 3 | Show Pt
Malenal at Fisk Breathing Rate(m"3/s)
umumnmpuz| | select Dstrouon 3 Show Pt | Distroutan Input [ snow Piot |
:
N e—

N

Damage Rano
Distution input| | Select Distrouton &

Show Piot

Arbome Ralease Fraction

Distribution Input| | Select Dsmouton 3

usmumnlnpuz| | select Dstouton 4

Loak Path Factor-

mumnlnpur‘ | select Distrouton %

| selctoman 3|

ChiQ [s/m"3)
—
| Distrmuten Inut |

Downwind Distance (m} Crosswind Distance (m) ‘Stack Haight (m}
| Hegnt
0.2

T Wind Speed (mis)
‘ Selact Dstouton & | ‘

Show Plat Fit Dstripution

To switch from distribution to single input, click on “Distribution Input”
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800 Stochastic Objective Decision Aide
File Help
8 & O
NumDer of Samgie e Foont
r [ ‘ input| | Seiect Distmution 4 | rromm
Risk Braathing 1! L}
Dstbuton input| | Select Distrbution 3 | / snow Piot | Dstrouton input Show Pt |
Damage Ratio /
i 3 show it |
Arpome Releasa F Ir
Input| | Select DsmOUNON 3 Show Pior o
spirane Fracton 08l
|mumn input| | Selectowwouon 2 | Show Pior
07
Leak Pam Factos s
Dsirbuton Input| | Select Distioution % | Show PIGt ;
05
oG (smea)
‘ Distribution Ingut | sewct Taman . selact Stanary A ‘ D4l
03t
Downwing Distance (m)— Crosswing Distance (m) Stack Heiant imi———
[ | [ Heignt
02
Wing Soeed Vst 1
| seict Dswmuon & | i
0 1 Il 1 Il 1 1 1 1 1 ]
01 0.2 03 04 0s 06 07 08 08 1

For a single input, enter the number in Becquerel's

A.6.4. Entering Values for ARF Parameters

8eno Stochastic Objective Decision Aide

File Help

QO

Numbar of Sample— e Dose Conversion Factor
s DA [ DestDUTIoN Input Select Distrbution & Show Plat
Matenal at Risk . Breatning Rate(m"3/s)
Distrbuton Input| | Select Distbuton  § Snaw Piat Destroution Input Show Pt |
Damage Rano

| Shaw Piot F Destroution
Distbuton Input| | Select Disouton 4 ——

Arbome Release Fraction r

Distroution Input Wj Shaw Plot
Normal | < 0sF

Bela I
Unitarm favle Fra 08}
Exponential |

Input | show Piot

0Tk
Leak Path Facto

A 06}

input| | Select Disrouton 3 shaw Piot
05|

ChiQ (sim"3)
\ | Disouton input | sewct Temain ] Select Stablty & ‘ e
03
Downwind Distance (m) Grosswind Distance (m) Stack Heiant (m)
Heignt
n2f
Wind Spaad (m/s) g
‘ Select Dswounon % | show Piot ‘
0 L ! L L ) | L L | )
] 0.1 0.2 0.3 04 05 06 0.7 0.8 [E] 1

In Airborne Release Fraction, for a distribution input, choose the
distribution type (Normal, Beta, Uniform, Exponential)
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1806 - - _ Stochastic Objective Decision Aide —
File Help
WA

‘Material at Fisk (Bacquarel
| Seleci Distution  +

SSDA
==

[ Number of Samgie— |
I ‘ Distrbution Input

Dose Conversan Factor

Seiect Dstouton & |

Show Piot ‘

|Dmmnnn Input

snow Plal ‘ |

Damage

R Distrution Input

Breathing Hataim*d/s)

Snow Piat

Show Piot ‘

| selmct Dsouton 3
g Amome Raieass FRCHON ey r
‘ Distrbution Input | | Selact Distroution 3 Snaw Pt ‘ osh
Respranie sk
Disroution Input| | Seleci Disinoution. Shaw Pt
— 0T
Leak Path Facto i
‘ Distroution nput| | Select Distoution 3 Snow Piotl ‘
05
CnvQ [m*3)
|lwmum mnmJ | sowctroman 3] Sewcrsubmy 4 | By
0.3+
Downwind Distance (m)- ‘Crosswind Distance im)- [ Stack Heght im}———
’7 —| ’7 —| [t
i . 02t
Wand Speed (mie) 01
‘ | seloct Dsmwunon 4 | ‘ Show Piot 2
0 L L L . . . L . . |
(& 0z 03 04 [ 3 (5 8 0.8 i
2 i e s A . g i 5 7
To switch from distribution to single input, click on “Distribution Input”.
ano chastic Decision Ai
File Help
AR
i A, ————— Dose Gonversion Faciar
D [ Dismoution input| | Select Disirbution 3 Shaw Pt
Matarial at Risk Breathing |
‘ | Dstruton input| | Seiect Dsusan 3 | Show P Distibuson Ingul e ‘
Damage
e — Snaw Piat
[ | Distmunion npur| | Seiect Dswoumn 3 | / Snaw Piat ‘
Avooma Release Fra 1/ ir
Resorabie Fracton 08l
| Dstroution input| | Setect Dstumon | Show Pt
: = 0Tt
Leak Pain o8
‘ iummnonmpm | Seiect Distbuton 3 | Show POt ‘ .
1 oSt
T ChQ (sm'3)
‘ Distroution Input | Select Teman s Select Swapimy 3 | 04
0.3
Downwind Distance im)- — Crosswing Distance (m) ‘Stack Height im)———
r 1 —‘ ‘ —| Hegnt | |
J | : nzf
Wing Speed Ims}- 01
‘ | sewctDsmunon 3 | ‘ Snow Fiot |
o L \ L ; I ; 1 . |
] (5 0.3 04 5 [ 0.7 5 [

For a single input, enter the number in Becquerel’s
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A.6.5. Entering Values for Respirable Fraction Parameters

800 Stochastic Objective Decision Aide
File Help

R &L

Dasa Convarsion Factor

Number of Sample
oatmuunnlnpm| | selct Dismouton shaw Plot

Matenal at Risk (Becquerei) Breathing Rate(m"3/s)
Distroubon Input Select Distrbution 5 Show Plot ‘USWW'\ I"PUY| | shaw Piot
_ | )
Damage R:

| showPiot Fit Dstribution
Distibution Input Select Distroution 3 | Shaw Piot

Aimome Relaase Fraction

Distribution Input Select Distributon & | Show Piot os

ractior 0sl
Dsmmuton mput < Show Pt
0.7
Bm
i Path F:
Exponential 06
input - Snow Pio
0.5 |
ChiQ (s/m"3)-
‘ Distribution Input Selact Temain ™ Select Stapaty . ‘ 04
03
Downwind Distance (mj (Crosswind Distance (m) Stack Height (m)
Haight
0.2f
Wind Spaed | o
’ Select Dsrounon 5 | ‘ Shaw Plot g

In Respirable Fraction, for a distribution input, choose the
distribution type (Normal, Beta, Uniform, Exponential)

800 Stochastic Objective Decision Aide
File Help
%8
Minber ot Saroe ——————— Dose Convarson Factor
Disitoution Input| | Select Dstouton  § rrrep—s
Materal a1 Risk (Bacauorel Breaining Rate(m'3/s)
‘ Distrbution Input| | Selact Disiroution ‘ Distnoution Input [ snow Piot ‘
Damage
snawpit | R
| Dsmuen Inpul Salact Distroution. 4 )
‘ Arboma Raieasa Fracton i
‘\ ution Input Selaci Distroution 3 Snow Pl ‘ T3l
Resoratle 08
‘Dnstmumn Inpul‘ | sewscosmunon 3
07
Leak Patn Fa
06
mumumn Inpul Select Dstroution 5
0.5+
chva )
| Disution Input | Select Temain s Soloct Sta0i : ‘ ekl
03
Downwind Distanca (m}- Crosswind Distance im)—  —— Stack Heiaht im)
Hoight
02t
wind Speed | o
| | seloct Dsmuton 2 | ‘ .
o L L L | | | . | | |
(] (] 0.2 0.3 04 05 06 0.7 g 0.9 1

To switch from distribution to single input, click on “Distribution Input”’
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ano Stochastic Objective Decision Aide
File Help

o e

i
S2DA Tl

Dose Gonversion Facior ‘

Materal at Risk Bratnng Ratam’
‘ Distrioution mpuli Selct Dstbuton & Snow Piot ‘ | Distrution input | “show Plot | ‘
bamage Rato
Y snow Pt | Fit Destrounon
Disroution mpm} Seiect Dsmbuton  § now Piol
7
Arvome Relzase r
Distroution mpm{ Seiect Dsinbuton & / Show Fial ‘ 0
- Resaratie Fraction - ‘/ 08
‘Sngie Input Solect Dstmuton & Snow Pl
07k
Leak Pain ;
06k
‘ Disimuton mpmJ‘ Seiect Dstrouton & | Sho Pt ‘
(13
CniQ (sim*3)
"wmum input| | swecitaman 3| SemcisuoMy ‘ 4t
)
- 0.3
Downwind Distance im)—  — Grasswind Distance (m) Stack Heiht (m}
Hegnt |
! o2k
‘wind Spaad } 01
‘ | seect Dsmounon. & | ‘ naw P |
o L L L L 1 L L | | |
(] 0.2 03 () 5 06 0.7 [ ] 1

For a single input, enter the number in Becquerel’s

A.6.6. Entering Values for LPF Parameters

806 Stochastic Objective Decision Aide
File Help

LAY
Dase Conversin Factor

Number of Samgle e
| Diswbuton Input | | Select Disiution 3 Shaw Pt

Materal a1 Risk [ v Rateim

Distriution Input Seiect Dsiouton 3 | Sshow Pt Distributian Input (“Snaw Piot |
Damaqe Rato
Disirounion Input Select Distribution 3 | Shaw Plat

Artome Release Fraction

Distroution Input Soict Dsirouton  + | Show P 09

Resoirable Fract 08k

Distrution Input Select Dstrouton & | ha Plo
(4

Leak Path F:

06|
Distrution Input B — Shaw Piot
b———————— tm 05k
Unitorm o (smra)
. . X ~ 04|
Distrbution Input | TSR Tonan : Seloct Stabsy &
03k

Downwind Distance im)- Crosswind Distance (mi— Stack Heiant (m}
r —| r Haignt 8

wnd Spaed (mish
‘ | Selact Distoution 3 Show Plot

In Leak Path Factor, for a distribution input, choose the distribution type
(Normal, Beta, Uniform, Exponential)
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800 - - -
File Help
oW
— Numbar of Samoia Dose Conversan Facior
S@DA [ ’ owmuton gt |_sonctDevmten ¢
Matonal a1 Risk Broathing Rate(m*y/s}
Distrbution Input | | Selact Disroution 3 show Pint ’ Distribution Input ‘Show Piot
F——
—_— g Snow Piot. Fit Desirbution
Dswouton input| | Select Disirbution 3 Show Piot L J
— Aome Ralassa Fracto r
Disibution Input | | Select Diswouton 3 | Snow PO sl
Resprable 0sl
Distroution Input| | Select Distroution 5 Show Piat
0t
%‘ Laak Pain Facio W
Diswuton Input | | Select Disouon 3 Snow Pt :
st
GOV (s/mes)
‘ Disisbution 1Aput | secitoman 4| Semcrswmomy  + ‘ 04r
03t
— Downwng Dstance m) Crosswna Ditance (m)—)  —— Stack Heant im)——
s e | B
! b 02
Wind Spoed (mis) otk
‘ | seact Dsmunon : | ‘ | show Pt ’
8 | | | | | | | L | |
[ 12 03 04 [ [} 0.7 [X] 0. 1
4 G T . i g 5 S . i
To switch from distribution to single input, click on “Distribution Input
800 - Stochastic Objective Decision Aide B _ i
File Help
8 8
Humoer o1 Samgie Faat
[ Dstrouton input| | Select Disibuton 3 | | Shaw Pt
——— Broaining Rare|m*y/s)
| sruton input| | serect Dstuon 3| [ Snow Piot Distrbuton Input ‘Shaw Piat
Damage R
— Shaw Piat P Dstrouton
| Distrbuton input| | Select Dswnuton 4 | Snow Plat —
Amaome Releass Fral r
Dstuton input| | Select Diswuton 3 | [ Snaw Pl ool
FRespirable Fraction 08k
| ostroutn input| | sewecr osmuton ¢ | / [ snow Pt
Vi 07t
LlﬂFmFlmrﬁii o5
Select Dsrouan 3 T Snow Pt il
05t
g sms)
‘ | Distrwution Input | | seectteman 4| Sewcisubmy 3 ‘ aer
0.3
Downwind Distance (m) — Crosswind Destance (m) Stack Hawaht (m)-
| B 0 I Y
Wind Speed (mis) vl
‘ | Select Dstrouton 4 | ‘ Show Piot .
. (] 1 1 1 1 i 1 1 L 1 J
[ 02 03 04 05 [ 0.7 (5] [X] 1

For a single input, enter the number in Becquerel’s
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A.6.7. Select Terrain for Chi/Q

[-NaNs) Stochastic Objective Decision Aide

File Help

O
b

Dase Gonversion Facior

S2DA T [ e

Shaw Piat ‘

Fisk Breathing Ratem*:
sngia input Select Dstrbutan 3 Show Pl ‘ | Dstruton inpur | Shaw Pt ‘
Damage
‘ | shawper | Fit Dstnbuton
| stouton mpm! Select Dsiibutan 3 anaw P e —
Amoma Release r
| Dsimution input| | sesect Dswowan 3 ‘ o
Resprabke Frachon 0.8
| pustmouvon nput | Seioct Distmouton 3 | snaw F ‘
iy 0Tt
Leak Path %
| Disrunon nput| | Select Dsmbuton £ ‘ 1
= /
o sy
‘ = 2 ‘ 04l
wmution inpu | mﬁ_]
Rural/Opan Couniry
—————  UmanAwa 0.4
Downwind Dmmou m)- — Stack Height fm)———
Height
|
Wind Speed ) 01
‘ | Select Dstmunon % | ‘ .
a \ \ \ . , . . . . |
1 ] (X [FIE] 14 05 08 07 08 08 1
For Chi/Q distribution input, choose the terrain (Open country
or Urban area)
800 Stochastic Objective Decision Aide
File Help
KRG
—— Numbar of Sample [ Dose Conversion Facior
SQDA I |Dstrution nput| | elect Dszmumn 3 Snow Pl
| S|

Matenal at Rsk

Braainng Raia(m’3/s)

‘ Singla Input Select Disttbuton & Snow Pist

| istrmution Input |

Show Piol

Damage Rato

‘ snow Piot |
Distroution input Seiect Dstributon 5 Show Piot

Arome Release Fraction-
Distoution Input| | Seieet Dstrputon & | Snow Piot

(U0 2

———————————————— Resorabie Fracoon 08k
‘ Diswouton input| | Select Distrbuton 4 | Snow Piot

\—J 0T

Leak Pai F;
‘ |prouton ipus| - |_sooct petmunon |

—

Cva (sim?;

; Fi
‘Emmmnmnm! | Auavopenca.. | ‘ Sar
[pBwial0085.00 o +
1 8 03k
Downwind Distance fml—  — Crosswind Dstance MIT

wind Speed
‘ | ‘Seict DswmoUNon 5 | show Piot

For Chi/Q distribution input, if you choose Open country,
then choose the stability (A, B, C, D, E, F)

Appendix A



INL/EXT-15-36669
Rev. 0 September 2015 Page 34 of 129

800 Stochastic Objective Decision Aide
File Help
VR
NumDer of Samgle Dosa Conversion Factor
Distribution Input| | Select Disoution 5 Show Fio
Matenal at Risk (Bacauerel) Breathing Rateim"3/s)
| singie input ‘ ‘ Distrbutian Input [ snow Pt ‘
o | showPiot
Disiroution Input Semct Derputon  $ |
Arbome Release Fracton r
Distrbution Input Sewct Dstroution 5 | ‘ 20
Respirabie 08l
Distroution Input Select Dsirbution  + |
0.7
Leak Paih F
06
Distrbution Input Selact Dstouton 5 | shod P
051
Chia (s/m"3) *
A 04|
Dsrwuton Input [(voanama ¢ EEEEECTTE)
AB
5 03
Dewnwind Distance im) — Crosswind Distance (mj— D
EF
[ 8 (I
wind Spaed (més} o
‘ Select DiSTOUBON & Show Piot
0 L . L L L L L . L |
0.1 0.2 03 04 05 06 0.7 0.5 03 1

For Chi/Q distribution input, if you choose Urban Area, then choose
the stability (A-B, C, D, E-F)

A.6.8. Entering Values for Downwind Distance, Crosswind Distance, and Stack Height

800 Stochastic Objective Decision Aide
File Help
VG
rher ol Banis —————— Dose Gonversion Factor
s@DA Distroution Input Select Dstroution 4 ‘
Materal at Risk (Becauerel r Breatning Rateim’3/s)
‘ singie input 0 ioution & oW Plot ‘ Distroution Input [ snow Piat ‘
Damaqe
Show Piot P m—
Distnbution Input Select DisTDULON & Snaw Piot
Aibome Reloase Fracton 'r
‘ DistAbubion Input Select Distroution 5 Show Pot ‘ -
50! 08k
Distmouton Input Select Disiroution & Show Plot
07k
Leak Pain Facior
05
| Distribution Input Select Distibution 3 W Piot |
s
cniQ | 1}
a Sakct Stann N 04
Disirbution Input | sewect Temain | Solct Stan: 2
03t
Downwind ml\t[ﬂl &mn Distance (m) SM‘EN im)-
Height
r —‘ r —‘ G|
ana speed | g
‘ | select souton 3 ‘ |
0 L L L L L |
(K] 0.2 03 [X] 0.5 06 0.7 0.6 [X] 1

After that, enter the numbers of Downwind Distance, Crosswind Distance,
and Stack Height. (All in meter)
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A.6.9. Select Distribution for Wind Speed

8006

Stochastic Objective Decision Aide

File Help

S%DA
\ Gl

Matenal at Risk (Becquerel)

