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Course Content 

• Kornucopia at a Glance

• Getting Help/Guidance and Finding Functions & Examples

• An Introduction to the k_units Data Type

▪ A variety of topics related to the syntax of using k_units data type are discussed.

• More on Kornucopia Syntax

▪ ADV parameter

▪ Flexible XY data input syntax

▪ Smooth, Curley, & Square Braces plus , ; and : syntax

• Importing & Exporting Data Files with Kornucopia Functions

• Plotting Curves

• Kornucopia Results Workbook™ via Tabbed Plots

• Workshop Examples of Complete Kornucopia Workflows
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Legal Notices

• The information in this document is subject to change without notice and should not be construed as a commitment by Bodie 

Technology, Inc.

• Bodie Technology, Inc. assumes no responsibility for any errors that may appear in this document.

• Copyright © 2004 – 2022 Bodie Technology, Inc.

▪ Printed in U.S.A.  All rights reserved.

▪ Printing: June 2022, rev 01.

• Kornucopia is a registered trademark of Bodie Technology, Inc. 

The following are trademarks of Bodie Technology, Inc: 

The Kornucopia logo, “Faster data analysis with greater understanding”, “Work Smarter – Work Faster”, “Smart-Tools for 

Analysis”, and “Smart-Tools for Analyzing Noisy and Challenging Problems”. 

The “pot of gold” logo is a service mark of Bodie Technology, Inc.

▪ All other brand or product names are trademarks or registered trademarks of their respective companies or organizations.

• This training will be recorded, and an edited version of the video will be available on our website at a later date.
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Bodie Technology, Inc.

We specialize in solving complex problems in nonlinear mechanics by employing 

a proven mix of computational and testing knowledge in novel ways.

“Bodie Technology provides engineers with excellent software, training, 

and consulting resources to help analyze complex nonlinear mechanics 

problems, especially those involving problematic or noisy datasets.”

Steve Levine, Chief Strategy Officer, SIMULIA

• Kornucopia® ML™ Software

• Customized Training

• Expert Consulting

Analytical

ExperimentalNumerical

Creativity
+

Pragmatism

Faster data analysis with greater understanding™

www.BodieTech.com

info@BodieTech.com

Alliances

http://www.bodietech.com/
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Kornucopia® ML™
Focus of the Software

• Work naturally with ALL our information

▪ Data, Units, Images and Meta-Info

• Data analysis of physical testing & transient FEA

▪ Flexibility, Accuracy, & Confidence

• Tools to process messy and noisy data

▪ Solve real-world problems 

• Efficient plotting with automatic labeling

▪ Easily manage tons of plots to 

clearly communicate your results

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Kornucopia® ML™ - Typical Usage Scenarios

Copyright © 2004 - 2022 Bodie Technology, Inc. 

Readily Analyze Messy Data

from Tests and Simulations
• Multiple stacked data sets

• Header sections w/ data & units

• Tabular data with column names 

and units

k_readText, k_plot

trim, tweak, shift

averageXY, fitFunc

Analysis and Filtering 

of Noisy Data to Correlate 

Test and Simulation

From a Mess to Success!
• File automatically parsed

• Plot automatically labeled
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Results Workbook - Easily Create and Manage Large Amounts of Data
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1. Easily create tabbed figures

2. Results presented in orderly 

manner

3. Quickly compare results with 

Kornucopia’s pop-out tools

4. Easily retrieve from figure any 

curves or tables, including 

their original meta-data

5. Attach virtually any other files 

to the figure for access later 

6. Visual, interactive, pseudo 

database & archive

7. Easily generate PDF of all the 

tabs to share with non-

MATLAB users

This 1 figure 

window could 

contain as 

many as 100 

plots or more 

within its 

nested tabs!
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Kornucopia ML – For use w/ MATLAB®

The Horn of Plenty 

Copyright © 2004 - 2022 Bodie Technology, Inc. 

Automated Text File 

Importing & Parsing

Highly Automated 

Plotting & Labeling

DSP Tools – Filtering, 

Spectrum Analysis & More

Nonlinear Data Adjusting, 

Cleaning &  Curve Averaging 
Flexible Text 

File Writing

Shock Response Tools 

SRS Abs Accel & PVSS

3rd Party File Importing: 

Abaqus, IMPAX-SD

Integrate & Differentiate

String Creation & Manipulation

Educational Help 

System

k_units 

Data Type

®

Tools for both 

Physical Test Data & 

Simulation Results

Interpolation and Curve Fitting

(Linear & General Nonlinear)
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Kornucopia ML – Powerful Features that Work Naturally in MATLAB

Copyright © 2004 - 2022 Bodie Technology, Inc. 