‘— Numosr of samm—|

Dose Gonversion Facior (Swans
Dstribution ingut| | Select Ostmounon 3 |

Breaining Rateim*3/s)

Show Piot | ‘

In Dose Conversion Factor, for a distribution input, choose the distribution type
(Normal, Beta, Uniform, Exponential)

Appendix A

Distrouton Input |
I Damaqge Rano-
| ShowPiat ition
‘ | Distrbution Input | select Dismounon & =
———————— Aimome Release r
‘ | Distmuton Input | seiect Disoution 5 I L
50 a8l
| Distrbution Input| | Select Dismbution & o
| T 07l
Leak Pam
06|
| owtmouton \nnur| | Seloct Diswouton & =
05k
CnvQ (s/m*3)
‘ Distroution Input Selct Tenan H| ‘ 04
: 03
- Downwnd Dstance (mi ‘Grosswind Distance (mi - Stack Heign! (m)-
Heignt
0z
Mﬂ Spead (mvs):
01l
7 Salect Dtsmuvrn _] w P
Nomal
unitom I L I L I L L | | |
0 0.1 [ 0.3 04 [ 06 [ (5] [ 1
For Wind speed, select the distribution
. .
A.6.10. Entering Values for Dose Conversion Factor Parameters
[-NaXs] Stochastic Objective Decision Aide
File Help
VR
D ———— Dose Ganvarsan Factor
DisOuoN INput — ow Pio
Eﬂlﬂ
Matenal at Risk [Bocquere) 1 Unsom ha Rateim#a/s)
e ‘ oenon | Ewarer — ‘
Damace
Show Piat t Distrouton
Distmuton input| | Selact Dstouson § ‘
Aimome Ralease Fraction r
Diswution Input| | Selact Dstrmunon  $ ‘ oo
Resoirabie 06
Disirbution Input| | Seact Dswmunon 4
07
Laak Path Faclor
0.6
Distroution Input Select Disirbution 3 ‘
05|
Chia (sim3)
‘ Distioution Input | select Temain 3] Gel|
0.3
Downwing Destance (m)- Crosswing Distance (m)—; Stacx Haqnt (m)-
Haight
02
‘ 01
| Seloct Diswwuton 3 ot
0 L L L . | I | | | )
(] 0.1 02 0.3 04 [5 0.6 0.7 (] 0.9 1



INL/EXT-15-36669
Rev. 0 September 2015

Page 36 of 129

8006
File Help
%O \
) B Dose Gonversan Factor
. Distution Input Select Distioution  + | Show Piot
’ Malenal at Fisk Breatning Aate(m*3/s}
Single Input woct Dstounon Show P ‘ [ Distroution Input Show Piot ‘
Damage P
| Snow P it estrounan
Distnution Input| | Seleci Disinoution 3 Show Piot
Aimome Reloasa Fracuon r
Dwwroution Input | | Select Disrbution 3 snow Pl ey 8
Respirable 08k
Distrbution Input| | ‘Select Distroution 3 show Piat
B 0t
Laak Pam
T - 06+
Dwoutan Input| | Select Disiouion ¢ Shaw Pt
051
ChVQ (s/m"3)
‘ Dstrbuton input | solctToman | SowciSabiy 4 ‘ i
03t
Downwing Destance (m)- Crosswing Distancs m)- [ Stack Haignt im)-
Heignt
| i (38
wind Soeed o
‘ | seiect Dsroution 3 | Snow Piot '
0 L L L | | | I | I |
] [H] 0.2 0.3 04 0.5 06 0.7 0.8 0.9 1

1 8.0.6

File Help

AR

For a single input, select the isotope
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Number of Samgle Dase Conversion Factor
S@DA N ] snge nput | EEEECTENTT TR | Snaw P
/| U-238 b
I — U239 L
Matenal at Fisk - Pu233 na Rate(n
‘ Sngia Input Somc uion 3 Show Pt Dsirbutan Input]| P35 ‘ ey
o Show Piot Ft Dstnbuton
Distroution Input Select Disirouton  § | Show Piot
Amome Reaasa L
Distroution Input Select Dsinouion % | Shaw F e
——————————————————— Hesoitable Fraction— 0
Distrution Input Sewct Dstrbuton 5 | Show Pigt
0Tt
Laak Pamn Fal
) LS
Distrabution Input Seiact Dsiroution 3 | Show P
o5t
COVQ (simPa)
‘iuwmmn mnmJ | seeciteman | jabmy 3 ‘ o
| Witk
LEIS
Downwing Distance (m)- ‘Crosswind Distance Stack Hewnt {1
] ] i
’7 —| ’7 MT |7 i 02
wind Soeed (n it
‘ | seimct Dstrouton 3 show Piot )
o | | | | | | | | | |
[ 0.2 0.3 [X] 0.5 6 0.7 ) [ 1
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800 Stochastic Objective Decision Aide "
File Help /
B& ¢ /
¥ -
N Dose Convarsin Factor (Sapg
s DA 7 Single Input U238 | 5.0°10%T Snow Piot
Matenal at Fisk Breathing Rateim’
‘ ‘singie Input Sateci Disirbuiion st o Piot ‘Du\muwn Input Show Piot |
e | Shaw Pt P —
‘nmmumn Input Seisct Dstroution & Shaw Piot \—J B
Aibome Release Ir
‘Dﬂmu\nnlnnm. Selct Dsiuton & ow Piot o
Respirabla Fraction 0.6
’ ‘Dulmumn Input Select Dsiroution 5 1w F
07
Leak Path F; 08
‘Dmmumnlnpm _ Select Dstwuton 4 | Shaw Piat :
0st
cnia |
‘ Dismoution mlmtJ | select Temain Select Stabilty a ‘ O o
03
Downwind Destance (m) ‘Crosswing Distance (m) — Stack Heiant (m)-
(=L =T ]
0.2
Wind Speed | 01
‘ | setect Dstouton & ‘ Show Plot .
0 L L L L L L 1 1 L )
0.1 0.z 03 04 05 06 0.7 08 0.9 1
For example, select U-238 and its Dose Conversion Factor will show
A.6.11. Entering Values for Breathing Rate Parameters
8006 Stochastic Objective Decision Aide
File Help
) ,,
N o B — Dose Canversion Factor {Svans/Bacquerel)-
I }mwun |npu|‘§ | Select Dswouton  + oW P!
| S o /
Matenal at Risk Breathing Rate( 4 —K’
Distribution input| | Select Distouten 3 Shaw Piot Sngie input Shaw Piot
Damage Ral ——
Show Plat Fi Dsiution
mmumnlnpu!| | Select Distioution 5 w Pl
Arbome Release Fraction 1
Distribution Input | Select Distriouton Shaw F 19l
Fraction 08l
Distrbution Input| | Select Dismounon & Show Piot
07
Leak Pamn Factor i
Distmoution input| | Select Distmuton 3 Show Piat '
05
Chia (s/m*3)
- 04+
| Distrbution Inpul | seect Teman 1 Stansty
|
E1s
Downwind Destance (m} — Grasswind Distance (m) Stack Haight {m)———
[T [T =
0.2+
Wind Speed (ms) o
‘ Selct Dsiution ,\ W F
0 L |

For Breathing rate, enter the number in (m3/s)
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800 Stochastic Objective Decision Aide
File Help

QST

Number of Sampie P Dose Conversion Factor
100000 Single Input | Puzas it 1210 Show Piot

Matenal at Risk Breathing

Singie Input Seleci Distibution 376410 Show Plat Distroution Input [ Show Pt |
Damaage
singla Input

o [ snowpiot | Fit Distribution
1 Distribunon B 1 Show Piot

Mean Walle of CED = 36652-03 rem with std devitaion= 2 997e-03 rem

I Fan dom Generated

Aibome Release

| - il 1600 H
Single Input 1 Distrioution 0.002 Snow Piot E
1400
single Input Select Distrbution 03 Shaw Plot E
1200
Leak Path E
( ) — 2 1000
Single Input Select Distrbution % 1 Show Plot E
o
=
Z
E 800
- - Chug | ¥ 'E
Single Input 5.928-05 = ct Stabiity E o
600
’7 Downwind Distance rmpj ch&swnd Distance m—‘ Stack Halant (m) E
400
‘Wind Speed (m/s) 200 E
Select Distribution 3 Shaw Plot E
5 4 3 ] 10 12
Corntnited Eff ective Dose (rem) w107

th assumptions of 24 hours
Breathing rate
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APPENDIX B:
Installation Instructions

SODA installation instruction for both Mac and Windows PCs are provided below.

Mac Installation

1. Download the program, and the download file will be in the downloads folder. Click to open the
installation program.

2. The install application will take a few minutes to load. Please wait then put in your name and
password.

N\ java wants to make changes. Type your
password to allow this.

Name: I|

Password:

| Cancel | OK

3. When you see the NSRD installer window, click “next” to continue Installation.

800 SODA Installer

| Connection Settings |

SODA 1.0
Stochastic Objective Decision Aide|

Kushal Bhattarai, Chad Pope,P.E,Phd
bhatkush@isu.edu
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4. Please wait for the Contacting Math Works to prepare the installation; then you will see the

“Installation Options” window.

‘800 Installation Options l

Enter the full path to the installation folder

|jAppIi(ations,fI5U,FSDDA | | Browse.. |

| Restore Default Folder |

Cancel

5. Click on the browse button to set a location for the program to be installed.

Installation Options
Enter the full path to the installation folder

{Applicaliuns,‘isru,‘rsro[).‘ |7Browse...

| Restore Default Folder |

8,.0.0, Folder Selection

The destination folder /Applications/ISU/SODA/ does not exist. Would
you like to create it?

Cancel

6. Click “next” to continue installation.
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7. “Required software” window will show up; click on the browse button to set a location for the

program to be Installed.

8 006 Required Software

MATLAB Compiler Runtime is required.

Install MATLAB Compiler Runtime in: MAT[ABF

|__I’Applications,l'MATLAB,’MATLAB?CampiIeLRuntime | | Browse...

2014

Download Size: 0 MB | Restore Default Folder

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
www.mathworks.com/trademarks for a list of additional trademarks. Other product or
brand names may be trademarks or registered trademarks of their respective holders.

WARNING: This program is protected by copyright law and international treaties. Copyright

1984-2014, The MathWorks, Inc. Protected by U.S. and other patents. See
MathWorks.com/patents

8. Click next to continue installation.
9. When you see the “License agreement” window, click the Yes button to accept the License

Agreement. Note: If you check No the program will cancel.

8 00 License Agreement

The MathWorks, Inc.
MATLAB COMPILER RUNTIME (MCR) LIBRARIES LICENSE

IMPORTANT NOTICE
BY CLICKING THE "YES" BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING
TO DO SO, SELECT THE "NO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE CRANT. Subject to the restrictions below, The MathWorks, Inc. ("MathWorks") hereby grants to you,
whether you are an individual or an entity, a license to install and use the MATLAB Compiler Runtime Libraries
("MCR"), solely and expressly for the purpose of running software created with the MATLAB Compiler (the

"Application Software"}, and for no other purpose. This license is personal, nonexclusive, and nontransferable.

2. LICENSE RESTRICTIONS. You shall not modify or adapt the MCR for any reason. You shall not disassemble,
decompile, or reverse engineer the MCR. You shall not alter or remove any proprietary or other legal notices on
or in copies of the MCR. Unless used to run Application Software, you shall not rent, lease, or loan the MCR,
time share the MCR, provide service bureau use, or use the MCR for supporting any other party's use of the
MCR. You shall not sublicense, sell, or otherwise transfer the MCR to any third party. You shall not republish
any documentation which may be provided in connection with the MCR. All rights not granted, including

Do you accept the terms of the license agreement? (s) Yes No

) Mathiorks

10. Click Next to continue installation.
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11. Confirmation window will show up; click “install” to start downloading the program.

80060 Confirmation

SODA will be installed in:
fApplications/ISU/SODA

SODA requires MATLAB Compiler Runtime R2014a.

MATLAB Compiler Runtime R2014a will be installed in:
fApplications /MATLAB/MATLAB_Compiler_Runtime/v83

instai >

12. The download will keep track of the percentage downloaded 0%-100%. If you need to pause the
program for any reason, press the pause button. Once the program reaches 100%, the

“Installation complete” window will show.

8 00 9% Complete

Remaoving files for MATLAB Compiler Runtime 8.3

—] 9%

[ Pause

Cancel

13. Click finish; the program can be found in the location that you chose.
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Windows Installation
1. Download the program; the download file will be at the bottom of your Internet browser. Click to

open the installation program.

hMyAppinstaller_web.exe
5 weeks ago AR

2. The install application will take a few minutes to load. Please just let it run until you see the
SODA Installer window.

MyApplnstaller v

Preparing for instalation. This may take a few minutes...

| ] Cancel
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3. Click next button to continue Installation.

Connection Settings

MSRD 1.0
Chad Pope, Kushal Bhattarai
bhatkush@isu.edu

4. Please wait for Contacting Math Works to prepare the installation; then you will see the

installation Options window.

M Contacting MathWorks “

Preparing for installation

FEC———— W e

Choose installation folder:

C:\Program Files\ISUNNSRD
Restore Default Folder

[] Add a shortcut to the desktop
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6. Click on the next button to continue installation; then you will see the folder selection.

The destination folder C:\Program Files\ISUNNSRDY does not exist, Would you like to

O createit?

7. Click the Yes or No to either accept or change folders for Installation.

8. Choose an installation folder for the MATLAB compiler runtime.

MATLAB Compiler Runtime is required. I
i
0
Choose installation folder: MATI AB
[C:\Program Files\MATLAB\MATLAB Compiler Runtime]| Browse...

R2014b

Restore Default Folder

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathwaorks.com/trademarks for a list of additional trademarks. Other product or brand names may
be trademarks or registered trademarks of their respective holders,

WARNING: This program s protected by copyright law and international treaties. Copyright
1984-2014, The MathWorks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents

9. Check the Yes or No button to accept the License Agreement. Note: if you check No, the

program will cancel.

The MathWarks, Inc. =l

MATLAB COMPILER RUNTIME (MCR] LIBRARIES LICENSE

m

IMPORTANT MOTICE
BY CLICKING THE "YES" BUTTOM BELOW, YOU ACCEPT THE TERMS OF THIS LICEMSE. IF YOU ARE NOT WILLING TO DO
50, SELECT THE "NQ" BUTTON AND THE INSTALLATION WILL BE ABORTED,

1. LICENSE GRANT. Subject to the restrictions below, The MathWaorks, Inc. ("MathWarks") hereby grants to you, whether
you are an individual er an entity, a license to install and use the MATLAB Compiler Runtime Libraries ("MCR"), solely and
expressly for the purpose of running software created with the MATLAB Cornpiler (the "Application Software”), and for no
other purpose. This license is persenal, nonexclusive, and nontransferable,

2, LICENSE RESTRICTIONS. You shall not modify or adapt the MCR for any reason. You shall not disassemble, decompile,

or reverse engineer the MCR. You shall not alter or remove any proprietary or other legal netices on or in copies of the

MCR. Unless used to run Application Software, you shall not rent, lease, or loan the MCR, time share the MCR, provide

service bureau use, or use the MCR for supporting any other party's use of the MCR. You shall not sublicense, sell, or il

Do you accept the terms of the license agreement? ()

) MathWorks'
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10. Confirmation window will show up; click the install button to start downloading the program.

MNSRD will be installed in:
C:\Program Files\ISUNMSRD

MSRD requires MATLAB Compiler Runtime R2014b.

MATLAB Compiler Runtime R2014b will be installed in:
ChProgram Files\MATLAB\MATLAB Compiler Runtime\wid

Download Size: 582 MB

i —

11. The download will keep track of the percentage downloaded 0%-100%. If you need to pause the
program for any reason. Press the pause button. Once the program reaches 100% the

“installation complete” window will show.

Downloading ... (0 of 431 MB)

Download in progress...

Cancel
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12. The program can be found in several places, Start Menu as pictured; desktop if you chose to

allow desktop item; or installation folder that you picked in “Installation options”.

FToTEE——— S )

Installation completed successfully.

Product Configuration Notes:

Alpg

Al rskD

. Accessories

. Maintenance

. Microsoft Office

. Startup

. AMD Catalyst Contrel Center
. AMD Gaming Evolved

. World of Warcraft

4 Back

r)

m
wn

| |55:r:r" programs and fil
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APPENDIX C:
MATLAB Code

function varargout = Project1(varargin)
% PROJECT1 MATLAB code for Project1.fig

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

PROJECT1, by itself, creates a new PROJECT1 or raises the existing
singleton®.

H = PROJECT1 returns the handle to a new PROJECT1 or the handle to
the existing singleton®.

PROJECT1('CALLBACK',hObject,~,handles,...) calls the local
function named CALLBACK in PROJECT1.M with the given input arguments.

PROJECT1('Property','Value',...) creates a new PROJECT1 or raises the
existing singleton®. Starting from the left, property value pairs are
applied to the GUI before Project1_OpeningFcn gets called. An
unrecognized property name or invalid value makes property application
stop. All inputs are passed to Project1_OpeningFcn via varargin.

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
instance to run (singleton)".

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help Project1

% Last Modified by GUIDE v2.5 10-Apr-2015 14:22:56

% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name', mfilename, ...

'gui_Singleton’, gui_Singleton, ...
'gui_OpeningFcn', @Project1_OpeningFcn, ...
'‘gui_OutputFcn', @Project1_OutputFcen, ...
'gui_LayoutFcn', [], ...

'‘gui_Callback’, []);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});
end

if nargout

[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

end

% --- Executes just before Project1 is made visible.
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function Project1_OpeningFcn(hObject, ~, handles, varargin)

% This function has no output args, see OutputFcn.

% hObject handle to figure

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
% varargin command line arguments to Project1 (see VARARGIN)

% Choose default command line output for Project1
handles.output = hObject;
axes(handles.logo_axes);
imshow('sodaLogo1.png");

% Update handles structure

guidata(hObject, handles);

%disable show plot button for all parameter when program starts
set(handles.fit_dist,'Enable’,'off")
set(handles.mar_pushbutton,'Enable’,'off");
set(handles.dr_pushbutton,'Enable’,'off");
set(handles.arf_pushbutton,'Enable','off");
set(handles.rf_pushbutton,'Enable’,'off');
set(handles.Ipf_pushbutton,'Enable’,'off');
set(handles.br_pushbutton,'Enable’,'on');

set(handles.dcf pushbutton,'Enable’,'off');
set(handles.cq_pushbutton,'Enable’,'off');

%disable text1 all parameter when program starts
set(handles.mar_text1,'Enable’,'on");
set(handles.mar_popup_dist,'Enable','off");
set(handles.dr_text1,'Enable’,'off");
set(handles.arf_text1,'Enable’,'off");
set(handles.rf_text1,'Enable’,'off");
set(handles.Ipf_text1,'Enable’,'off");
set(handles.br_text1,'Enable’,'off");
set(handles.dcf_text1,'Enable’,'off');
set(handles.cq_text1,'Enable’,'off');

%disable text2 for all parameter when program starts
set(handles.mar_text2,'Enable’,'off');
set(handles.dr_text2,'Enable’,'off");
set(handles.arf_text2,'Enable’,'off");
set(handles.rf_text2,'Enable’,'off");
set(handles.Ipf_text2,'Enable’,'off");
set(handles.dcf_text2,'Enable’,'off');

%disable chi/q section distribution input and show plot button
set(handles.windspeed_text1,'Enable’,'off")
set(handles.windspeed_text2,'Enable’,'off")
set(handles.cq_pushbutton,'Enable’,'off")

set(handles.stability _popup,'Enable','off','String",{'Select Stability'});

%set MAR toggle button pressed (to single input) when program starts
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set(handles.mar_togglebutton,'Value',1);

set(handles.mar_togglebutton,'String','Single Input");

set(handles.dcf_popup_dist,'String',{'Select Distribution';'Normal';...
'‘Beta';'Uniform';'Exponential’},'Value',1);

end

% --- Outputs from this function are returned to the command line.
function varargout = Project1_OutputFcn(hObject, ~, handles)

% varargout cell array for returning output args (see VARARGOUT);
% hObject handle to figure

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{1} = handles.output;
end

function num_sample_text_Callback(hObject, ~, handles)

% hObject handle to num_sample_text (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end
% Hints: get(hObject,'String') returns contents of num_sample_text as text
% str2double(get(hObject,'String')) returns contents of num_sample_text as a double

% --- Executes during object creation, after setting all properties.
function num_sample_text_CreateFcn(hObject, ~, handles)

% hObject handle to num_sample_text (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

% --- Executes on button press in rf_pushbutton.

function rf_pushbutton_Callback(hObject, ~, handles)

% hObject handle to rf_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

%when user press RF Show plot button these command are exceuted.

% grab number from number of samples box.
% grab number from text1 and text2 box.
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% grab what kind of distribution user has selected.
% if normal distribution is selected than generate random normal
% distribution with given paramter and plot histogram in is axes.

sample = get(handles.num_sample_text,'String');%grab number from number of sample box
samplesize = str2num(sample);
if strcmp(sample,") == 1 || samplesize <0
errordig('Please enter number of samples','Sample Number','modal');
return;
end
col = get(handles.rf_pushbutton,'backg');
set(handles.rf_pushbutton,'str',yRUNNING...",'backg',[.2 .6 .6]);
pause(eps);
num1 = str2num(get(handles.rf_text1,'String')); %grab number from number of text box 1
num2 = str2num(get(handles.rf_text2,'String")); %grab number from number of text box 2
% Find what kind of distribution user has selected.
contents = get(handles.rf_popup_dist,'String");
popupmenuvalue = contents{get(handles.rf_popup_dist,'Value")};
cla(handles.axes1,'reset');
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'rfxi', xi);
assignin('base’,'rffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('RF");
title(['Respirable Fraction distribution plot with Normal Distribution \mu ='...
numz2str(mean(n)) ' and \sigma ="' num2str(std(n))])
case 'Beta’
pd = makedist('Beta','a’,num1,'b',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'rfxi', xi);
assignin('base','rffi2', fi);
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bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('RF");
title(['Respirable Fraction distribution plot with Beta distribution with \mu="...
numz2str(mean(n)) ' and \beta ="' num2str(std(n))])
case 'Uniform'
if n um1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordig('"Upper Limit is less than lower limt','Uniform Distribution’,'modal’)
set(handles.rf_pushbutton,'str','Show Plot','backg’,col);
return;
else
pd = makedist('Uniform','Upper',num1,'Lower',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'rfxi', xi);
assignin('base’,'rffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% % hist(n,50);

ylabel('Probability Density');
xlabel('RF");
title(['Respirable Fraction distribution plot with Uniform distribution with \mu="...
num2str(mean(n)) ' and \sigma ="' num2str(std(n))])
end
case 'Exponential'
pd = makedist('"Exponential’,'mu’,num1);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'rfxi', xi);
assignin('base’,'rffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% % hist(n,50);
ylabel('Probability Density');
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xlabel('RF");
title(['Respirable Fraction distribution plot with Exponential distribution with \mu="....
numz2str(mean(n)) ' and \sigma ="' num2str(std(n))])

end
set(handles.rf_pushbutton,'str','Show Plot','backg',col);
end

function rf_text2_Callback(hObject, ~, handles)

% hObject handle to rf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of rf_text2 as text

% str2double(get(hObject,'String')) returns contents of rf_text2 as a double

% --- Executes during object creation, after setting all properties.
function rf_text2_CreateFcn(hObject, ~, handles)

% hObject handle to rf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

function rf_text1_Callback(hObject, ~, handles)

% hObject handle to rf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of rf_text1 as text

% str2double(get(hObject,'String')) returns contents of rf_text1 as a double

% --- Executes during object creation, after setting all properties.
function rf_text1_CreateFcn(hObject, ~, handles)

% hObject handle to rf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
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set(hObject,'BackgroundColor','white");
end
end

% --- Executes on selection change in rf_popup_dist.

function rf_popup_dist_Callback(hObject, ~, handles)

% hObject handle to rf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% This function is executes when a Respirable fraction popup menu distribution
% is choosen.

%find the stiring the user have selected.
contents = cellstr(get(hObject,'String'));
rfpopchoice = contents{get(hObject,'Value")};

switch rfpopchoice

case 'Normal'
%if normal is selected enable input text box and also display parameter
%required in those text box.
set(handles.rf_text1,'Enable','inactive’)
set(handles.rf_text2,'Enable’,'inactive’)
set(handles.rf_pushbutton,'Enable’,'on")
set(handles.rf_text1,'String','Mean’);
set(handles.rf_text2,'String','Std Deviation');
set(handles.rf_text1, TooltipString',")
set(handles.rf_text2,'TooltipString',")

case 'Beta’
%if Beta is selected enable input text box and also display parameter
%required in those text box.
set(handles.rf_text1,'Enable','inactive’)
set(handles.rf_text2,'Enable','inactive’)
set(handles.rf_pushbutton,'Enable’,'on")
set(handles.rf_text1,'String','a’);
set(handles.rf_text2,'String','b");
set(handles.rf_text1, TooltipString','shape parameter’)
set(handles.rf_text2,'TooltipString','shape parameter’)

case 'Uniform’
%if Uniform is selected enable input text box and also display parameter
%required in those text box.
set(handles.rf_text1,'Enable’,'inactive')
set(handles.rf_text2,'Enable','inactive’)
set(handles.rf_pushbutton,'Enable’,'on")
set(handles.rf_text1,'String','Upper Limit');
set(handles.rf_text2,'String','Lower Limit');
set(handles.rf_text1,'TooltipString',")
set(handles.rf_text2,'TooltipString',")

case 'Exponential'
%if Exponential is selected enable input text box and also display parameter
%required in those text box.
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set(handles.rf_text1,'Enable','inactive’)
set(handles.rf_text2,'Enable’,'off")
set(handles.rf_pushbutton,'Enable’,'on’)
set(handles.rf_text1,'String','Mean’);
set(handles.rf_text2,'String',");
set(handles.rf_text1,'TooltipString',")
set(handles.rf_text2,'TooltipString',")
case 'Select Distribution’
%if Select distribution is selected disable input text box and also
%disable show plot button.
set(handles.rf_text1,'String’,");
set(handles.rf_text2,'String',");
set(handles.rf_text1,'Enable’,'off")
set(handles.rf_text2,'Enable’,'off")
set(handles.rf_pushbutton,'Enable’,'off")
set(handles.rf_text1, TooltipString',")

set(handles.rf_text2,"TooltipString',")

end

end

% Hints: contents = cellstr(get(hObject,'String')) returns rf_popup_dist contents as cell array
% contents{get(hObject,'Value")} returns selected item from rf_popup_dist

% --- Executes during object creation, after setting all properties.
function rf_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to rf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on selection change in dr_popup_dist.

function dr_popup_dist_Callback(hObject, ~, handles)

% hObject handle to dr_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

contents = cellstr(get(hObject,'String"));

drpopchoice = contents{get(hObject,'Value")};

switch drpopchoice

case 'Normal'

set(handles.dr_text1,'Enable’,'inactive’)
set(handles.dr_text2,'Enable’,'inactive")
set(handles.dr_pushbutton,'Enable’,'on’)
set(handles.dr_text1,'String','Mean");
set(handles.dr_text2,'String','Std Deviation');
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set(handles.dr_text1,'TooltipString',")
set(handles.dr_text2,'TooltipString',")
case 'Beta’
set(handles.dr_text1,'Enable’,'inactive’)
set(handles.dr_text2,'Enable’,'inactive’)
set(handles.dr_pushbutton,'Enable','on")
set(handles.dr_text1,'String','a’);
set(handles.dr_text2,'String','b");
set(handles.dr_text1,'TooltipString','shape parameter’)
set(handles.dr_text2,'TooltipString','shape parameter’)
case 'Uniform'
set(handles.dr_text1,'Enable’,'inactive")
set(handles.dr_text2,'Enable’,'inactive")
set(handles.dr_pushbutton,'Enable’,'on")
set(handles.dr_text1,'String','Upper Limit');
set(handles.dr_text2,'String','Lower Limit');
set(handles.dr_text1, TooltipString',")
set(handles.dr_text2,'TooltipString',")
case 'Exponential'
set(handles.dr_text1,'Enable’,'inactive")
set(handles.dr_text2,'Enable’,'off")
set(handles.dr_pushbutton,'Enable’,'on")
set(handles.dr_text1,'String’,'Mean’);
set(handles.dr_text2,'String",");
set(handles.dr_text1,'TooltipString',")
set(handles.dr_text2,'TooltipString',")
case 'Select Distribution'
set(handles.dr_text1,'String",");
set(handles.dr_text2,'String",");
set(handles.dr_text1,'Enable’,'off")
set(handles.dr_text2,'Enable’,'off')
set(handles.dr_pushbutton,'Enable’,'off")
set(handles.dr_text1,'TooltipString',")
set(handles.dr_text2,'TooltipString',")

end

end

% Hints: contents = cellstr(get(hObject,'String')) returns dr_popup_dist contents as cell array
% contents{get(hObject,'Value")} returns selected item from dr_popup_dist

% --- Executes during object creation, after setting all properties.
function dr_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to dr_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end
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end

function dr_text1_Callback(hObject, ~, handles)

% hObject handle to dr_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of dr_text1 as text
% str2double(get(hObject,'String')) returns contents of dr_text1 as a double

end

% --- Executes during object creation, after setting all properties.
function dr_text1_CreateFcn(hObject, ~, handles)

% hObject handle to dr_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

function dr_text2_Callback(hObject, ~, handles)

% hObject handle to dr_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of dr_text2 as text

% str2double(get(hObject,'String")) returns contents of dr_text2 as a double

end

% --- Executes during object creation, after setting all properties.
function dr_text2_CreateFcn(hObject, ~, handles)

% hObject handle to dr_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on button press in dr_pushbutton.

function dr_pushbutton_Callback(hObject, ~, handles)

% hObject handle to dr_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB
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% handles structure with handles and user data (see GUIDATA)
sample = get(handles.num_sample_text,'String");
samplesize = str2num(sample);
if strcmp(sample,") == 1 || samplesize <0
errordig('Please enter number of samples','Sample Number','modal');
return;
end
col = get(handles.dr_pushbutton,'backg’);
set(handles.dr_pushbutton,'str',yRUNNING...",'backg',[.2 .6 .6]);
pause(eps);
num1 = str2num(get(handles.dr_text1,'String'));
num2 = str2num(get(handles.dr_text2,'String"));
contents = get(handles.dr_popup_dist,'String");
popupmenuvalue = contents{get(handles.dr_popup_dist,'Value")};
cla(handles.axes1,'reset');
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’,num1,'sigma’',num2);
t = truncate(pd,0.1,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'drxi', xi);
assignin('base’,'drfi2", fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
axis tight;
ylabel('Probability Density');
xlabel('DR");
title(['DR distribution plot with Normal distribution'...
\mu="num2str(mean(n)) ' and \sigma ="' num2str(std(n))])
case 'Beta’
pd = makedist('Beta','a’,num1,'b',num2);
t = truncate(pd,0.1,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'drxi', xi);
assignin('base’,'drfi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
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ylabel('Probability Density');
xlabel('DR');
title(['DR distribution plot with Beta distribution'...
\mu="num2str(mean(n)) ' and \sigma ="' num2str(std(n))])
case 'Uniform’
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg('Upper Limit is less than lower limt','Uniform Distribution','modal’)
set(handles.dr_pushbutton,'str','Show Plot','backg’,col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0.1,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'drxi', xi);
assignin('base’,'drfi2’, fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);

ylabel('Probability Density');
xlabel('DR");
title(['DR distribution plot with Uniform distribution'...
\mu=" num2str(mean(n)) ' and \sigma ="' num2str(std(n))])
end
case 'Exponential'
pd = makedist('Exponential’,'mu’,num1);
t = truncate(pd,0.1,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'drxi', xi);
assignin('base','drfi2’, fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('DR');
title(['DR distribution plot with Exponential distribution'...
\mu="' num2str(mean(n)) 'and \sigma ="' num2str(std(n))])
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end
set(handles.dr_pushbutton,'str','Show Plot','backg',col);
end

% --- Executes on button press in run_pushbutton.
function run_pushbutton_Callback(hObject, ~, handles)
% hObject handle to run_pushbutton (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
sample = get(handles.num_sample_text,'String');
samplesize = str2num(sample);
col = get(handles.run_pushbutton,'backg');
set(handles.run_pushbutton,'str','RUNNING...",'backg',[.2 .6 .6]);
pause(eps);
a = get(handles.mar_togglebutton,'Value');
b = get(handles.dr_togglebutton,'Value');
¢ = get(handles.arf_togglebutton,'Value');
d = get(handles.rf_togglebutton,'Value');
e = get(handles.lpf_togglebutton,'Value');
f = get(handles.br_togglebutton,'Value');
g = get(handles.dcf_togglebutton,'Value');
h = get(handles.cq_togglebutton,'Value");
ifa==0|[b==0][c==0]||d==0]|le==0][f==0]|g==0]|h==0;
if strcmp(sample,") == 1 || samplesize <0
errordig('Please enter number of samples','Sample Number','modal');
set(handles.run_pushbutton,'str’,'Show Plot','backg',col);
return;
end
end

%compute material at risk

ifa==0;
num1 = str2num(get(handles.mar_text1,'String’));
num2 = str2num(get(handles.mar_text2,'String’));
contents = get(handles.mar_popup_dist,'String");
popupmenuvalue = contents{get(handles.mar_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,inf);
mar = random(t,samplesize,1);
case 'Beta’
pd = makedist('Beta','a’,;num1,'b’,;num2);
t = truncate(pd,0,inf);
mar = random(t,samplesize,1);
case 'Uniform’
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg(‘"Upper Limit is less than lower limt','Uniform Distribution’,'modal’)
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set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;

else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0,inf);
mar = random(t,samplesize,1);

end

case 'Exponential'

pd = makedist('Exponential’,'mu’,num1);

t = truncate(pd,0,inf);

mar = random(t,samplesize,1);

end

else
mar = str2num(get(handles.mar_text1,'String"));
if mar <= 0;

errordlg('Material at Risk cannot less than or equal zero','Error','modal’);
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
end
end

%compute damage ratio

if b==0;
num1 = str2num(get(handles.dr_text1,'String"));
num2 = str2num(get(handles.dr_text2,'String"));
contents = get(handles.dr_popup_dist,'String");
popupmenuvalue = contents{get(handles.dr_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,1);
dr = random(t,samplesize,1);
case 'Beta’'
pd = makedist('Beta','a’,;num1,'b',;num2);
t = truncate(pd,0,1);
dr = random(t,samplesize,1);
case 'Uniform’
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg('Upper Limit is less than lower limt','Uniform Distribution','modal’)
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0,1);
dr = random(t,samplesize,1);
end
case 'Exponential’
pd = makedist('Exponential’,'mu’,num1);
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t = truncate(pd,0,1);
dr = random(t,samplesize,1);

end

else
dr = str2num(get(handles.dr_text1,'String"));
if dr>1 || dr<=0;

errordig('Damage Ratio cannot be greater than 1 or less than or equal to zero','Error','modal');
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
return;
end
end

%compute airborne release fraction

if c ==0;
num1 = str2num(get(handles.arf_text1,'String'));
num2 = str2num(get(handles.arf_text2,'String'));
contents = get(handles.arf_popup_dist,'String');
popupmenuvalue = contents{get(handles.arf_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,inf);
arf = random(t,samplesize,1);
case 'Beta’
pd = makedist('Beta’,'a’,num1,'b’,num2);
t = truncate(pd,0,inf);
arf = random(t,samplesize,1);

case 'Uniform’
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordig(‘Upper Limit is less than lower limt','Uniform Distribution’,'modal’)
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0,inf);
arf = random(t,samplesize,1);
end
case 'Exponential’
pd = makedist('"Exponential’,'mu’,num1);
t = truncate(pd,0,inf);
arf = random(t,samplesize,1);
end
else
arf = str2num(get(handles.arf_text1,'String'));
if arf <= 0;
errordlg('Airborne Release Factor cannot be less than 0', 'Error');
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
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return
end
end