80+ Overloaded MATLAB Functions 

All these 

MATLAB

functions

understand 

the k_units

data type

Kornucopia at a Glance  11

125+ native 

Kornucopia ML

functions
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Helpful Kornucopia Videos

https://bodietech.com/index.php/resources/videos

• The following videos that reside on the link above provide overviews of Kornucopia’s capabilities:

1. An extended overview of Kornucopia ML - 21:58

2. Kornucopia ML - The k_units data type - 11:27

3. Kornucopia ML - Analyzing Noisy Data - 9:41

4. If you use the SD VIDAS system for data acquisition

please additionally watch these two videos:

• Intro to Processing of VIDAS Files w/ 

Kornucopia ML - 3:56

• General Processing of VIDAS Files w/ 

Kornucopia ML - 12:17

• Recommendation – You should watch these videos before 

continuing with this training course. 

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Getting Help/Guidance and Finding Functions & 

Examples
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The MATLAB Environment

1. The MATLAB environment before a script is open.

2. MATLAB default layout with the traditional script editor open.

3. Recommended Kornucopia layout for MATLAB environment.

▪ Click and drag regions from (2) to get preferred layout (3), 

then save the layout from the HOME tab.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Script Editor 

Region

Command Window

Variable 

Workspace

Files & 

Folders

Command Window

Variable 

Workspace

Files & 

Folders

Variable 

Workspace

Command 

Window

Files & 

Folders
Script Editor 

Region
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The Kornucopia HTML Help System

• Utilize any of the following to access help for Kornucopia

1. Click on Kornucopia ML Help icon on your desktop

2. In MATLAB command window, type k_2help

3. Use F1 key with cursor over a Kornucopia function

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Hit F1 key on k_decimate

Click here for 

full help page

Note: Kornucopia Help 

System is separate from 

the MATLAB Help System. 

Only native MATLAB 

help is available here
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Finding Kornucopia Functions

• Live in MATLAB

▪ From command window, type k_ then hit the tab 

key.

▪ From script editor (MATLAB R2021a and older)

• type k_ then hit the tab key to get selectable 

alphabetical list of functions.

▪ From script editor (MATLAB R2021b & R2022a)

• The list is NOT alphabetical, it is based on AI 

logic and what you most recently utilized.

• In these versions of MATLAB use the command 
window and type k_ then hit the tab key to get 

the full alphabetical selectable list of function.

• From Kornucopia Help System

▪ Listed alphabetically and also by categories.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Over 125 

functions in 

the list

Functions named so that 

they naturally self-group:

k_abq* - Abaqus functions

k_plot* - Plotting functions

k_pulse* - related to pulses

…



BodieTech.com

Kornucopia® ML™ Quick Start

Detailed Help Pages for Every Function

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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• Sections in every help page 

▪ Calling syntax

▪ Input arguments explanations

▪ Output results explanations

▪ Optional ADV arguments

▪ Simple depictions of function use

▪ Links to full examples that utilize the 

specific function 

• When using a function, consider 

READING its help page! 

▪ You will learn a lot and be able to 

take full advantage of all of its 

features.
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Finding Kornucopia Tutorials & Examples

• Open live in MATLAB via k_examplesOpen

▪ Examples open live in MATLAB for you to

explore and use as templates for your own

work.

• From Kornucopia Help System

▪ Listed alphabetically, useful for quick look 

at “published” HTML version of examples.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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9 tutorials listed 

first, on top

Remainder of list 

are ~40 general 

purpose examples 

listed 

alphabetically
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An Introduction to the k_units Data Type

The heart of how Kornucopia holds data

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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All About the k_units Data Type

Copyright © 2004 - 2022 Bodie Technology, Inc. 

k_units Data Type Intro  20

• This help section provides detailed discussions and numerous syntax examples to explain all you need to know 

to effectively use this powerful data type. 

Want to be a 

power user?

Read these help 

pages to learn 

all the powerful 

syntax features 

and behaviors of 

this flexible 

capability.
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Typical Data Types for Kornucopia Workflows

• MATLAB data types – See MATLAB Help System

▪ double – Holds scalar and array data in double precision.

▪ char – A character array such as 'Here is some stuff'.

▪ string – Holds string arrays such as "Here is example". 

• Generally NOT used in Kornucopia. Use char instead.

▪ logical – Holds scalar or array logicals of true and/or false, often displayed as 1 and/or 0.

▪ struct – Holds structure which has named fields that can contain any data type.

▪ cell – An array container whose elements can hold any data type. 