%compute Respirable fraction

ifd==0;
num1 = str2num(get(handles.rf_text1,'String"));
numz2 = str2num(get(handles.rf_text2,'String"));
contents = get(handles.rf_popup_dist,'String");
popupmenuvalue = contents{get(handles.rf_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,inf);
rf = random(t,samplesize,1);
case 'Beta'
pd = makedist('Beta','a’,;num1,'b’,;num2);
t = truncate(pd,0,inf);
rf = random(t,samplesize,1);
case 'Uniform'
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordig("Upper Limit is less than lower limt','Uniform Distribution’,'modal')
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0,inf);
rf= random(t,samplesize,1);
end
case 'Exponential’
pd = makedist('"Exponential’,'mu’,num1);
t = truncate(pd,0,inf);
rf = random(t,samplesize,1);
end
else
rf = str2num(get(handles.rf_text1,'String"));
if rf <=0;
errordlg('Respirable Factor cannot be less than or equal 0', 'Error');
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return
end
end

%compute leak path factor
if e ==0;

num1 = str2num(get(handles.Ipf_text1,'String"));
num2 = str2num(get(handles.Ipf_text2,'String"));
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contents = get(handles.lpf_popup_dist,'String");
popupmenuvalue = contents{get(handles.Ipf_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,1);
Ipf = random(t,samplesize,1);
case 'Beta’
pd = makedist('Beta','a'’,num1,'b’,num2);
t = truncate(pd,0,1);
Ipf = random(t,samplesize,1);
case 'Uniform'
if n um1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg(‘"Upper Limit is less than lower limt','Uniform Distribution’,'modal’)
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('Uniform’','Upper',num1,'Lower',num2);
t = truncate(pd,0,1);
Ipf = random(t,samplesize,1);
end
case 'Exponential'
pd = makedist('Exponential’,'mu’,num1);
t = truncate(pd,0,1);
Ipf = random(t,samplesize,1);

end
else
Ipf = str2num(get(handles.Ipf_text1,'String’));
if Ipf > 1 || Ipf <= 0;
errordlg('Leak Path Factor cannot be less than or equal to 0 or greator than 1', 'Error');
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
return;
end
end

%compute source term
st = mar.*dr.*arf.*rf.*Ipf;

%compute breathing rate

if f==0;
a =8.33"10"-4,
b=4.17*10"-4 ;
c=1.5"10"4;
d= 1.25"10"-4;

for e = 1:samplesize;
num_rand=rand;
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if num_rand <= 0.17
n(e) = rand*(8.33E-4-4.17E-4)+4.17E-4;

elseif num_rand > 0.17 && num_rand <= 0.34;
n(e) = rand*(4.17E-4-1.5E-4)+1.5E-4;

elseif num_rand >0.34
n(e) = rand*(1.5E-4-1.25E-4)+1.25E-4;

end

end

br=n";

else
br = str2num(get(handles.br_text1,'String"));
if br <= 0;
errordlg('Breathing Rate cannot be less than or equal to 0', 'Error');
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
end
end

%compute dose conversion factor

if g==0;
num1 = str2num(get(handles.dcf_text1,'String"));
num2 = str2num(get(handles.dcf_text2,'String"));
contents = get(handles.dcf _popup_dist,'String");
popupmenuvalue = contents{get(handles.dcf_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’,num1,'sigma’',num2);
t = truncate(pd,0,inf);
dcf = random(t,samplesize,1);
case 'Beta'
pd = makedist('Beta','a’,;num1,'b",;num2);
t = truncate(pd,0,inf);
dcf = random(t,samplesize,1);
case 'Uniform’
if n um1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg('Upper Limit is less than lower limt','Uniform Distribution','modal’)
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0,inf);
dcf = random(t,samplesize,1);

end
case 'Exponential’
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pd = makedist('Exponential','mu’,num1);
t = truncate(pd,0,inf);
dcf = random(t,samplesize,1);
end
else
dcf = str2num(get(handles.dcf_text1,'String"));
if dcf <= 0;
errordlg('Dose Conversion Factor cannot be less than or equal to 0, 'Error");
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
end
end

%compute chi/Q

if h==0;
distance = str2num(get(handles.distance_text1,'String"));
distance1 = str2znum(get(handles.distance_text2,'String"));
pd = makedist('Normal','mu',0,'sigma’,distance1);
crossdistance = random(pd,samplesize,1);

num1 = str2num(get(handles.windspeed_text1,'String"));
num2 = str2num(get(handles.windspeed_text2,'String"));

contents = get(handles.windspeed_popup_dist,'String");
popupmenuvalue = contents{get(handles.windspeed popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0.1,inf);
windS = random(t,samplesize,1);
case 'Uniform’
if n um1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordig('Upper Limit is less than lower limt','Uniform Distribution','modal')
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower’,num2);
t = truncate(pd,0.1,inf);
windS = random(t,samplesize,1);
end
end

contents2 = get(handles.terrain_popup,'String");
terrainvalue = contents2{get(handles.terrain_popup,'Value')};

contents3 = get(handles.stability _popup,'String');
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stability = contents3{get(handles.stability popup,'Value")};

height = str2num(get(handles.height_text,'String'));

switch terrainvalue
case 'Rural/Open Country'
switch stability
case 'A'
sigma_y = 0.22*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.20*distance;
case 'B'
sigma_y = 0.16*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.12*distance;
case 'C'
sigma_y = 0.11*distance*(1+0.0001*distance)”(-0.5);
sigma_z = 0.08*distance*(1+0.0002*distance)*(-0.5);
case 'D'
sigma_y = 0.08*distance*(1+0.0001*distance)”(-0.5);
sigma_z = 0.06*distance*(1+0.0015*distance)*(-0.5);
case 'E'
sigma_y = 0.06*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.03*distance*(1+0.0003*distance)*(-1);
case 'F'
sigma_y = 0.04*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.016*distance*(1+0.0003*distance)(-1);
case 'Select Stability Condition'
errordlg('Select Stability Conditions','Error','modal’);
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
end
case 'Select Terrain'
switch stability
case 'A'
errordlg('Select terrain','Error','modal’);
set(handles.run_pushbutton,'str’,'Show Plot','backg',col);
return;
case 'B'
errordlg('Select terrain','Error','modal’)
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
case 'C'
errordlg('Select terrain','Error','modal’);
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
case 'D'
errordlg('Select terrain','Error','modal');
set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
case 'E'
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errordig('Select terrain','Error','modal’);
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
return;
case 'F'
errordig('Select terrain','Error','modal');
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
return;
case 'Select Stability Condition’
errordlg('Select Terrain & Stability Condition','Error','modal’);
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
return;
end
case 'Urban Area’
switch stability
case 'A-B'
sigma_y = 0.32*distance*(1+0.0004*distance)”(-0.5);
sigma_z = 0.24*distance*(1+0.001*distance)?(0.5);
case 'C'
sigma_y = 0.22*distance*(1+0.0004*distance)”(-0.5);
sigma_z = 0.2*distance;
case 'D'
sigma_y = 0.16*distance*(1+0.0004*distance)*(-0.5);
sigma_z = 0.14*distance*(1+0.0003*distance)*(-0.5);
case 'E-F'
sigma_y = 0.11*distance*(1+0.0004*distance)*(-0.5);
sigma_z = 0.08*distance*(1+0.0015*distance)*(-0.5);
case 'Select Stability Condition'
errordlg('Select Stability Conditions','Error','modal’);
set(handles.run_pushbutton,'str','Show Plot','backg’,col);
return;
end

end

cq = (exp((-crossdistance.”2/(2*(sigma_y)"2))-(height*2/(2*(sigma_z)"2)))./...

(pi*windS.*sigma_y*sigma_z));

else
cq = str2znum(get(handles.cq_text1,'String'));
if cq <=0;

errordig("\Chi/Q Conversion Factor cannot be less than or equal to 0', 'Error');

set(handles.run_pushbutton,'str','Show Plot','backg',col);
return;
end
end
st = mar.*dr.*arf.*rf.*Ipf;

% assignin('base’,'mar', mar);

% assignin(‘base','dr’, dr);
% assignin('base','arf", arf);
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% assignin('base’,'rf", rf);

% assignin('base','Ipf', Ipf);
% assignin('base’,'st', st);
% assignin('base’,'cq’, cq);
% assignin('base’,'br', br);
% assignin('base’,'dcf', dcf);

cla(handles.axes1,'reset');
ced = (cqg.*st.*br.*dcf).*100;
axes(handles.axes1)
if length(ced)== 1,
% plot(ced,ced,™);
%  grid off;
str1 = sprintf('CED is %0.3e rem',ced);
text(0.3,0.5,["\fontsize{22}' str1]);
axis auto
set(handles.fit_dist,'Enable’,'off")
else
set(handles.fit_dist,'Enable’,'on")
X = mean(ced);
y = std(ced);
nbins = max(min(length(ced)./10,100),50);
xi = linspace(min(ced),max(ced),nbins);
assignin('base’,'cedxi', xi);
dx = mean(diff(xi));
fi = histc(ced,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'cedfi2', fi);
% assignin(‘base','fi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
bar(xi,fi,'FaceColor','m','EdgeColor','m','BarWidth’, 1);

str = sprintf('\\fontsize{13} Mean Value of CED = %0.3e rem with std devitation= %0.3e rem',x,y);
title(str,'Units’, 'normalized, ...

'Position’, [0.6 1.02], 'HorizontalAlignment', 'center’)
xlabel('Commited Effective Dose (rem)')
ylabel('Probability Density')
legend('Random Generated','Location’,'NE")
axis tight;
grid on;

end

assignin('base’,'ced’, ced);

setappdata(0,'ced',ced);
set(handles.run_pushbutton,'str','Show Plot','backg',col);
end

% --- Executes on button press in rf_togglebutton.

function rf_togglebutton_Callback(hObject, ~, handles)

% hObject handle to rf_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
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% Hint: get(hObject,'Value') returns toggle state of rf_togglebutton
ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string','Single Input’);
set(handles.rf_text1,'Enable’,'on");
set(handles.rf_text1,'String’,");
set(handles.rf_text2,'String',");
set(handles.rf_text2,'Enable’,'off') %
set(handles.rf_pushbutton,'Enable’,'off') %
set(handles.rf_popup_dist,'Enable’,'off') %
set(handles.rf_popup_dist,'Value',1)

else
set(hObject,'string','Distribution Input');
set(handles.rf_text1,'String',");
set(handles.rf_text2,'String',");
set(handles.rf_text1,'Enable’,'off")
set(handles.rf_text2,'Enable’,'off') %
% set(handles.rf_pushbutton,'Enable’,'on') %
set(handles.rf_popup_dist,'Enable’,'on") %

end

end

% --- Executes on button press in dr_togglebutton.

function dr_togglebutton_Callback(hObject, ~, handles)

% hObject handle to dr_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hint: get(hObject,'Value') returns toggle state of dr_togglebutton
ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string','Single Input');
set(handles.dr_text1,'Enable’,'on’);
set(handles.dr_text1,'String",");
set(handles.dr_text2,'String',");
set(handles.dr_text2,'Enable','off') ; %
set(handles.dr_pushbutton,'Enable','off'); %
set(handles.dr_popup_dist,'Enable’,'off'); %
set(handles.dr_popup_dist,'Value',1)

else
set(hObject,'string','Distribution Input');
set(handles.dr_text1,'String",");
set(handles.dr_text2,'String',");
set(handles.dr_text1,'Enable’,'off');
set(handles.dr_text2,'Enable','off'); %
set(handles.dr_popup_dist,'Enable’,'on'); %
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end
end

% --- Executes on button press in cq_pushbutton.

function cq_pushbutton_Callback(hObject, ~, handles)

% hObject handle to cq_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

sample = get(handles.num_sample_text,'String");
samplesize = str2num(sample);
if strcmp(sample,") == 1 || samplesize <0
errordig('Please enter number of samples','Sample Number','modal');
return;
end
col = get(handles.cq_pushbutton,'backg');
set(handles.cq_pushbutton,'str','RUNNING..."'backgd’,[.2 .6 .6]);
distance = str2num(get(handles.distance_text1,'String"));
distance1 = str2num(get(handles.distance_text2,'String"));
pd = makedist('Normal','mu',0,'sigma’,distance);
crossdistance = random(pd,samplesize,1);

num1 = str2num(get(handles.windspeed_text1,'String"));
numz2 = str2num(get(handles.windspeed_text2,'String"));

contents = get(handles.windspeed_popup_dist,'String");
popupmenuvalue = contents{get(handles.windspeed_popup_dist,'Value')};
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’,num1,'sigma’',num2);
t = truncate(pd,0.1,inf);
windS = random(t,samplesize,1);
case 'Uniform'
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg(‘"Upper Limit is less than lower limt','Uniform Distribution')
set(handles.cq_pushbutton,'str','Show Plot','backg’,col);
return;
else
pd = makedist('Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0.1,inf);
windS = random(t,samplesize,1);
end
end

contents2 = get(handles.terrain_popup,'String');
terrainvalue = contents2{get(handles.terrain_popup,'Value')};
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contents3 = get(handles.stability_popup,'String');
stability = contents3{get(handles.stability _popup,'Value')};

height = str2num(get(handles.height_text,'String'));

switch terrainvalue
case 'Rural/Open Country'
switch stability

case 'A'
sigma_y = 0.22*distance*(1+0.0001*distance)”(-0.5);
sigma_z = 0.20*distance;

case 'B'
sigma_y = 0.16*distance*(1+0.0001*distance)”(-0.5);
sigma_z = 0.12*distance;

case 'C'
sigma_y = 0.11*distance*(1+0.0001*distance)”(-0.5);
sigma_z = 0.08*distance*(1+0.0002*distance)”(-0.5);

case 'D'
sigma_y = 0.08*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.06*distance*(1+0.0015*distance)*(-0.5);

case 'E'
sigma_y = 0.06*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.03*distance*(1+0.0003*distance)(-1);

case 'F'
sigma_y = 0.04*distance*(1+0.0001*distance)*(-0.5);
sigma_z = 0.016*distance*(1+0.0003*distance)’(-1);

case 'Select Stability Condition’
errordig('Select Stability Conditions','Error','modal’);

set(handles.cq_pushbutton,'str','Show Plot','backg’,col);

return;
end
case 'Select Terrain'
switch stability
case 'A'
errordlg('Select terrain','Error','modal’);

set(handles.cq_pushbutton,'str','Show Plot','backg’,col);

return;
case 'B'
errordlg('Select terrain"Error','modal’)

set(handles.cq_pushbutton,'str','Show Plot','backg’,col);

return;
case 'C'
errordlg('Select terrain"Error','modal’);

set(handles.cq_pushbutton,'str','Show Plot','backg’,col);

return;
case 'D'
errordlg('Select terrain"Error','modal’);

set(handles.cq_pushbutton,'str','Show Plot','backg',col);
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return;
case 'E'
errordlg('Select terrain"Error','modal');
set(handles.cq_pushbutton,'str','Show Plot','backg’,col);
return;
case 'F'
errordlg('Select terrain"Error','modal’);
set(handles.cq_pushbutton,'str','Show Plot','backg’,col);
return
case 'Select Stability Condition'
errordig('Select Terrain & Stability Condition"Error','modal’);
set(handles.cq_pushbutton,'str','"Show Plot','backg',col);
return;
end
case 'Urban Area’
switch stability
case 'A-B'
sigma_y = 0.32*distance*(1+0.0004*distance)*(-0.5);
sigma_z = 0.24*distance*(1+0.001*distance)*(0.5);
case 'C'
sigma_y = 0.22*distance*(1+0.0004*distance)*(-0.5);
sigma_z = 0.2*distance;
case 'D'
sigma_y = 0.16*distance*(1+0.0004*distance)*(-0.5);
sigma_z = 0.14*distance*(1+0.0003*distance)*(-0.5);
case 'E-F'
sigma_y = 0.11*distance*(1+0.0004*distance)*(-0.5);
sigma_z = 0.08*distance*(1+0.0015*distance)*(-0.5);
case 'Select Stability Condition’
errordlg('Select Stability Conditions"Error','modal’);
set(handles.cq_pushbutton,'str','Show Plot','backg’,col);
return;
end

end

¢ = (exp((-crossdistance.*2/(2*(sigma_y)"2))-(height*2/(2*(sigma_z)"2)))./...
(pi*windS.*sigma_y*sigma_z));

n=c;

cla(handles.axes1,'reset');

axes(handles.axes1)

nbins = max(min(length(n)./10,100),50);

xi = linspace(min(n),max(n),nbins);

dx = mean(diff(xi));

fi = histc(n,xi-dx);

fi = fi./sum(fi)./dx;

assignin('base’,'cqxi', xi);

assignin('base’,'cqfi2', fi);

bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6],'BarWidth', 1);

axis tight;
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% hist(c,50)

xlabel("Chi/Q")

ylabel('Probability Density')

title([ "\chi/Q" ' Distribution with \mu= " num2str(mean(c)) ' and \sigma= " num2str(std(c))])
set(handles.cq_pushbutton,'str','Show Plot','backg',col);

assignin('base’,'cq’, c);

end

function cq_text1_Callback(hObject, ~, handles)

% hObject handle to cq_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of cq_text1 as text

% str2double(get(hObject,'String")) returns contents of cq_text1 as a double

% --- Executes during object creation, after setting all properties.
function cq_text1_CreateFcn(hObject, ~, handles)