• cellstr is a cell array in which all elements hold char data type.

▪ table – Holds tabular data including various Properties for meta-info. The primary tabular data must be of the 

same data type in a given column, but each column can be of nearly** any data type.

** To hold k_units data type in a MATLAB table column, it must be wrapped inside a cell array.

• Kornucopia data types – See Kornucopia Help System 

▪ k_units – Tabular data type which holds numeric data, units, and other meta-info.

▪ k_func – This data type is returned from Kornucopia curve fitting and interpolation functions.

▪ k_figTabsH – This data type is created by Kornucopia's k_figTabsCreate function.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Note: due to historical reasons, Kornucopia terminology 
uses the word string to mean char. Also, char use 

single quotes, MATLAB string use double quotes.
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The k_units Data Type

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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• Hold ALL the information for a variable in a single "container"

▪ Numeric data, Units

▪ Descriptive Text & Meta-Information

• Coupled to a seamless Units Engine

• Cleaner MATLAB code, less mistakes

How this all works (and 

much more) will be 

explained in this training
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The k_units Class

• k_units is a new class for MATLAB provided by 

Kornucopia® ML™.

• The data type in this class has both Properties

and Methods, accessed by “dot” notation.

▪ matls.Props.ColNames = …

'E,nu,CTE,dens'

▪ matls('E') = …

matls('E').convert('ksi')

• While the k_units data type is inspired by 

MATLAB’s table data type, the k_units data 

type has many additional enhancements:

▪ Seamless Units Engine

▪ Efficient additional syntax behaviors

▪ Over 80 overloaded MATLAB functions to 
support natural use of k_units in typical 

MATLAB calculations.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Ways to Create a Variable Holding k_units Data Type

• Four primary ways to create or obtain a variable of data type k_units

1. The k_units class constructor function.

v = k_units(data, units, ADV)

data is a numeric scalar or 2-D numeric array.

units defines the units for the entire array with either 1 unit or different units, by column.

ADV are optional advanced arguments to define properties such as ColNames and others. 

2. Performing any math (+, -, *, /, ^, sin, log, etc.) on entities where one or more of the entities is of 

data type k_units. 

Area = w*h  (if w or h is of data type k_units, then Area is returned as type k_units)

3. Importing a data file into MATLAB using one of Kornucopia’s file reading or importing functions.

4. Using nearly any Kornucopia function. With only a few exceptions, nearly all Kornucopia functions return 
a k_units data type, even when none of the input arguments are of data type k_units.

• See Kornucopia Help System page “The k_units Data Type” for full details.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Creating a Few Variables of Data Type k_units Via the k_units Constructor

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Creating a scalar of 

k_units data type

Creating an array of numbers 

(MATLAB data type double)

Creating an array of 

k_units data type

using the Kornucopia 

string-list syntax instead 

of cell-string for defining 

the units. 

Creating an array of 

k_units data type

type this

get this

Note: the leading >> is the 

Command Window prompt, you do 

not type that.

Note: The 3 characters , ; : are 

reserved as delimiters for easily defining 

multiple units, ColNames, and RowNames

using a single string (called a string-list). 

This is normally how the top

single unit entry would be typed

(no cell arrays)



BodieTech.com

Kornucopia® ML™ Quick Start

Adding/Modifying .Props to Existing k_units Type Variables

• Starting with variable C from before:

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Defining .Props Directly Via the k_units Constructor

• Let's also start to use MATLAB's Script Editor.

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Type this in the editor, then push Run Section button Result displayed in the command window

syntax format
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Doing Math with k_units Variables – Cantilever Beam

• Given

▪ Beam parameters:  𝐿 = 1 ∙ ft, ℎ = 3 ∙ mm, 𝑏 = 1 ∙ in, 𝐸 = 29 ∙ 103ksi, 
𝜌 = 7860 ∙ 𝑘𝑔/𝑚3, distributed load 𝑤 is self weight.

▪ Beam deflection equation:  𝑦 𝑥 =
𝑤

24∙𝐸∙𝐼
∙ 𝑥4 − 4 ∙ 𝐿 ∙ 𝑥3 + 6 ∙ 𝐿2 ∙ 𝑥2

• Compute 𝑦𝑚𝑎𝑥 in terms of units of mm and in. 

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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y

x

L

w

𝑦𝑚𝑎𝑥

rectangular cross-section, 

thickness h and depth b.

to be 

explained 

shortly

using .convert method to 

change a variable's Units



BodieTech.com

Kornucopia® ML™ Quick Start

Doing Math with k_units Variables – Cantilever Beam

• Slightly change the script for using function k_unitsVariables

▪ Easily define a number of variables to represent units.