% hObject handle to cq_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

% --- Executes on selection change in cq_popup_dist.
function cq_popup_dist_Callback(hObject, ~, handles)
% hObject handle to cq_popup_dist (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
contents = cellstr(get(hObject,'String"));
cqpopchoice = contents{get(hObject,'Value")};
switch cqpopchoice
case 'Normal'
set(handles.cq_text1,'Enable’,'inactive’) %
set(handles.cq_text2,'Enable’,'inactive') %
set(handles.cq_pushbutton,'Enable’,'on") %
set(handles.cq_text1,'String’,'Mean");
set(handles.cq_text2,'String','Std Deviation');
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set(handles.cq_text1,'TooltipString',")
set(handles.cq_text2,'TooltipString',")

case 'Beta’
set(handles.cq_text1,'Enable’,'inactive’) %
set(handles.cq_text2,'Enable’,'inactive’) %
set(handles.cq_pushbutton,'Enable’,'on") %
set(handles.cq_text1,'String','a");
set(handles.cq_text2,'String','b");
set(handles.cq_text1,'TooltipString','shape parameter')
set(handles.cq_text2,'TooltipString','shape parameter')

case 'Uniform'
set(handles.cq_text1,'Enable','inactive') %
set(handles.cq_text2,'Enable’,'inactive') %
set(handles.cq_pushbutton,'Enable','on") %
set(handles.cq_text1,'String','Upper Limit');
set(handles.cq_text2,'String’,'Lower Limit');
set(handles.cq_text1,'TooltipString',")
set(handles.cq_text2,'TooltipString',")

case 'Exponential'
set(handles.cq_text1,'Enable’,'inactive') %
set(handles.cq_text2,'Enable’,'off') %
set(handles.cq_pushbutton,'Enable’,'on') %
set(handles.cq_text1,'String’,'Mean’);
set(handles.cq_text1,'TooltipString',")
set(handles.cq_text2,'TooltipString',")

case 'Select Distribution'
set(handles.cq_text1,'String",");
set(handles.cq_text2,'String",");
set(handles.cq_text1,'Enable’,'off') %
set(handles.cq_text2,'Enable’,'off') %
set(handles.cq_pushbutton,'Enable’,'off') %
set(handles.cq_text1,'TooltipString',")
set(handles.cq_text2,'TooltipString',")

end

end

% Hints: contents = cellstr(get(hObject,'String')) returns cq_popup_dist contents as cell array
% contents{get(hObject,'Value')} returns selected item from cq_popup_dist

% --- Executes during object creation, after setting all properties.
function cq_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to cq_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white');

end

end
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% --- Executes on button press in cq_togglebutton.

function cq_togglebutton_Callback(hObject, ~, handles)

% hObject handle to cq_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string','Single Input’);
set(handles.cq_text1,'Enable’,'on’);
set(handles.cq_text1,'String',");
set(handles.windspeed_text1,'String',");
set(handles.windspeed_text2,'String',");
set(handles.windspeed_text1,'Enable’,'off");
set(handles.windspeed_text2,'Enable','off");
set(handles.height_text,'String',");
set(handles.height_text,'Enable’,'off') ; %
set(handles.cq_pushbutton,'Enable’,'off"); %
set(handles.terrain_popup,'Enable’,'off"); %
set(handles.terrain_popup,'Value',1)
set(handles.stability_popup,'Enable','off"); %
set(handles.stability popup,'Value',1)
set(handles.windspeed_popup_dist,'Enable','off'); %
set(handles.windspeed_popup_dist,'Value',1);
set(handles.distance_text1,'String',");
set(handles.distance_text1,'Enable','off") ; %
set(handles.distance_text2,'String',");
set(handles.distance_text2,'Enable','off") ; %

else
set(hObject,'string’,'Distribution Input');
set(handles.cq_text1,'Enable’,'off');
set(handles.cq_text1,'String",");
set(handles.windspeed_text1,'String',");
set(handles.windspeed_text1,'Enable','on') ;
set(handles.windspeed_text2,'String',");
set(handles.windspeed_text2,'Enable’,'on') ; %
set(handles.height_text,'String’,'"Height');
set(handles.height_text,'Enable’,'on’') ; %
set(handles.cq_pushbutton,'Enable’,'off'); %
set(handles.terrain_popup,'Enable','on'); %
set(handles.terrain_popup,'Value',1)
set(handles.stability_popup,'Enable’,'off"); %
set(handles.stability_popup,'Value',1)
set(handles.distance_text1,'String',");
set(handles.distance_text1,'Enable’,'on") ; %
set(handles.distance_text2,'String',");
set(handles.distance_text2,'Enable','on’) ; %
set(handles.windspeed_popup_dist,'Enable’,'on'); %
set(handles.windspeed_popup_dist,'Value',1)
set(handles.windspeed_text1,'String',");
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set(handles.windspeed_text1,'Enable’,'off') ; %
set(handles.windspeed_text2,'String',");
set(handles.windspeed_text2,'Enable’,'off") ; %
end
end

% Hint: get(hObject,'Value') returns toggle state of cq_togglebutton

% --- Executes on selection change in dcf_popup_dist.

function dcf_popup_dist_Callback(hObject, ~, handles)

% hObject handle to dcf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

contents = cellstr(get(hObject,'String"));

dcfpopchoice = contents{get(hObject,'Value")};

switch dcfpopchoice

case 'Normal'

set(handles.dcf_text1,'Enable','inactive’) %
set(handles.dcf_text2,'Enable','inactive') %
set(handles.dcf_pushbutton,'Enable’,'on") %
set(handles.dcf_text1,'String','Mean');

set(handles.dcf_text2,'String','Std Deviation');

case 'Beta’
set(handles.dcf_text1,'Enable','inactive’) %
set(handles.dcf_text2,'Enable','inactive’) %
set(handles.dcf_pushbutton,'Enable’,'on') %
set(handles.dcf_text1,'String','a");
set(handles.dcf_text2,'String','b");

set(handles.dcf_text1,'TooltipString','shape parameter’)
set(handles.dcf_text2,'TooltipString','shape parameter’)

case 'Uniform'
set(handles.dcf_text1,'Enable','inactive’) %
set(handles.dcf_text2,'Enable’,'inactive') %
set(handles.dcf_pushbutton,'Enable’,'on") %
set(handles.dcf_text1,'String','"Upper Limit');
set(handles.dcf_text2,'String','Lower Limit');

case 'Exponential'
set(handles.dcf_text1,'Enable','inactive’) %
set(handles.dcf_text2,'Enable’,'off') %
set(handles.dcf_pushbutton,'Enable’,'on') %
set(handles.dcf_text1,'String','Mean’);
set(handles.dcf_text2,'String',");

case 'Select Distribution’
set(handles.dcf_text1,'String",");
set(handles.dcf_text2,'String',");
set(handles.dcf_text1,'Enable’,'off') %
set(handles.dcf_text2,'Enable’,'off') %
set(handles.dcf_pushbutton,'Enable’,'off') %

case 'U-238'
set(handles.dcf_text1,'String','5.0*107-7");

case 'Select Isotope’
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set(handles.dcf_text1,'String",");
case 'Pu-239'
set(handles.dcf_text1,'String','1.2*10"-4");
case 'Pu-235'
set(handles.dcf_text1,'String','1.0*10"-12");
case 'U-239'
set(handles.dcf_text1,'String','1.0*107-11");
end
end
% Hints: contents = cellstr(get(hObject,'String')) returns dcf_popup_dist contents as cell array
% contents{get(hObject,'Value")} returns selected item from dcf_popup_dist

% --- Executes during object creation, after setting all properties.
function dcf_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to dcf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

function dcf_text1_Callback(hObiject, ~, handles)

% hObject handle to dcf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of dcf_text1 as text

% str2double(get(hObject,'String")) returns contents of dcf_text1 as a double

% --- Executes during object creation, after setting all properties.
function dcf_text1_CreateFcn(hObject, ~, handles)

% hObject handle to dcf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

function dcf_text2_Callback(hObject, ~, handles)
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% hObject handle to dcf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of dcf_text2 as text

% str2double(get(hObiject,'String')) returns contents of dcf_text2 as a double

% --- Executes during object creation, after setting all properties.
function dcf_text2_CreateFcn(hObject, ~, handles)

% hObject handle to dcf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on button press in dcf _pushbutton.
function dcf_pushbutton_Callback(hObject, ~, handles)
% hObject handle to dcf_pushbutton (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
sample = get(handles.num_sample_text,'String");
samplesize = str2num(sample);
if stremp(sample,") == 1 || samplesize < 0
errordig('Please enter number of samples','Sample Number','modal');
return;
end
col = get(handles.dcf _pushbutton,'backg);
set(handles.dcf_pushbutton,'str','RUNNING...",'backg',[.2 .6 .6]);
pause(eps);
num1 = str2num(get(handles.dcf_text1,'String"));
numz2 = str2num(get(handles.dcf_text2,'String"));
contents = get(handles.dcf_popup_dist,'String");
popupmenuvalue = contents{get(handles.dcf _popup_dist,'Value')};
cla(handles.axes1,'reset’);
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu’',num1,'sigma’',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
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assignin('base’,'dcfxi', xi);
assignin('base','dcffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6],'BarWidth', 1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('DCF");
title(['DCF distribution plot with Normal distribution \mu=" num2str(mean(n))...
"and \sigma ="' num2str(std(n))])
case 'Beta’
pd = makedist('Beta','a’,num1,'b',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'dcfxi', xi);
assignin('base’,'dcffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6],'BarWidth', 1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('DCF");
title(['DCF distribution plot with Beta distribution \mu=" num2str(mean(n))...
"and \sigma ="' num2str(std(n))])
case 'Uniform'
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordig("Upper Limit is less than lower limt','Uniform Distribution','modal')
set(handles.dcf_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist('"Uniform','Upper’,num1,'Lower',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'dcfxi', xi);
assignin('base','dcffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6],'BarWidth', 1);
axis tight;
% hist(n,50);
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ylabel('Probability Density');
xlabel('DCF");
title(['DCF distribution plot with Uniform distribution \mu=" num2str(mean(n))...
"and \sigma ="' num2str(std(n))])
end
case 'Exponential'
pd = makedist('Exponential’,'mu’,num1);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'dcfxi', xi);
assignin('base','dcffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('DCF");
title(['DCF distribution plot with Exponential distribution \mu=' num2str(mean(n))...
"and \sigma ="' num2str(std(n))])
end
set(handles.dcf_pushbutton,'str','Show Plot','backg',col);
end

% --- Executes on button press in dcf_togglebutton.

function dcf_togglebutton_Callback(hObject, ~, handles)

% hObject handle to dcf_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string’,'Single Input');
set(handles.dcf_popup_dist,'String',{'Select Isotope';'U-238'";'U-239';'Pu-239';'Pu-235'}...
,'Value',1,'Enable’,'on");
set(handles.dcf_text1,'Enable’,'on’);
set(handles.dcf_text1,'String',");
set(handles.dcf_text2,'String',");
set(handles.dcf_text2,'Enable’,'off') ; %
set(handles.dcf_pushbutton,'Enable’,'off'); %

else
set(hObject,'string','Distribution Input');
set(handles.dcf_popup_dist,'String',{'Select Distribution';'Normal';...
'‘Beta';'Uniform';'Exponential’},'Value', 1);
set(handles.dcf_text1,'String",");
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set(handles.dcf_text2,'String',");
set(handles.dcf_text1,'Enable’,'off");
set(handles.dcf_text2,'Enable’,'off'); %
set(handles.dcf_popup_dist,'Enable’,'on"); %

end
end
% Hint: get(hObject,'Value') returns toggle state of dcf _togglebutton

% --- Executes on button press in br_pushbutton.

function br_pushbutton_Callback(hObject, ~, handles)

% hObject handle to br_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

sample = get(handles.num_sample_text,'String');

samplesize = str2num(sample);

if strcmp(sample,") == 1 || samplesize <0
errordig('Please enter number of samples','Sample Number','modal’);
return;

end

col = get(handles.br_pushbutton,'backg');

set(handles.br_pushbutton,'str',/RUNNING...",'backg’,[.2 .6 .6]);

pause(eps);

a = 8.33*10"-4;

b= 4.17*10"-4,

c= 1.5*10"-4,

d=1.25*10"-4;

for e = 1:samplesize;
num_rand=rand,;
if num_rand <= 0.17
n(e) = rand*(a-b)+b;
elseif num_rand > 0.17 && num_rand <= 0.34;
n(e) = rand*(b-c)+c;
elseif num_rand >0.34
n(e) = rand*(c-d)+d;
end
end
n=n"
cla(handles.axes1,'reset');
axes(handles.axes1);
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'brxi', xi);
assignin('base’,'brfi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
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% hist(n,50);

xlabel('Breathing Rate')

ylabel('Probability Density')

str = sprintf('BR distribution plot with\\mu=%0.3e m*3/s ,\\sigma =%0.3e m”3/s',...
mean(n),std(n));

title(str);

set(handles.br_pushbutton,'str','Show Plot','backg',col);

assignin('base’,'br', n);

end

function br_text1_Callback(hObject, ~, handles)

% hObject handle to br_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end
% Hints: get(hObject,'String") returns contents of br_text1 as text
% str2double(get(hObject,'String')) returns contents of br_text1 as a double

% --- Executes during object creation, after setting all properties.
function br_text1_CreateFcn(hObject, ~, handles)

% hObject handle to br_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on button press in br_togglebutton.

function br_togglebutton_Callback(hObject, ~, handles)

% hObject handle to br_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string','Single Input’);
set(handles.br_text1,'Enable’,'on");
set(handles.br_text1,'String",");
set(handles.br_pushbutton,'Enable’,'off'); %

else
set(hObject,'string','Distribution Input');
set(handles.br_text1,'Enable’,'off','String',");
set(handles.br_pushbutton,'Enable’,'on’);

end

end
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% Hint: get(hObject,'Value') returns toggle state of br_togglebutton

% --- Executes on selection change in Ipf_popup_dist.

function Ipf_popup_dist_Callback(hObject, ~, handles)

% hObject handle to Ipf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

contents = cellstr(get(hObject,'String"));
Ipfpopchoice = contents{get(hObject,'Value')};
switch Ipfpopchoice
case 'Normal'
set(handles.Ipf_text1,'Enable’,'inactive’)
set(handles.Ipf_text2,'Enable’,'inactive’)
set(handles.|pf_pushbutton,'Enable’,'on")
set(handles.Ipf_text1,'String','Mean");
set(handles.Ipf_text2,'String','Std Deviation');
set(handles.Ipf_text1,'TooltipString',")
set(handles.Ipf_text2,'TooltipString',")
case 'Beta’
set(handles.Ipf_text1,'Enable’,'inactive’)
set(handles.Ipf_text2,'Enable’,'inactive’)
set(handles.Ipf_pushbutton,'Enable’,'on")
set(handles.Ipf_text1,'String','a");
set(handles.Ipf_text2,'String','b");
set(handles.Ipf_text1,'TooltipString','shape parameter')
set(handles.Ipf_text2,'TooltipString','shape parameter")
% set(handles.Ipf_text1,'FontName','SymbolPi','String','a");
% set(handles.Ipf_text2,'FontName','SymbolPi','String','b");
case 'Uniform'
set(handles.Ipf_text1,'Enable’,'inactive’)
set(handles.Ipf_text2,'Enable’,'inactive’)
set(handles.Ipf_pushbutton,'Enable’,'on")
set(handles.Ipf_text1,'String','Upper Limit');
set(handles.Ipf_text2,'String','Lower Limit');
set(handles.Ipf_text1,'TooltipString',")
set(handles.Ipf_text2,'TooltipString',")
case 'Exponential'
set(handles.Ipf_text1,'Enable’,'inactive’)
set(handles.Ipf_text2,'Enable’,'off")
set(handles.Ipf_pushbutton,'Enable’,'on')
set(handles.Ipf_text1,'String’,'Mean");
set(handles.Ipf_text2,'String',");
set(handles.Ipf_text1,'TooltipString',")
set(handles.Ipf_text2,'TooltipString',")
case 'Select Distribution'
set(handles.Ipf_text1,'String',");
set(handles.Ipf_text2,'String",");
set(handles.Ipf_text1,'Enable’,'off')
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set(handles.Ipf_text2,'Enable’,'off")
set(handles.|pf_pushbutton,'Enable’,'off")
set(handles.Ipf_text1,'TooltipString',")
set(handles.Ipf_text2,'TooltipString',")

end

end

% Hints: contents = cellstr(get(hObject,'String')) returns Ipf_popup_dist contents as cell array
% contents{get(hObject,'Value')} returns selected item from Ipf_popup_dist

% --- Executes during object creation, after setting all properties.
function Ipf_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to Ipf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'"))
set(hObject,'BackgroundColor','white');

end

end

function Ipf_text1_Callback(hObject, ~, handles)

% hObject handle to Ipf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of Ipf_text1 as text

% str2double(get(hObject,'String")) returns contents of Ipf_text1 as a double

% --- Executes during object creation, after setting all properties.
function Ipf_text1_CreateFcn(hObject, ~, handles)

% hObject handle to Ipf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

function Ipf_text2_Callback(hObject, ~, handles)

% hObject handle to Ipf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
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end
% Hints: get(hObject,'String') returns contents of Ipf_text2 as text
% str2double(get(hObject,'String')) returns contents of Ipf_text2 as a double

% --- Executes during object creation, after setting all properties.
function Ipf_text2_CreateFcn(hObject, ~, handles)

% hObject handle to Ipf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on button press in Ipf_pushbutton.
function Ipf_pushbutton_Callback(hObject, ~, handles)
% hObject handle to Ipf_pushbutton (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% samplesize = str2num(get(handles.num_sample_text,'String"));
% samplesize = get(handles.num_sample_text,'String');
% if strcmp(samplesize,") || num2str(samplesize) < 1
%
sample = get(handles.num_sample_text,'String");
samplesize = str2num(sample);
if strcemp(sample,") == 1 || samplesize < 0
errordig('Please enter number of samples','Sample Number','modal');
return;
end
col = get(handles.Ipf_pushbutton,'backg');
set(handles.Ipf_pushbutton,'str','RUNNING...",'backg',[.2 .6 .6]);
pause(eps);
num1 = str2num(get(handles.Ipf_text1,'String"));
num2 = str2num(get(handles.lpf_text2,'String'));
contents = get(handles.Ipf_popup_dist,'String");
popupmenuvalue = contents{get(handles.lpf_popup_dist,'Value')};
cla(handles.axes1,'reset');
switch popupmenuvalue
case 'Normal'
pd = makedist('Normal','mu',num1,'sigma’',num2);
t = truncate(pd,0,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
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fi = fi./sum(fi)./dx;
assignin('base’,'Ipfxi', xi);
assignin('base','Ipffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('LPF");
title(['LPF distribution plot with Normal distribution \mu=" num2str(mean(n))...
"and \sigma ="' num2str(std(n))])
case 'Beta’
pd = makedist('Beta','a’,num1,'b',num2);
t = truncate(pd,0,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'Ipfxi', xi);
assignin('base','Ipffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('LPF");
title(['LPF distribution plot with Beta distribution \mu=" num2str(mean(n))...
"and \sigma ="' num2str(std(n))])
case 'Uniform’
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg(‘Upper Limit is less than lower limt','Uniform Distribution','modal’)
set(handles.Ipf_pushbutton,'str','Show Plot','backg',col);
return;
else
pd = makedist("Uniform','Upper',num1,'Lower',num2);
t = truncate(pd,0,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'Ipfxi', xi);
assignin('base','Ipffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
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ylabel('Probability Density');
xlabel('LPF");

title(['LPF distribution plot with Uniform distribution \mu=" num2str(mean(n))...