Copyright © 2004 - 2022 Bodie Technology, Inc. 

k_units Data Type Intro  29

y

x

L

w

𝑦𝑚𝑎𝑥

rectangular cross-section, 

thickness h and depth b.

Same results 

as before

This is easier to type 

than previous 

approach
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Kornucopia Can Find Units-Related Mistakes

• Continuing with previous example, what if we typed the beam deflection

equation incorrectly into MATLAB?

• The equation is supposed to be 

• What if we mistakenly typed the following instead

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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y

x

L

w

𝑦𝑚𝑎𝑥

rectangular cross-section, 

thickness h and depth b.

Kornucopia tells you that around the subtraction 

operator a Units-related error has occurred.

• Kornucopia error messages are information 

rich. You will find that if you read them, they will 

be very helpful.
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A Note About the Units Your Variables May Appear With When Output

• With the k_units constructor, the variables are kept in the Units you define the variables with.

▪ When math is performed, the resulting Units of a variable depend on the active Units Preference. 

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Both of these calcs yield the 

same result as expected!

using k_units 

constructor

Doing math on values and variables

manually showing what 
variables ft and kN

are holding.

Outputs 2 & 3 

came from math 

operations, and 

thus they are in the 

requested Units 

Preference
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Clarifying What the Function k_unitsVariables Is Doing and Is Not Doing 

• When you issue a command like

▪ Kornucopia internally does the following for you:

1. It makes variables with the names of the Units you request.

2. Before placing these variables into the MATLAB

workspace, it confirms the variables do not already exist.

• If they do, it confirms they are representing the same Units as being requested.

3. Passing the above check, the variables are placed into the workspace. 

• You can then use these variables in math statements as needed to

create equations or other variables as needed.

• Be careful to not unintentionally override a Units Variable as shown below. 
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Ending ; suppresses 

variable echo to 

Command Window

Assignment

Math

Kornucopia still understands the Unit 'm', 

what has been changed is the variable m, 

which now represents a mass.

Variable m

Unit m
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Kornucopia’s Units Engine

• True Units Engine using a variable's Units Signature

▪ Much more than just a simple Units conversion table

▪ Properly tracks Units compatibility in all calculations

• Allows mixed Units to be utilized

• Robustly processes temperatures, including affine Units conversions

• Hundreds of Units pre-defined in the Library

▪ m, N, s, mm, lbf, in, kg, snail, slinch, furlong, fortnight, cottonCount …

• Easily add Units definitions

▪ k_unitsDefine('c = 299.792458e6*m/s')

▪ k_unitsDefine(‘Mil = 3.375*arcmin')

• It is simple to control Units within your output via Units Preferences or the .convert method

▪ Use one of the predefined Units Preferences or easily create your own

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Primary Units Signatures

• Time

• Mass

• Length

• Current

• Substance

• Luminous Intensity

• Currency

• Absolute Temperature

Additional Signatures

• Celsius

• Fahrenheit

• Angle

• Frequency

• Percent
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Kornucopia’s Large Units Library with Over 230 Pre-defined Units

• Each of the units is clearly defined and documented.

Copyright © 2004 - 2022 Bodie Technology, Inc. 

k_units Data Type Intro  34



BodieTech.com

Kornucopia® ML™ Quick Start

Important Notes About Units Related to grams and Gravity

• In Kornucopia there is NO default Unit called g.

▪ This is because some would think it is a gram and others would think it is a unit of gravity.

• Instead, Kornucopia has the following:

▪ gm is 1 gram mass

▪ kg is 1 kilogram mass

▪ gf and gmf are both 1 gram force

▪ gpd is 1 gram force per denier

▪ grn is 1 grain mass

▪ G is 1 unit of acceleration of standard gravity = 9.806650*m/s^2

▪ kG is 1000*G

▪ mG is (1/1000)*G

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Units Preferences and Units Systems

• Kornucopia's Units Engine knows how to properly work with mixed Units in calculations. This means you can do 

things like 

A = 5*mm + 3*in   or      B = 7.3*N/ft^2.

• A Kornucopia Units Preference is like a Units System, but more flexible. The basic idea of a Units Preference is 

that you are telling the software what Units you want results to be transformed into when calculations are 

performed. 

▪ You can also easily change the Units of any variable at any time via the k_units method of .convert or 

the function k_unitsConvert. 

▪ The added flexibility of a Units Preference is that by default you are allowed to define a list of mixed units for 

a given Preference, meaning you can have a Preference that returns results where length (and 
displacement) are in mm, loads in lbf, and stress in GPa. 

▪ Many of the installed Kornucopia Units Preferences define a consistent set of units (exceptions include the 
Units Preferences of ending in _V and the Preferences starting with ShockVib_ ). 

▪ There are four specific functions related to Units Preferences: k_unitsPreferenceList,

k_unitsPreferenceActivate, k_unitsPreferenceActive, and k_unitsPreferenceDefine. 

Copyright © 2004 - 2022 Bodie Technology, Inc. 

k_units Data Type Intro  36



BodieTech.com

Kornucopia® ML™ Quick Start

Many Default Units 
Preferences to 

Choose From

• See them via 
k_unitsPreferenceList

• Reference them via their 

abbreviated names when using 

the function 
k_unitsPreferenceActivate

or the .convert method.

• Create your own Units Preference 

via function 
k_unitsPreferenceDefine

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Below is a Units Preference commonly 

used for severe shock data.
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Some Comments on Units Conversions

Consider the following specification and conversion:

Copyright © 2004 - 2022 Bodie Technology, Inc. 

k_units Data Type Intro  38

The following command would convert all

columns to the Units Preference named 
'mm_N_s'

P = P.convert('mm_N_s')

And this command would convert specified 

columns to the active Units Preference

P('Time, Vert Length') = …

P('Time, Vert Length').convert()

The following command would convert all 

columns to the specified units

P = P.convert('hr, GPa, mm')

To see active Units Preference 
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Creating Variable of type k_units Via Reading In Data Files

• There are a variety of ways to import data files 

into MATLAB and Kornucopia. 

▪ MATLAB functions & its import wizard

▪ Kornucopia import functions creating k_units

• General asci text

• k_readText

• k_unpackHeader

• Special formats

• Abaqus ODB:  k_abqOdbImport_gui

• SD Impax:  k_sdImpaxImport & k_sdImpaxRtmImport

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Import XLSX File Via MATLAB Import Wizard

• Consider the file dataFiles/tensionTest.xlsx

▪ dataFiles folder is in the training docs you downloaded.

• Importing with MATLAB wizard has a few options

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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File viewed in MS Excel

Header 

rows

Main tabular 

data section

Useful 

values
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Import XLSX File As Numeric Matrix Via MATLAB Import Wizard

• To the right is an image of the import wizard with settings to 

just import Numeric Matrix of data.

▪ The Output Type is set to "Numeric Matrix".

▪ In this approach, all the top header info is ignored.

▪ We had to adjust the Range to isolate just the numeric 

tabular data region (ignoring column names and Units).

▪ Only the rectangular-shaped numeric data section is 

imported 

• Once the numeric data is imported (as tensionTest), 

simply create a well described k_units type variable as 

shown below.
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This is the output variable name

(set to this by default by the wizard).

You could change this to some other 

variable name you deemed appropriate.

This section of header information is 

ignored and NOT imported.
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Import XLSX File As Numeric Matrix Via MATLAB Import Wizard (Continued)

Copyright © 2004 - 2022 Bodie Technology, Inc. 
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Assessing variable raw_1.

Traditional MATLAB Variable Editor

Variable's 

contents viewed 

like a struct.

Warning: do NOT 

edit values using 

these tools.

Suggested Kornucopia Approaches

Easy to see key essence of 

the variable, or use the 
k_varViewer for a 

scrollable view of it all.
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Import XLSX File As MATLAB Table Via MATLAB Import Wizard

• To the right is an image of the import wizard with 

settings to import as a MATLAB Table data type.

▪ The Output Type is set to "Table".

▪ In this approach, all the top header info is ignored, 

accept we get to reference the row of column 

names.

▪ Adjust the Range to isolate just the numeric 

tabular data region.

• Once the Table is imported (as tensionTest_T), 

simply create a well described k_units type variable 

as shown below.
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Output variable name (we edited this)

Variable Names (column names of the 

MATLAB Table) are shown here, but are 

derived from the "Variable Names Row" 

entry at top of the wizard.

The header information is still ignored 

(including column units!)

{:,:} gets all rows & 

cols of data from table



BodieTech.com

Kornucopia® ML™ Quick Start

Importing Txt File with k_readText Function

• Consider the file dataFiles/tensionTest.txt

▪ dataFiles folder is in the training docs you downloaded.

• First open file as text in MATLAB editor to see its contents.

• Next, we use k_readText function to import the file
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Hit F1 on function to open this quick help

Click here for import 

template
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Importing Txt File with k_readText Function (cont)

• Modify a few values accordingly

• Then run the section to import 

the file.