"and \sigma ="' num2str(std(n))])

end

case 'Exponential'
pd = makedist('Exponential',)mu’,num1);
t = truncate(pd,0,1);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base','Ipfxi', xi);
assignin('base’,'Ipffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('LPF");

title(['LPF distribution plot with Exponential distribution \mu=' num2str(mean(n))...

"and \sigma ="' num2str(std(n))])
end
set(handles.Ipf_pushbutton,'str','Show Plot','backg’,col);
end

% --- Executes on button press in Ipf_togglebutton.

function Ipf_togglebutton_Callback(hObject, ~, handles)

% hObject handle to Ipf_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string','Single Input');
set(handles.Ipf_text1,'Enable’,'on’);
set(handles.Ipf_text1,'String',");
set(handles.Ipf_text2,'String',");
set(handles.Ipf_text2,'Enable’,'off') ; %
set(handles.|pf_pushbutton,'Enable’,'off'); %
set(handles.|pf_popup_dist,'Enable’,'off'); %
set(handles.Ipf_popup_dist,'Value',1)

else
set(hObject,'string','Distribution Input');
set(handles.Ipf_text1,'String',");
set(handles.Ipf_text2,'String",");
set(handles.Ipf_text1,'Enable’,'off");
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set(handles.Ipf_text2,'Enable’,'off'); %
% set(handles.dr_pushbutton,'Enable','on"); %

set(handles.lpf_popup_dist,'Enable’,'on"); %

end
end
% Hint: get(hObject,'Value') returns toggle state of Ipf_togglebutton

% --- Executes on button press in arf_pushbutton.

function arf_pushbutton_Callback(hObject, ~, handles)

% hObject handle to arf_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

sample = get(handles.num_sample_text,'String');

samplesize = str2num(sample);

if strcmp(sample,") == 1 || samplesize <0
errordig('Please enter number of samples','Sample Number','modal’);
return;

end

col = get(handles.arf_pushbutton,'backg’);
set(handles.arf_pushbutton,'str','RUNNING...",'backg',[.2 .6 .6]);
pause(eps);

num1 = str2num(get(handles.arf_text1,'String’));
numz2 = str2num(get(handles.arf_text2,'String'));
contents = get(handles.arf_popup_dist,'String");
popupmenuvalue = contents{get(handles.arf_popup_dist,'Value')};
cla(handles.axes1,'reset');
switch popupmenuvalue
case 'Normal'

pd = makedist('Normal','mu’,num1,'sigma’',num2);

t = truncate(pd,0,inf);

n = random(t,samplesize,1);

axes(handles.axes1)

nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);

dx = mean(diff(xi));

fi = histc(n,xi-dx);

fi = fi./sum(fi)./dx;

assignin('base','arfxi', xi);
assignin('base','arffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;

% hist(n,50);

ylabel('Probability Density');
xlabel('ARF");
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title(['ARF distribution plot with Normal distribution'...
\mu=" num2str(mean(n)) ' and \sigma ="' num2str(std(n))]);
case 'Beta’
pd = makedist('Beta’,'a’,num1,'b",num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base','arfxi', xi);
assignin('base’,'arffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('ARF");
title(['ARF distribution plot with Beta distribution'...
\mu=" num2str(mean(n)) ' and \sigma ="' num2str(std(n))])
case 'Uniform'
if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordig(‘"Upper Limit is less than lower limt','Uniform Distribution','modal')
set(handles.arf_pushbutton,'str’,'Show Plot','backg',col);
return;
else
pd = makedist('"Uniform','Upper',num1,'Lower',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'arfxi', xi);
assignin('base','arffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);

ylabel('Probability Density');
xlabel('ARF");
title(['ARF distribution plot with Uniform distribution'...
\mu="num2str(mean(n)) ' and \sigma ="' num2str(std(n))])
end
case 'Exponential'
pd = makedist('Exponential','mu’',num1);
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t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base','arfxi', xi);
assignin('base’,'arffi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density');
xlabel('ARF");
title(['ARF distribution plot with Exponential distribution'...
\mu=' num2str(mean(n)) ' and \sigma ="' num2str(std(n))]);
end
set(handles.arf_pushbutton,'str','Show Plot','backg’,col);
end

function arf_text2_Callback(hObject, ~, handles)

% hObject handle to arf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

end

% Hints: get(hObject,'String') returns contents of arf_text2 as text

% str2double(get(hObject,'String')) returns contents of arf_text2 as a double

% --- Executes during object creation, after setting all properties.
function arf_text2_CreateFcn(hObject, ~, handles)

% hObject handle to arf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white');

end

end

function arf_text1_Callback(hObject, ~, handles)

% hObject handle to arf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

Appendix C



INL/EXT-15-36669
Rev. 0 September 2015 Page 92 of 129

% Hints: get(hObject,'String') returns contents of arf_text1 as text
% str2double(get(hObject,'String')) returns contents of arf_text1 as a double

% --- Executes during object creation, after setting all properties.
function arf_text1_CreateFcn(hObject, ~, handles)

% hObject handle to arf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on selection change in arf_popup_dist.

function arf_popup_dist_Callback(hObject, ~, handles)

% hObject handle to arf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

contents = cellstr(get(hObject,'String"));
arfpopchoice = contents{get(hObject,'Value")};
switch arfpopchoice

case 'Normal'
set(handles.arf_text1,'Enable’,'inactive’) %
set(handles.arf_text2,'Enable’,'inactive’) %
set(handles.arf_pushbutton,'Enable','on") %
set(handles.arf_text1,'String’,'Mean’);
set(handles.arf_text2,'String','Std Deviation');
set(handles.arf_text1,'TooltipString',")
set(handles.arf_text2,'TooltipString',")

case 'Beta’
set(handles.arf_text1,'Enable’,'inactive’) %
set(handles.arf_text2,'Enable’,'inactive') %
set(handles.arf_pushbutton,'Enable','on") %
set(handles.arf_text1,'String','a’);
set(handles.arf_text2,'String','b");
set(handles.arf_text1, TooltipString','shape parameter’)
set(handles.arf_text2,'TooltipString','shape parameter’)

case 'Uniform’
set(handles.arf_text1,'Enable’,'inactive’) %
set(handles.arf_text2,'Enable’,'inactive’) %
set(handles.arf_pushbutton,'Enable','on") %
set(handles.arf_text1,'String','Upper Limit');
set(handles.arf_text2,'String','Lower Limit');
set(handles.arf_text1,'TooltipString',")
set(handles.arf_text2,'TooltipString',")
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case 'Exponential'
set(handles.arf_text1,'Enable','inactive') %
set(handles.arf_text2,'Enable’,'off') %
set(handles.arf_pushbutton,'Enable','on") %
set(handles.arf_text1,'String’,'Mean’);
set(handles.arf_text2,'String',");
set(handles.arf_text1,'TooltipString',")
set(handles.arf_text2,'TooltipString',")

case 'Select Distribution'
set(handles.arf_text1,'String',");
set(handles.arf_text2,'String",");
set(handles.arf_text1,'Enable’,'off') %
set(handles.arf_text2,'Enable’,'off') %
set(handles.arf_pushbutton,'Enable','off') %
set(handles.arf_text1,"TooltipString',")
set(handles.arf_text2,'TooltipString',")

end

end

% Hints: contents = cellstr(get(hObject,'String')) returns arf_popup_dist contents as cell array
% contents{get(hObject,'Value')} returns selected item from arf_popup_dist

% --- Executes during object creation, after setting all properties.
function arf_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to arf_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white');

end

end

% --- Executes on button press in arf_togglebutton.

function arf_togglebutton_Callback(hObject, ~, handles)

% hObject handle to arf_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
ispushed = get(hObject,'Value');

if ispushed
set(hObject,'string','Single Input');
set(handles.arf_text1,'Enable’,'on’);
set(handles.arf_text1,'String",");
set(handles.arf_text2,'String",");
set(handles.arf_text2,'Enable’,'off') ; %
set(handles.arf_pushbutton,'Enable’,'off'); %
set(handles.arf_popup_dist,'Enable’,'off'); %
set(handles.arf_popup_dist,'Value',1)
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else

set(hObject,'string','Distribution Input');
set(handles.arf_text1,'String',");
set(handles.arf_text2,'String",");
set(handles.arf_text1,'Enable’,'off");
set(handles.arf_text2,'Enable’,'off'); %

%

set(handles.dr_pushbutton,'Enable’,'on’); %

set(handles.arf_popup_dist,'Enable’,'on’); %

end
end

% Hint: get(hObject,'Value') returns toggle state of arf_togglebutton

% --- Executes on selection change in mar_popup_dist.
function mar_popup_dist_Callback(hObject, ~, handles)
% hObject handle to mar_popup_dist (see GCBO)

% ~

% handles structure with handles and user data (see GUIDATA)

reserved - to be defined in a future version of MATLAB

contents = cellstr(get(hObject,'String"));
marpopchoice = contents{get(hObject,'Value')};
switch marpopchoice

case 'Normal'

set(handles.mar_text1,'Enable','inactive') %
set(handles.mar_text2,'Enable','inactive') %
set(handles.mar_pushbutton,'Enable','on") %
set(handles.mar_text1,'String',{'Mean'});
set(handles.mar_text2,'String' {'Std Deviation'});
set(handles.mar_text1,'TooltipString',")
set(handles.mar_text2,'TooltipString',")

case 'Beta’

set(handles.mar_text1,'Enable','inactive') %
set(handles.mar_text2,'Enable','inactive') %
set(handles.mar_pushbutton,'Enable’,'on") %
set(handles.mar_text1,'String','a");
set(handles.mar_text2,'String','b");
set(handles.mar_text1,'TooltipString','shape parameter’)
set(handles.mar_text2,'TooltipString','shape parameter’)

case 'Uniform'

set(handles.mar_text1,'Enable','inactive') %
set(handles.mar_text2,'Enable','inactive') %
set(handles.mar_pushbutton,'Enable’,'on") %
set(handles.mar_text1,'String','Upper Limit');
set(handles.mar_text2,'String','Lower Limit');
set(handles.mar_text1,'TooltipString',")
set(handles.mar_text2,'TooltipString',")

case 'Exponential’

set(handles.mar_text1,'Enable','inactive') %
set(handles.mar_text2,'Enable’,'off') %
set(handles.mar_pushbutton,'Enable','on") %
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set(handles.mar_text1,'String’,'Mean");
set(handles.mar_text2,'String',");
set(handles.mar_text1,' TooltipString',")
set(handles.mar_text2,'TooltipString',")
case 'Select Distribution'

set(handles.mar_text1,'String',");
set(handles.mar_text2,'String',");
set(handles.mar_text1,'Enable’,'off') %
set(handles.mar_text2,'Enable’,'off') %
set(handles.mar_pushbutton,'Enable’,'off') %
set(handles.mar_text1,'TooltipString',")

set(handles.mar_text2,'TooltipString',")

end

end

% Hints: contents = cellstr(get(hObject,'String")) returns mar_popup_dist contents as cell array
% contents{get(hObject,'Value')} returns selected item from mar_popup_dist

% --- Executes during object creation, after setting all properties.
function mar_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to mar_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

function mar_text1_Callback(hObject, ~, handles)

% hObject handle to mar_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
% set(handles.mar_text1,'string',{})

end
% Hints: get(hObject,'String') returns contents of mar_text1 as text
% str2double(get(hObject,'String')) returns contents of mar_text1 as a double

% --- Executes during object creation, after setting all properties.
function mar_text1_CreateFcn(hObject, ~, handles)

% hObject handle to mar_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
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if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white');

end

end

function mar_text2_Callback(hObject, ~, handles)

% hObject handle to mar_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of mar_text2 as text
% str2double(get(hObject,'String')) returns contents of mar_text2 as a double
end

% --- Executes during object creation, after setting all properties.
function mar_text2_CreateFcn(hObject, ~, handles)

% hObject handle to mar_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on button press in mar_pushbutton.

function mar_pushbutton_Callback(hObject, ~, handles)

% hObject handle to mar_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

sample = get(handles.num_sample_text,'String');

samplesize = str2num(sample);

if strcemp(sample,") == 1 || samplesize < 0
errordig('Please enter number of samples','Sample Number','modal');
return;

end

col = get(handles.mar_pushbutton,'backg');
set(handles.mar_pushbutton,'str',/RUNNING...",'backg',[.2 .6 .6]);
pause(eps);

num1 = str2num(get(handles.mar_text1,'String"));

numz2 = str2num(get(handles.mar_text2,'String"));

contents = get(handles.mar_popup_dist,'String');

popupmenuvalue = contents{get(handles.mar_popup_dist,'Value')};
cla(handles.axes1,'reset’);

switch popupmenuvalue
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case 'Normal'
pd = makedist('Normal','mu’,num1,'sigma’',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'marxi', xi);
assignin('base’,'marfi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);
ylabel('Probability Density");
xlabel('MAR');
str = sprintf("\\fontsize{12} MAR distribution plot with Normal distribution with\mu=%0.2e Bq
\sigma =%0.2e Bq',...
mean(n),std(n));
title(str,'Units’, 'normalized’, ...
'Position’, [0.6 1.02], 'HorizontalAlignment', 'center’)

case 'Beta’

pd = makedist('Beta’,'a’,num1,'b",num2);

t = truncate(pd,0,inf);

n = random(t,samplesize,1);

axes(handles.axes1)

nbins = max(min(length(n)./10,100),50);

xi = linspace(min(n),max(n),nbins);

dx = mean(diff(xi));

fi = histc(n,xi-dx);

fi = fi./sum(fi)./dx;

assignin('base','marxi', xi);

assignin('base’,'marfi2', fi);

bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);

axis tight;

% hist(n,50);

ylabel('Probability Density');

xlabel('MAR');

str = sprintf('MAR distribution plot with Beta distribution with\\mu=%0.3e Bq ,\\sigma =%0.3e Bq',...
mean(n),std(n));

title(str,'Units', 'normalized’, ...
'Position’, [0.55 1.02], 'HorizontalAlignment', 'center’)

case 'Uniform’

if num1 < num2;
% In unifrom distribution upper limt must be greater than lower
% limit, if not show the error message
errordlg('Upper Limit is less than lower limt','Uniform Distribution','modal')
set(handles.mar_pushbutton,'str','Show Plot','backg’,col);
return;
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else
pd = makedist('Uniform','Upper',num1,'Lower',num2);
t = truncate(pd,0,inf);
n = random(t,samplesize,1);
axes(handles.axes1)
nbins = max(min(length(n)./10,100),50);
xi = linspace(min(n),max(n),nbins);
dx = mean(diff(xi));
fi = histc(n,xi-dx);
fi = fi./sum(fi)./dx;
assignin('base’,'marxi', xi);
assignin('base’,'marfi2', fi);
bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;
% hist(n,50);

ylabel('Probability Density');
xlabel('MAR");
str = sprintf('MAR distribution plot with Uniform distribution with\mu=%0.3e Bq ,\\sigma =%0.3e

Bq',...

mean(n),std(n));
title(str,'Units’, 'normalized’, ...

'Position’, [0.55 1.02], 'HorizontalAlignment', 'center’)
end

case 'Exponential'

pd = makedist('"Exponential’,'mu’,num1);

t = truncate(pd,0,inf);

n = random(t,samplesize,1);

axes(handles.axes1)

nbins = max(min(length(n)./10,100),50);

xi = linspace(min(n),max(n),nbins);

dx = mean(diff(xi));

fi = histc(n,xi-dx);

fi = fi./sum(fi)./dx;

assignin('base’,'marxi', xi);

assignin('base’,'marfi2', fi);

bar(xi,fi,'FaceColor',[.2 .6 .6],'EdgeColor',[.2 .6 .6], 'BarWidth',1);
axis tight;

% hist(n,50);

ylabel('Probability Density');

xlabel('MAR');

str = sprintf('MAR distribution plot with Exponential distribution with\mu=%0.3e Bq ,\\sigma

=%0.3e Bq',...

end

mean(n),std(n));
title(str,'Units', 'normalized, ...
'Position’, [0.55 1.02], 'HorizontalAlignment', 'center’)

set(handles.mar_pushbutton,'str’,'Show Plot','backg',col);

end

% --- Executes on button press in mar_togglebutton.
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function mar_togglebutton_Callback(hObject, ~, handles)

% hObject handle to mar_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
ispushed = get(hObject,'Value');

if ispushed
%
set(hObject,'string’,'Single Input’);
set(handles.mar_text1,'Enable’,'on’);
set(handles.mar_text1,'String",");
set(handles.mar_text2,'String',");
set(handles.mar_text2,'Enable’,'off') ; %
set(handles.mar_pushbutton,'Enable’,'off"); %
set(handles.mar_popup_dist,'Enable’,'off"); %
set(handles.mar_popup_dist,'Value',1)

else

set
set
set
set
set
set
end
end

hObiject,'string','Distribution Input');
handles.mar_text1,'String",");
handles.mar_text2,'String",");
handles.mar_text1,'Enable’,'off');
handles.mar_text2,'Enable’,'off'); %
handles.mar_popup_dist,'Enable’,'on");

P o ===~

% Hint: get(hObject,'Value') returns toggle state of mar_togglebutton

%
function file_menu_Callback(hObject, ~, handles)

% hObject handle to file_menu (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

%
function help_menu_Callback(hObject, ~, handles)

% hObject handle to help_menu (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

%
function help_running_menu_Callback(hObject, ~, handles)

% hObject handle to help_running_menu (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
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%for windows system

% filename = 'C:\Program Files\ISU\SODA\application\help.pdf’;
% winopen('C:\Program Files\ISU\SODA\application\help.pdf')
%

% mac system

system(‘'open /Applications/ISU/SODA/application/help.pdf')

% system('open help.pdf');

end

%
function about_menu_Callback(hObject, ~, handles)

% hObject handle to about_menu (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
About;

% msgbox({'Dr. Chad Pope, Idaho State University' ' ' 'Jason Andrus, Idaho National Lab'...
% '''Graduate Student''''Kushal Bhattarai, Idaho State University',...