▪ The Kornucopia function will

import the entire file, including 

header info!

Copyright © 2004 - 2022 Bodie Technology, Inc. 

k_units Data Type Intro  45



BodieTech.com

Kornucopia® ML™ Quick Start

Importing Txt File with k_readText Function (cont)

• Easily convert the DatasetHeader
into a k_units table via k_unpackHeader

▪ The function is very flexible – see the 

function's help page for more details.

• Then perform a few additional calcs

▪ Compare area from the header parameters

▪ Compute raw strain and stress

• Convert strain output to units of %.
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Importing Txt File with 
k_readText Function (cont)

• The warnings come from doing various forms of 
math where it is not obvious what the ColNames or 

other Props should be for the resulting output.

▪ Example: For the Area calc, what should code 

give as the resulting ColName?

• The software is not psychic nor human.

▪ See Kornucopia Help, Props Inheritance to 

learn more and how to turn off this warning if 

desired.

• See next slide for more info.
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Props Inheritance

• Kornucopia’s k_units variables hold more than just 
numbers & units, they hold other properties (Props):

▪ Props.Description

▪ Props.ColNames

▪ Props.ColComments

▪ Props.RowNames

▪ Props.RowComments

▪ Props.UserData

• Consider the calculation C = A .* B;  where A and B are 

potentially arrays with column names and other Props.  

▪ How is the software supposed to determine the new 
Props of C?

• Kornucopia has rules known as Props Inheritance. 

• The basic goal of Props Inheritance is to smartly create, 
when reasonably viable, Props for an output that are 

inherited from the arguments of any inputs when math or 

function calls are used. 
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In some cases, Props Inheritance is not able to smartly 
derive Props for the output and Kornucopia will issue a 

warning that they were not inherited. 

• The Kornucopia Help System provides full details on 

this topic. 

• Turn off the warnings via:
k_set('inheritPropsAutoWarning', 'off')
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Accessing Just the Tabular Data from Variables of Type k_units

• There are a few scenarios where you may need to quickly access just the numeric data from a variable of data 
type k_units. Doing so returns a MATLAB double data type.

▪ When a function does not recognize the k_units data type.

▪ Certain highly intensive looping calculations with a very large number of loops that computes slowly and 

cannot be improved by logical indexing or similar techniques.

• Typical .Data syntax examples to get just data portion of a variable of type k_units

myData = A.Data retrieves all rows and columns of the tabular data portion. 

myVec = A.Data(:,2) retrieves all rows from 2nd column of the tabular data 

portion of the variable.

myVec_b = A.Data('Accel') retrieves the tabular data portion of the entire

Accel column.

• Warning – Do not over-use .Data

▪ Do not retreat to the “.Data approach” when Kornucopia gives you a Units-related 

error or similar. It is trying to help you!  Retreating to the old ways of “just numbers” 

removes that guidance/safety.
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Array Size for Variables of Type k_units

• Consider the file we recently imported with MATLAB's Importing 

Wizard as well as via Kornucopia's k_readText function.

▪ Notice that ALL the variables of Class k_units are shown in the 

MATLAB Workspace Variable list as 
1x1 k_units.  MATLAB views the entire variable as "1 entity".

▪ Notice the variable tensionTest and tensionTest_T both 

have a size of 976x3 listed.  MATLAB knows they each have 976 

rows and 3 columns of primary data.

• For variables of type k_units, use 
the .dataSize method to get its 

size.

▪ This will give you the size of the

primary Data stored in the 

variable.
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Kornucopia-Compatible Data Types

• Any data type or (entity A) that can be successfully converted to a k_units data type by the following syntax is 

deemed a Kornucopia-compatible data type.

B = k_units(A)

• Examples of entities that are Kornucopia-compatible 

▪ Any k_units data type is itself Kornucopia-compatible.

▪ Any scalar or 2-D array which can be converted to a MATLAB double via double(A) is a Kornucopia-

compatible data type. This will result in a k_units data type with dimensionless units.

▪ Strings such as the following:
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• Also, variables of MATLAB data 
type table are Kornucopia-

compatible when their primary 

data contents only holds data that 

can be converted to double data 
type via double(A{:,:}).
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Working with Arrays
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• Depicted below are some typical MATLAB arrays

A 3x3 double array A 3x3 table

Note: The columns in table above 

may have Units assigned, but they 

are not displayed when echoed to 

Command Window with MATLAB 

table data type

A 2x3 cell array
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Working with Arrays
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• Depicted below are some typical Kornucopia arrays

A 3x3 k_units array (dimensionless units)

A 3x3 k_units array (w/ units, but no ColNames)

A 3x3 k_units array (w/ units & ColNames)

Note for size of variable of type k_units

• MATLAB function size(b) returns [1,1] for all 

variables of data type k_units.