% '''Undergraduate Students''' 'Abdullah Alomani''' 'Abraham Chupp'...

% '''Mason Jaussi'l,'About');

end

%
function load_menu_Callback(hObiject, ~, handles)
% hObject handle to load_menu (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
[filename,pathname] = uigetfile("*.mat','Load Work Space');
if isequal(filename,0)
return
end

load(fullfile(pathname,filename),'userinput');

%load MAR
set(handles.num_sample_text,'String',userinput.num_sample_text);
set(handles.mar_togglebutton,'Value',userinput.mar_togglebutton);
if userinput.mar_togglebutton == 0;
set(handles.mar_togglebutton,'String','Distribution Input');
set(handles.mar_popup_dist,'Enable’,'on’','Value',userinput.mar_popup_dist);
if userinput.mar_popup_dist > 1 && userinput.mar_popup_dist < 5;
set(handles.mar_text1,'Enable’,'on','String',userinput.mar_text1);
set(handles.mar_text2,'Enable’,'on','String',userinput.mar_text2);
set(handles.mar_pushbutton,'Enable’,'on");
elseif userinput.mar_popup_dist == 5;
set(handles.mar_text1,'Enable’,'on','String',userinput.mar_text1);
set(handles.mar_pushbutton,'Enable’,'on");
end
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else
set(handles.mar_togglebutton,'String','Single Input'’);
set(handles.mar_popup_dist,'Enable’,'off','Value',1)
set(handles.mar_text1,'Enable','on','String',userinput.mar_text1);
set(handles.mar_text2,'Enable','off','String",");
set(handles.mar_pushbutton,'Enable’,'off");

end

%Iload DR

set(handles.dr_togglebutton,'Value',userinput.dr_togglebutton);

if userinput.dr_togglebutton == 0;
set(handles.dr_togglebutton,'String','Distribution Input');
set(handles.dr_popup_dist,'Enable','on','Value',userinput.dr_popup_dist);
if userinput.dr_popup_dist > 1 && userinput.dr_popup_dist < 5;
set(handles.dr_text1,'Enable’,'on','String’,userinput.dr_text1);
set(handles.dr_text2,'Enable’,'on','String',userinput.dr_text2);
set(handles.dr_pushbutton,'Enable’,'on’);

elseif userinput.dr_popup_dist == 5;
set(handles.dr_text1,'Enable’,'on','String',userinput.dr_text1);
set(handles.dr_pushbutton,'Enable’,'on");

end

else
set(handles.dr_togglebutton,'String’,'Single Input’);
set(handles.dr_popup_dist,'Enable’,'off','Value',1)
set(handles.dr_text1,'Enable’,'on','String",userinput.dr_text1);
set(handles.dr_text2,'Enable’,'off','String',");
set(handles.dr_pushbutton,'Enable’,'off");

end

%load ARF
set(handles.arf_togglebutton,'Value',userinput.arf_togglebutton);

if userinput.arf_togglebutton == 0;
set(handles.arf_togglebutton,'String','Distribution Input');
set(handles.arf_popup_dist,'Enable’,'on’','Value',userinput.arf_popup_dist);
if userinput.arf_popup_dist > 1 && userinput.arf_popup_dist <5
set(handles.arf_text1,'Enable’,'on','String’,userinput.arf_text1);
set(handles.arf_text2,'Enable’,'on’,'String’,userinput.arf_text2);
set(handles.arf_pushbutton,'Enable’,'on’);

elseif userinput.arf_popup_dist == 5;
set(handles.arf_text1,'Enable’,'on','String',userinput.arf_text1);
set(handles.arf_pushbutton,'Enable’,'on’);

end

else
set(handles.arf_togglebutton,'String','Single Input');
set(handles.arf_popup_dist,'Enable’,'off','Value',1)
set(handles.arf_text2,'Enable’,'off','String',");
set(handles.arf_text1,'Enable','on','String',userinput.arf_text1);
set(handles.arf_pushbutton,'Enable’,'off");

end

%load RF
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set(handles.rf_togglebutton,'Value',userinput.rf_togglebutton);

if userinput.rf_togglebutton == 0;
set(handles.rf_togglebutton,'String','Distribution Input');
set(handles.rf_popup_dist,'Enable’,'on’,'Value',userinput.rf_popup_dist);
if userinput.rf_popup_dist > 1 && userinput.rf_popup_dist< 5
set(handles.rf_text1,'Enable','on','String',userinput.rf_text1);
set(handles.rf_text2,'Enable’,'on','String',userinput.rf_text2);
set(handles.rf_pushbutton,'Enable’,'on’");

elseif userinput.rf_popup_dist == 5;
set(handles.rf_text1,'Enable’,'on','String',userinput.rf_text1);
set(handles.rf_pushbutton,'Enable’,'on’");

end

else
set(handles.rf_togglebutton,'String','Single Input");
set(handles.rf_popup_dist,'Enable’,'off','Value',1)
set(handles.rf_text2,'Enable','off','String",");
set(handles.rf_text1,'Enable’,'on','String',userinput.rf_text1);
set(handles.rf_pushbutton,'Enable’,'off");

end

%load LPF

set(handles.Ipf_togglebutton,'Value',userinput.lpf_togglebutton);

if userinput.lpf_togglebutton == 0;
set(handles.Ipf_togglebutton,'String','Distribution Input’);
set(handles.Ipf_popup_dist,'Enable’,'on','Value',userinput.lpf_popup_dist);
if userinput.lpf_popup_dist > 1 && userinput.lpf_popup_dist < 5;
set(handles.Ipf_text1,'Enable’,'on','String',userinput.Ipf_text1);
set(handles.lpf_text2,'Enable','on','String',userinput.Ipf_text2);
set(handles.Ipf_pushbutton,'Enable’,'on’);

elseif userinput.lpf_popup_dist == 5;
set(handles.Ipf_text1,'Enable’,'on','String',userinput.Ipf_text1);
set(handles.Ipf_pushbutton,'Enable’,'on’);

end

else
set(handles.Ipf_togglebutton,'String','Single Input’);
set(handles.lpf_popup_dist,'Enable’,'off','Value',1);
set(handles.Ipf_text2,'Enable’,'off','String',");
set(handles.Ipf_text1,'Enable’,'on','String',userinput.Ipf_text1);
set(handles.Ipf_pushbutton,'Enable’,'off");

end

%Iload BR
set(handles.br_togglebutton,'Value',userinput.br_togglebutton);

if userinput.br_togglebutton == 0;
set(handles.br_togglebutton,'String','Distribution Input');
set(handles.br_pushbutton,'Enable’,'on');

else
set(handles.br_togglebutton,'Value',1,'String','Single Input');
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set(handles.br_text1,'Enable’,'on','String’,userinput.br_text1);
set(handles.br_pushbutton,'Enable’,'off');
end

%load DCF
set(handles.dcf_togglebutton,'Value',userinput.dcf_togglebutton);

if userinput.dcf_togglebutton == 0;
set(handles.dcf_togglebutton,'String','Distribution Input');
set(handles.dcf_popup_dist,'Enable’,'on','Value',userinput.dcf_popup_dist);
if userinput.dcf_popup_dist > 1 && userinput.dcf_popup_dist < 5;
set(handles.dcf_text1,'Enable’,'on','String',userinput.dcf_text1);
set(handles.dcf_text2,'Enable’,'on','String',userinput.dcf_text2);
set(handles.dcf_pushbutton,'Enable’,'on’);

elseif userinput.dcf_popup_dist == 5;
set(handles.dcf_text1,'Enable’,'on','String',userinput.dcf_text1);
set(handles.dcf_pushbutton,'Enable’,'on');

end

else
set(handles.dcf_togglebutton,'String','Single Input');
set(handles.dcf_popup_dist,'Enable’,'on’,'String',{'Select Isotope';'U-238";'U-239";'Pu-239';'Pu-235"...

,'Value',userinput.dcf_popup_dist);
set(handles.dcf_text2,'Enable’,'off','String',");
set(handles.dcf_text1,'Enable’,'on’,'String',userinput.dcf_text1);
set(handles.dcf_pushbutton,'Enable’,'off');

end

%load cq

%
set(handles.cq_togglebutton,'Value',userinput.cq_togglebutton);
if userinput.cq_togglebutton == 0;
set(handles.cq_togglebutton,'String','Distribution Input');
set(handles.terrain_popup,'Enable’,'on’,'Value',userinput.terrain_popup);
if userinput.terrain_popup == 2;
set(handles.stability_popup,'Enable’,'on’,'String",{'Select Stability';'A";'B";...
'C",'D";'E";'F"},'Value',userinput.stability_popup);
elseif userinput.terrain_popup == 3;
set(handles.stability_popup,'Enable’,'on’,'String",{'Select Stability';'A-B";'C';...
'D"'E-F'},'Value',userinput.stability _popup);
else
set(handles.stability_popup,'Enable’,'off"String',{'Select Stability'});
end
set(handles.windspeed_popup_dist,'Enable’,'on','Value’,userinput.windspeed_popup_dist);
set(handles.cq_text1,'Enable’,'off','String',");
set(handles.height_text,'String',userinput.height_text);
set(handles.distance_text1,'Enable','on’,'String’,userinput.distance_text1);
set(handles.distance_text2,'Enable’,'on’,'String’,userinput.distance_text2);
set(handles.cq_pushbutton,'Enable’,'off");
if userinput.windspeed_popup_dist > 1
set(handles.windspeed_text1,'Enable’,'on','String',userinput.windspeed_text1);
set(handles.windspeed_text2,'Enable’,'on','String',userinput.windspeed_text2);
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set(handles.cq_pushbutton,'Enable’,'on’);
end

else
set(handles.cq_togglebutton,'Value',1,'String','Single Input');
set(handles.terrain_popup,'Enable’,'off','Value',1);
set(handles.stability _popup,'Enable','off','Value',1);
set(handles.windspeed_popup_dist,'Enable’,'off','Value',1);
set(handles.cq_pushbutton,'Enable’,'off");

set(handles.cq_text1,'Enable’,'on’,'String’,userinput.cq_text1);

set(handles.distance_text1,'Enable’,'off','String',");
set(handles.distance_text2,'Enable’,'off','String’,");
set(handles.height_text,'Enable’,'off','String',");
set(handles.windspeed_text1,'Enable’,'off','String",");
set(handles.windspeed_text2,'Enable’,'off','String',");

end
end

%
function save_work_menu_Callback(hObject, ~, handles)
% hObject handle to save_work_menu (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

[filename,pathname] = uiputfile("™.mat','Save Work Spcae as');

if pathname == 0 %if the user pressed cancelled, then we exit this callback

return
end

userinput.num_sample_text = str2num(get(handles.num_sample_text,'String"));

userinput.mar_togglebutton = get(handles.mar_togglebutton,'Value');
userinput.mar_popup_dist= get(handles.mar_popup_dist,'Value');
userinput.mar_text1 = str2znum(get(handles.mar_text1,'String"));
userinput.mar_text2 = str2num(get(handles.mar_text2,'String"));

userinput.dr_togglebutton = get(handles.dr_togglebutton,'Value');

userinput.dr_popup_dist = get(handles.dr_popup_dist,"Value');
userinput.dr_text1 = str2znum(get(handles.dr_text1,'String"));
userinput.dr_text2 = str2znum(get(handles.dr_text2,'String"));

userinput.arf_togglebutton = get(handles.arf_togglebutton,'Value');
userinput.arf_popup_dist = get(handles.arf_popup_dist,'Value');

userinput.arf_text1 = str2num(get(handles.arf_text1,'String"));
userinput.arf_text2 = str2num(get(handles.arf_text2,'String"));

userinput.rf_togglebutton = get(handles.rf_togglebutton,'Value');
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userinput.rf_popup_dist = get(handles.rf_popup_dist,'Value');
userinput.rf_text1 = str2num(get(handles.rf_text1,'String'));
userinput.rf_text2 = str2num(get(handles.rf_text2,'String'));

userinput.lpf_togglebutton = get(handles.Ipf_togglebutton,'Value");
userinput.lpf_popup_dist = get(handles.lpf_popup_dist,'Value'");
userinput.Ipf_text1 = str2num(get(handles.lpf_text1,'String"));
userinput.lpf_text2 = str2num(get(handles.lpf_text2,'String"));

userinput.br_togglebutton = get(handles.br_togglebutton,'Value');
userinput.br_text1 = str2num(get(handles.br_text1,'String’));

userinput.dcf_togglebutton = get(handles.dcf_togglebutton,'Value");
userinput.dcf_popup_dist = get(handles.dcf_popup_dist,'Value');
userinput.dcf_text1 = str2num(get(handles.dcf_text1,'String'));
userinput.dcf_text2 = str2num(get(handles.dcf_text2,'String"));

userinput.cq_togglebutton = get(handles.cq_togglebutton,'Value");
userinput.distance_text1 = str2num(get(handles.distance_text1,'String"));
userinput.distance_text2 = str2num(get(handles.distance_text2,'String"));
userinput.terrain_popup = get(handles.terrain_popup,'Value');
userinput.stability_popup = get(handles.stability_popup,'Value');
userinput.windspeed_popup_dist = get(handles.windspeed_popup_dist,'Value');
userinput.cq_text1= str2num(get(handles.cq_text1,'String"));

userinput.windspeed_text1= str2num(get(handles.windspeed_text1,'String'));
userinput.windspeed_text2= str2num(get(handles.windspeed_text2,'String'));
userinput.height_text = str2num(get(handles.height_text,'String'));

save(fullfile(pathname,filename),'userinput’)
end

%
function save_image_menu_Callback(hObject, ~, handles)

% hObject handle to save_image_menu (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

[filename,pathname] = uiputfile(*.jpg;*.png;*.tif','Save as');

if pathname == 0 %if the user pressed cancelled, then we exit this callback
return

end

haxes=handles.axes1;

ftmp = figure('visible','off");

new_axes = copyobj(haxes, ftmp);

set(new_axes,'Units','normalized','Position’',[0.1 0.1 0.8 0.8]);
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saveas(ftmp, fullfile(pathname,filename));
delete(ftmp);
end

%
function exit_menu_Callback(hObject, ~, handles)
% hObject handle to exit_menu (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
exit_button = questdIg('Exit Now?','Exit SODA','Yes','No','No");
switch exit_button;
case 'Yes'
delete(handles.figure1);
case 'No'
return

end
end

% --- Executes when mar_uipanel is resized.

function mar_uipanel_ResizeFcn(hObject, ~, handles)

% hObject handle to mar_uipanel (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

% --- Executes on button press in cq_togglebutton.

function togglebutton9 Callback(hObject, ~, handles)

% hObject handle to cq_togglebutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hint: get(hObject,'Value') returns toggle state of cq_togglebutton
end

% --- Executes on button press in cq_pushbutton.

function pushbutton10_Callback(hObject, ~, handles)

% hObject handle to cq_pushbutton (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

function cq_text_Callback(hObject, ~, handles)

% hObject handle to cq_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of cq_text1 as text
% str2double(get(hObject,'String')) returns contents of cq_text1 as a double
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end

% --- Executes during object creation, after setting all properties.
function cq_text CreateFcn(hObject, ~, handles)

% hObject handle to cq_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white');

end

end

function distance_text2_Callback(hObject, ~, handles)

% hObject handle to distance_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of distance_text2 as text
% str2double(get(hObject,'String')) returns contents of distance_text2 as a double
end

% --- Executes during object creation, after setting all properties.
function distance_text2_ CreateFcn(hObject, ~, handles)

% hObject handle to distance_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

function distance_text1_Callback(hObject, ~, handles)

% hObject handle to distance_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of distance_text1 as text
% str2double(get(hObject,'String")) returns contents of distance_text1 as a double
end

% --- Executes during object creation, after setting all properties.

function distance_text1_CreateFcn(hObject, ~, handles)
% hObject handle to distance_text1 (see GCBO)
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% ~ reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on selection change in distance_popup_dist.
function distance_popup_dist_Callback(hObject, ~, handles)
% hObject handle to distance_popup_dist (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
contents = cellstr(get(hObject,'String'));
distance_popchoice = contents{get(hObject,'Value")};
switch distance_popchoice
case 'Normal'
set(handles.distance_text1,'Enable’,'inactive') %
set(handles.distance_text2,'Enable','inactive') %
set(handles.distance_text1,'String','Mean');
set(handles.distance_text2,'String','Std Deviation');
set(handles.cq_pushbutton,'Enable’,'off')
set(handles.distance_text1,'TooltipString',")
set(handles.distance_text2,'TooltipString',")
case 'Beta’
set(handles.distance_text1,'Enable','inactive’) %
set(handles.distance_text2,'Enable’,'inactive’) %
set(handles.distance_text1,'String','a');
set(handles.distance_text2,'String','b");
set(handles.distance_text1,'TooltipString','shape parameter")
set(handles.distance_text2,'TooltipString','shape parameter")
set(handles.cq_pushbutton,'Enable’,'off')
case 'Uniform'
set(handles.distance_text1,'Enable’,'inactive') %
set(handles.distance_text2,'Enable','inactive') %
set(handles.distance_text1,'String','"Upper Limit");
set(handles.distance_text2,'String','Lower Limit");
set(handles.cq_pushbutton,'Enable’,'off")
set(handles.distance_text1,'TooltipString',")
set(handles.distance_text2,'TooltipString',")
case 'Exponential’
set(handles.distance_text1,'Enable’,'inactive') %
set(handles.distance_text2,'Enable’,'off') %
set(handles.distance_text1,'String','Mean');
set(handles.cq_pushbutton,'Enable’,'off')
set(handles.distance_text2,'String',");
set(handles.distance_text1,'TooltipString',")
set(handles.distance_text2,'TooltipString',")
case 'Select Distribution'
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set(handles.distance_text1,'String',");
set(handles.distance_text2,'String',");
set(handles.distance_text1,'Enable’,'off') %
set(handles.distance_text2,'Enable’,'off') %
set(handles.cq_pushbutton,'Enable’,'off') %
set(handles.distance_text1,'TooltipString',"

)
L)

set(handles.distance_text2,'TooltipString’,

end

end

% Hints: contents = cellstr(get(hObject,'String')) returns distance_popup_dist contents as cell array
% contents{get(hObject,'Value")} returns selected item from distance_popup_dist

% --- Executes during object creation, after setting all properties.
function distance_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to distance_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

function height_text_Callback(hObject, ~, handles)

% hObject handle to height_text (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of height_text as text
% str2double(get(hObject,'String")) returns contents of height_text as a double
end

% --- Executes during object creation, after setting all properties.
function height_text_CreateFcn(hObject, ~, handles)

% hObject handle to height_text (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end
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% --- Executes on selection change in stability_popup.

function stability_popup_Callback(hObject, ~, handles)

% hObject handle to stability_popup (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String")) returns stability_popup contents as cell array
% contents{get(hObject,'Value')} returns selected item from stability_popup
end

% --- Executes during object creation, after setting all properties.
function stability_popup_CreateFcn(hObject, ~, handles)

% hObject handle to stability _popup (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes on selection change in terrain_popup.
function terrain_popup_Callback(hObiject, ~, handles)
% hObject handle to terrain_popup (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
contents = cellstr(get(hObject,'String"));
terrain_popchoice = contents{get(hObject,'Value")};
switch terrain_popchoice
case 'Urban Area’
set(handles.stability_popup,'Enable’,'on")
set(handles.stability_popup,'String',{'Select Stability';'A-B";'C';...
'D';'E-F'},'Value', 1);
case 'Rural/Open Country'
set(handles.stability_popup,'Enable’,'on")
set(handles.stability_popup,'String',{'Select Stability';'A";'B";...
'C";'D';'E";'F'},'Value', 1);
case 'Select Terrain'
set(handles.stability_popup,'Value', 1,'String','Select Stability','Enable’,'off");
end
end

% Hints: contents = cellstr(get(hObject,'String')) returns terrain_popup contents as cell array
% contents{get(hObject,'Value')} returns selected item from terrain_popup

% --- Executes during object creation, after setting all properties.
function terrain_popup_CreateFcn(hObject, ~, handles)
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% hObject handle to terrain_popup (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

% --- Executes when figure1 is resized.

function figure1_ResizeFcn(hObject, ~, handles)

% hObject handle to figure1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

function windspeed_text2_Callback(hObject, ~, handles)

% hObject handle to windspeed_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of windspeed_text2 as text
% str2double(get(hObject,'String')) returns contents of windspeed_text2 as a double
end

% --- Executes during object creation, after setting all properties.
function windspeed_text2 CreateFcn(hObject, ~, handles)

% hObject handle to windspeed_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white'");

end

end

function windspeed_text1_Callback(hObject, ~, handles)

% hObject handle to windspeed_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of windspeed_text1 as text
% str2double(get(hObject,'String')) returns contents of windspeed_text1 as a double
end

% --- Executes during object creation, after setting all properties.
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function windspeed_text1_CreateFcn(hObject, ~, handles)

% hObject handle to windspeed_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white');

end

end

% --- Executes on selection change in windspeed_popup_dist.
function windspeed_popup_dist_Callback(hObject, ~, handles)

% hObject handle to windspeed_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String')) returns windspeed_popup_dist contents as cell array
% contents{get(hObject,'Value')} returns selected item from windspeed_popup_dist
contents = cellstr(get(hObject,'String"));
windspeed_popchoice = contents{get(hObject,'Value")};
switch windspeed_popchoice
case 'Normal'
set(handles.windspeed_text1,'Enable’,'inactive’) %
set(handles.windspeed_text2,'Enable','inactive’) %
set(handles.windspeed text1,'String','Mean’);
set(handles.windspeed_text2,'String','Std Deviation');
set(handles.cq_pushbutton,'Enable’,'on")
set(handles.windspeed_text1, TooltipString',")
set(handles.windspeed_text2,'TooltipString',")
case 'Beta’
set(handles.windspeed_text1,'Enable','inactive’) %
set(handles.windspeed_text2,'Enable’,'inactive') %
set(handles.windspeed_text1,'String','a’);
set(handles.windspeed_text2,'String','b");
set(handles.windspeed_text1, TooltipString','shape parameter’)
set(handles.windspeed_text2,'TooltipString','shape parameter’)
set(handles.cq_pushbutton,'Enable’,'on")
case 'Uniform’
set(handles.windspeed_text1,'Enable','inactive’) %
set(handles.windspeed_text2,'Enable','inactive’) %
set(handles.windspeed_text1,'String','Upper Limit');
set(handles.windspeed_text2,'String','Lower Limit');
set(handles.cq_pushbutton,'Enable’,'on")
set(handles.windspeed_text1,TooltipString',")
set(handles.windspeed_text2,'TooltipString',")
case 'Exponential'
set(handles.windspeed_text1,'Enable','inactive’) %
set(handles.windspeed_text2,'Enable’,'off') %
set(handles.windspeed_text1,'String','Mean');
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set(handles.cq_pushbutton,'Enable’,'on")
set(handles.windspeed_text2,'String',");
set(handles.windspeed_text1, TooltipString',")
set(handles.windspeed_text2,'TooltipString',")
case 'Select Distribution'

set(handles.windspeed_text1,'String',");
set(handles.windspeed_text2,'String',");
set(handles.windspeed_text1,'Enable’,'off') %
set(handles.windspeed_text2,'Enable’,'off') %
set(handles.cq_pushbutton,'Enable’,'off') %
set(handles.windspeed_text1,'TooltipString',")
set(handles.windspeed_text2," TooltipString',")

end

end

% --- Executes during object creation, after setting all properties.
function windspeed_popup_dist_CreateFcn(hObject, ~, handles)

% hObject handle to windspeed_popup_dist (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor','white");

end

end

% --- Executes when user attempts to close figure1.

function figure1_CloseRequestFcn(hObject, ~, handles)

% hObject handle to figure1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Hint: delete(hObject) closes the figure
exit_button = questdIg('Exit Now?','Exit SODA','Yes','No','Yes');
switch exit_button;
case 'Yes'
delete(hObject);
case 'No'
return
end
end

%
function random_gen_Callback(hObiject, ~, handles)

% hObject handle to random_gen (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
rng('default');
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msgbox('Random Number Generator has been reset','Reset');
end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over mar_text1.
function mar_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to mar_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% set(hObject,'String',",'Enable’,'on")

set(hObject,'Enable’,'on");

set(handles.mar_text1,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over mar_text2.
function mar_text2_ButtonDownFcn(hObject, ~, handles)

% hObject handle to mar_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.mar_text2,'string',[]);

end

% --- If Enable == "'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over dr_text1.
function dr_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to dr_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.dr_text1,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over dr_text2.
function dr_text2 ButtonDownFcn(hObject, ~, handles)

% hObject handle to dr_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.dr_text2,'string',[]);

end

% --- If Enable == "'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over arf_text1.
function arf_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to arf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");
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set(handles.arf_text1,'string',[]);

end

% --- If Enable == "'on', executes on mouse press in 5 pixel border.
% --- Otherwise, executes on mouse press in 5 pixel border or over arf_text2.
function arf_text2_ButtonDownFcn(hObject, ~, handles)

% hObject handle to arf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.arf_text2,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over rf_text1.
function rf_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to rf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.rf_text1,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over rf_text2.
function rf_text2_ButtonDownFcn(hObject, ~, handles)

% hObject handle to rf_text2 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.rf_text2,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over Ipf_text1.
function Ipf_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to Ipf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.Ipf_text1,'string',[]);

end

% --- If Enable == "'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over Ipf_text1.
function Ipf_text2_ ButtonDownFcn(hObject, ~, handles)

% hObject handle to Ipf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.Ipf_text2,'string',[]);

end
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% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over height_text.
function height_text_ButtonDownFcn(hObject, ~, handles)

% hObject handle to height_text (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.height_text,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over windspeed_text1.
function windspeed_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to windspeed_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.windspeed_text1,'string',[]);

end

% --- If Enable == "'on', executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over windspeed_text1.
function windspeed_text2_ ButtonDownFcn(hObject, ~, handles)

% hObject handle to windspeed_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.windspeed_text2,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.
% --- Otherwise, executes on mouse press in 5 pixel border or over dcf_text1.
function dcf_text1_ButtonDownFcn(hObject, ~, handles)

% hObject handle to dcf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.dcf_text1,'string',[]);

end

% --- If Enable == 'on', executes on mouse press in 5 pixel border.
% --- Otherwise, executes on mouse press in 5 pixel border or over dcf_text1.
function dcf_text2_ButtonDownFcn(hObject, ~, handles)

% hObject handle to dcf_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
set(hObject,'Enable’,'on");

set(handles.dcf_text2,'string',[]);

end

% --- Executes during object deletion, before destroying properties.
function figure1_DeleteFcn(hObject, ~, handles)

% hObject handle to figure1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB
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% handles structure with handles and user data (see GUIDATA)
end

% --- Executes during object deletion, before destroying properties.
function mar_text1_DeleteFcn(hObject, ~, handles)

% hObject handle to mar_text1 (see GCBO)

% ~ reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
end

% --- Executes on button press in fit_dist.
function fit_dist_Callback(hObject, ~, handles)
% hObject handle to fit_dist (see GCBO)
% ~ reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
ced = getappdata(0,'ced');
col = get(handles.fit_dist,'backg');
set(handles.fit_dist,'str',/RUNNING...",'backg',[.2 .6 .6]);
pause(eps);
[~,PD]=allfitdistBICPDF(ced,handles);
set(handles.fit_dist,'str','Fit Distribution','backg',col);
% assignin(‘base’,'PD', PD);
switch PD{1, 1}.DistributionName
case 'Generalized Extreme Value'
msgbox({PD{1, 1}.DistributionName ['k =' num2str(PD{1, 1}.k)]...
[[Mean=" num2str(PD{1, 1}.mu)] ['Sigma =' num2str(PD{1, 1}.sigma)]},'Best Fit','modal’)
case 'Inverse Gaussian'
msgbox({PD{1, 1}.DistributionName ['Mean ="' num2str(PD{1, 1}.mu)]...
[Lambda= ' num2str(PD{1, 1}.lambda)]},'Best Fit','modal')
case 'Lognormal'
msgbox({PD{1, 1}.DistributionName ['Mean ="' num2str(PD{1, 1}.mu)]...
[[Sigma="num2str(PD{1, 1}.sigma)] },'Best Fit','/modal')
case 'Log-Logistic'
msgbox({PD{1, 1}.DistributionName ['Mean ="' num2str(PD{1, 1}.mu)]...
['Sigma= " num2str(PD{1, 1}.sigma)] },'Best Fit','modal')
case 't Location-Scale'
msgbox({PD{1, 1}.DistributionName ['Mean =' num2str(PD{1, 1}.mu)]...
['Sigma= "' num2str(PD{1, 1}.sigma)] [Nu="num2str(PD{1, 1}.nu)]},'Best Fit','modal’)
case 'Gamma’
msgbox({PD{1, 1}.DistributionName ['a =' num2str(PD{1, 1}.a)]...
['b="num2str(PD{1, 1}.b)] },'Best Fit','modal’)
case 'Beta’
msgbox({PD{1, 1}.DistributionName ['a =' num2str(PD{1, 1}.a)]...
['b="num2str(PD{1, 1}.b)] },'Best Fit','modal’)
case 'Weibull'
msgbox({PD{1, 1}.DistributionName ['A =' num2str(PD{1, 1}.A)]...
['B="num2str(PD{1, 1}.B)] },'Best Fit','modal')
case 'Generalized Pareto'
msgbox({PD{1, 1}.DistributionName ['k ="' num2str(PD{1, 1}.k)]...
[Sigma="num2str(PD{1, 1}.sigma)] [ Theta="' num2str(PD{1, 1}.theta)]},'Best Fit','modal’)
case 'Exponential'
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msgbox({PD{1, 1}.DistributionName ['Mean =' num2str(PD{1, 1}.mu)]},'Best Fit','modal’)
case 'Rayleigh'
msgbox({PD{1, 1}.DistributionName ['B =' num2str(PD{1, 1}.B)]},'Best Fit','modal’)
case 'Logistic'
msgbox({PD{1, 1}.DistributionName ['Mean =' num2str(PD{1, 1}.mu)]...
['Sigma= ' num2str(PD{1, 1}.sigma)] },'Best Fit','modal')
case 'Normal'
msgbox({PD{1, 1}.DistributionName ['Mean ="' num2str(PD{1, 1}.mu)]...
['Sigma= ' num2str(PD{1, 1}.sigma)] },'Best Fit','modal')
case 'Extreme Value'
msgbox({PD{1, 1}.DistributionName ['Mean ="' num2str(PD{1, 1}.mu)]...
['Sigma= " num2str(PD{1, 1}.sigma)] },'Best Fit','modal')

end

end

function [D, PD] = allfitdistBICPDF(data,handles)
%ALLFITDIST Fit all valid parametric probability distributions to data.

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

[D PD] = ALLFITDIST(DATA) fits all valid parametric probability
distributions to the data in vector DATA by BIC method, and returns
a struct D of fitted distributions and parameters and a struct of
objects PD representing the fitted distributions. PD is an object

in a class derived from the ProbDist class.

[...] = ALLFITDIST(...,'PDF") or (...,"CDF") plots either the PDF or CDF
of a subset of the fitted distribution. The distributions are plotted in
order of fit, according to SORTBY.

List of distributions it will try to fit
Beta
Exponential
Gamma
Inverse Gaussian
Logistic
Log-logistic
Lognormal
Normal

EXAMPLE 1
Given random data from an unknown continuous distribution, find the
best distribution which fits that data, and plot the PDFs to compare
graphically.
data = normrnd(5,3,1e4,1); %Assumed from unknown distribution
[D PD] = allfitdist(data,'PDF'); %Compute and plot results
D(1) %Show output from best fit
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% Mike Sheppard

% Last Modified: 17-Feb-2012
% Arr. Steffanie Nestor

% Last Modified: 31-Mar-2015
% Arr. Kushal Bhattarai

% Last Modified: 04-02-2015

%% Check Inputs
vin={"pdf'};

distname={'beta’, exponentlal' ..
'‘extreme value', 'gamma’, generallzed extreme value',
'inversegaussian', 'logistic', 'loglogistic', .
'lognormal’, 'normal’,'rayleigh’, 'tIocationscaIe', ‘weibull'};

vin(1)=[J;

n=numel(data); %Number of data points
data = data(:);

D=[;

%% Run through all distributions in FITDIST function
warning(‘off','all'); % Turn off all future warnings
for indx=1:length(disthname)
try
dname=distname{indx};
PD = fitdist(data,dname,vin{:});

NLL=PD.NLogL; % -Log(L)
%lIf NLL is non-finite number, produce error to ignore distribution
if ~isfinite(NLL)

error('non-finite NLL");
end
num=length(D)+1;
PDs(num) = {PD}; %#ok<*AGROW>
k=numel(PD.Params); %Number of parameters
% assigns response to return/plot variable
D(num).DistName=PD.DistName;
D(num).BIC=-2*(-NLL)+k*log(n);
D(num).ParamNames=PD.ParamNames;
D(num).ParamDescription=PD.ParamDescription;
D(num).Params=PD.Params;

D(num).Paramci=PD.paramci;
D(num).ParamCov=PD.ParamCov;
D(num).Support=PD.Support;

catch err %#ok<NASGU>
%Ignore distribution
end
end

Appendix C



INL/EXT-15-36669
Rev. 0 September 2015

Page 120 of 129

warning(‘on','all'); %Turn back on warnings

if numel(D)==0
errordig('No distributions were found','Error');
return;

end

%% Sort distributions

% prepares distribution fits according to BIC best fit to data
indx1=1:length(D); %ldentity Map

[~,indx1]=sort([D.BIC]);

D=D(indx1); PD = PDs(indx1);

% Plot
plotfigs(data,D,PD,handles);

end

function plotfigs(data,D,PD,handles)
%Plot functionality for continuous case due to Jonathan Sullivan
%Modified by author for discrete case

%Maximum number of distributions to include
%max_num_dist=Inf; %All valid distributions
max_num_dist=4;

cla(handles.axes1,'reset’);
axes(handles.axes1);

%% Probability Density / Mass Plot

%Continuous Data

nbins = max(min(length(data)./10,100),50);

xi = linspace(min(data),max(data),nbins);

dx = mean(diff(xi));

xi2 = linspace(min(data),max(data),nbins*10)’;
fi = histc(data,xi-dx);

fi = fi./sum(fi)./dx;

assignin('base’, fitxi', xi);

assignin('base’,fitfi2', fi);

inds = 1:min([max_num_dist,numel(PD)]);

ys = cellfun(@(PD) pdf(PD,xi2),PD(inds),'UniformOutput’,0);
ys = cat(2,ys{:});

[r_gen,x_gen] = ksdensity(data);
plot(x_gen,r_gen,'LineWidth',3,'color','k");

% hold on;
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% bar(xi,fi,'FaceColor','m','EdgeColor','m','BarWidth’, 1);

hold on;

plot(xi2,ys,'LineWidth',1.5)

axis tight;

legend(['Random Generated',{D(inds).DistName}],'Location’,'NE");

xlabel('Commited Effective Dose (rem)');

ylabel('Probability Density');

title(['Probability Density Function with \mu ="' num2str(mean(data)) ' \sigma =' num2str(std(data))]);
grid on;

end

% --- Executes on key press with focus on mar_text1 and none of its controls.
function mar_text1_KeyPressFcn(hObject, ~, handles)

% hObject handle to mar_text1 (see GCBO)

% ~ structure with the following fields (see UICONTROL)

% Key: name of the key that was pressed, in lower case

% Character: character interpretation of the key(s) that was pressed
% Modifier: name(s) of the modifier key(s) (i.e., control, shift) pressed
% handles structure with handles and user data (see GUIDATA)

end
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APPENDIX D:
Damage Ratio Experiment Data
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