• Use k_units method .dataSize to get size of 

primary tabular data within variable
• b.dataSize
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Manipulating Rows and Columns of Variables of Type k_units 

• Examples of working with array elements, rows, or 

columns with a variable of type k_units.

• We can reference rows and columns with traditional

MATLAB index referencing syntax

• Kornucopia also supports using the column

names (and row names if they exist) as shown below
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Data we imported previously

1st statement set D = to the entire Load column

2nd statement set E = to columns Load through Strain

last statement negated the 1st 20 rows of column Stress
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Quick Plot of a Variable

• Here is a quick plot of Load vs. Ext from our data

▪ In the commands above we are:

• Using the k_plot function.

• Feeding in 2 columns of array raw_3, the Ext and 

Load columns.

▪ The k_plot function automatically uses ColNames

and Units from the variable to label the plot.

• We can easily modify these labels and other 

parameters of the plot through optional arguments 
of the k_plot function. 

• More about this shortly. 
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Working with Temperature and Frequency

• Working with units of Temperature and 

Frequency requires special care and user 

awareness

▪ Temperature

• Units of kelvin and rankine – No issues 

because they are absolute temperatures 

(multiplicative Units rules).

• Units of celsius and fahrenheit – They can 

be affine (include an additive offset in their 

conversion formula) or non-affine (no 

offset, as in delta temperature).

• Kornucopia’s Units Engine has advanced 

artificial intelligence to help you properly 

navigate these issues in your calculations.

▪ Frequency

• Kornucopia’s Units Engine has advanced 

artificial intelligence to help you properly 
navigate Hz, 1/s, and rad/s units in 

your calculations. 
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See Kornucopia Help System and Tutorials to learn more 

about how to properly work with Temperature and Frequency



Bodie Technology, Inc
Work Smarter, Work Faster™

BodieTech.com

More on Kornucopia Syntax
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Where to Learn More

• Look at detailed discussions in the 

Kornucopia help system as shown 

for details on the various features 

listed to the right.

• In this training, we will focus on 

providing an Awareness Overview

for the syntax features listed 

below:

▪ ADV parameter

▪ Flexible XY data input syntax 

▪ Smooth, Curley, and Square 

Braces
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A Few Typical Commands Often Found Near the Top of a Kornucopia Script

• These 4 commands (and a few others sometimes) are typically

placed at the top of a Kornucopia script.

• k_cleanup

▪ Creates interactive popup to control cleaning up the 

MATLAB environment.

• k_unitsPreferenceActivate

▪ Activates the stated Units Preference. 

• Initially use k_unitsPreferenceActivate('?') 

for popup selection tool.  Then copy the echoed 

value from Command Window into function call.

• k_unitsVariables

▪ Define whatever Units Variables you need.

• adv = k_adv();

▪ A list of advanced options. To be described next.
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Kornucopia’s ADV Parameter

• Nearly all Kornucopia functions have an optional last 
argument denoted in the function syntax as the ADV

parameter. 

• When supplied by the user, the ADV parameter allows 

you to modify advanced settings for the given function. 

• The ADV parameters are specified in pairs of ADV 

ParamName (a keyword) and ADV ParamVal. 

▪ For a given pair, the ParamName must be first, 

followed by the ParamVal.

▪ Various pairs of ADV parameters can be supplied in any order.

• If the repeated ADV ParamName pairs are provided for a given function call, the last one will override 

earlier values. 

• The various ADV parameter options are fully described in each function’s help page. 

• The next few slides shows some examples. Additional demonstrations of ADV use will be presented in the 

workshops at the end of the training. 
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Example Showing ADV Parameter for function k_regularize
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Default ADV options (from full Help page)

Additional detailed 

descriptions for each 

ADV option exist on 

the full Help page at 

this link

Quickly view 

ADV options
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Example of using ADV Parameter 
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Function call taking default ADV options

Function call examples overriding default ADV options

Data we imported previouslyAll ADV pairs are

ParamName, ParamVal.

Sometimes ParamVals are 

strings, sometimes they are 

numeric, other times (not 

here) they are cell arrays or 

other data types.

You can also "type short" 

any ParamName provided it 

is still unique for that 

function.
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The k_adv() Function

• As stated earlier, we often define the variable 
adv = k_adv() in the 1st section of a script.

• This creates a single variable, adv, of MATLAB 

type struct, whose fieldnames are the same as 

all the Kornucopia functions.  Within each field is 

that function's ADV options (their ParamNames and 

all the possible ParamVals for each ParamName).
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From before, our list of all 125 

Kornucopia functionsEcho the adv variable and using dot-tab syntax to view adv variable 
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The k_adv() Function (Example Use for k_regularize)

• Using dot-tab syntax, it is 

easy to narrow down to the 

function, ParamName, and 

finally ParamVal of interest to 

use. 

• This makes it easy to explore 

and apply ADV options as 

needed to various function 

calls. 
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The k_adv() Function (Example Use for k_regularize)

• The following two statements defining variable reg_a are equivalent. 

▪ The 1st one uses char strings for each ParamName.

▪ The 2nd statement used the adv variable approach for the interpolateVia ParamName and its 

ParamVal.

Copyright © 2004 - 2022 Bodie Technology, Inc. 

More on Kornucopia Syntax  65

Remember

Bottom line

• The ADV syntax is very flexible, and you can utilize various 

forms as desired. 
• Using an adv variable as demonstrated allows you a quick, 

selectable way to pick ADV options for various functions. 
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Flexible XY Data Input

• Nearly all Kornucopia functions that expect XY data 

support flexible input of such data as one argument or 

two arguments.

• Two-argument data input (xData, yData)

▪ This input syntax style is explicit, you enter separate 
arguments for the xData and yData inputs. The xData

must be a single column vector and the yData can be 

one or more columns of data.

• One-argument data input (xyData)

▪ This input syntax style allows the user to enter a single input argument that contains both the xData and the 

yData, all within a single multi-column array. With this input style, the determination of which column is 

the independent X vector is determined by the given function's ADV ParamVal associated with ParamName 
'independentCol'. Its default setting is the value 1, meaning the first column of xyData.

• Please note: When using the one-argument xyData input style, you may need to enter the empty matrix, 

[], in the location of the yData argument if you intend to specify additional arguments beyond the 

argument location of the yData argument, such as any ADV arguments, or for functions with more than 

just xData and yData arguments.
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Flexible XY Data Input – Example with k_regularize

• Starting with variables 

▪ t (nx1 vector containing time)

▪ v (nx3 array of velocity values)

▪ Raw = [t, v]  (Raw is a multi-column array)

▪ goofy = [v, t]

• MATLAB's Quick Argument Help shows the function arguments as:

▪ k_regularize(xData,yData,...)

• F1 brief help shows the function argument syntax options as:

▪ [xDataReg, yDataReg] = k_regularize(xData, yData, ADV)

▪ xyDataReg = k_regularize(xyData, [], ADV)
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Flexible XY Data Input – Example with k_regularize

For the different styles of input variables t, v, raw, and goofy, typical user syntax use would be:

• Two-argument input

[tReg, vReg] = k_regularize(t, v)

• One-argument xyData input 

reg = k_regularize(raw)

goofyReg = k_regularize(goofy, [], ...

'independentCol', 4)

• Note: for the "goofy" case, the output goofyReg is ordered the same as the original input data's order.
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Bottom line

• For typical Kornucopia workflows, most users find the 
one-argument xyData input format the easiest to utilize.  
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Smooth, Curley, & Square Braces Plus , ; and :
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• Smooth braces ()

▪ Used to reference an element in the array, as in A(3,2). The result is generally the same data type.

• Curly braces {}

▪ Tip – Curly braces step in and get/place content from/in the element.

▪ Cell arrays: used to reference content of elements in cell arrays B{3,2}. This would return whatever was 

in location 3,2 of the cell array.

• Note: smooth braces B(3,2) references the elements themselves, returning a cell array.

▪ MATLAB table: used to reference content of primary tabular data of variable C{3,2}.

▪ Kornucopia k_units: only used on left hand side (LHS) of equals, means to keep current Props and 

Units and only place the contents of RHS into variable (with appropriate Units conversions).

• Square brackets []

▪ Used to concatenate scalars, vectors and arrays to make larger arrays.

▪ Used to delete rows or columns of an array, or to make an entire variable empty.

• Comma, semicolon and colon , ; :

▪ They are used in several syntax scenarios in MATLAB. See MATLAB help for various uses.

▪ In addition to MATLAB interpretations, they are delimiters and range specifier for Kornucopia string-lists. 

Lions, tigers, and bears, oh my!
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Importing & Exporting Data Files with 

Kornucopia Functions
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Various Ways to Import/Export Data with MATLAB and Kornucopia

• MATLAB native features

▪ Several functions and import wizard to text and 

spreadsheet data.

▪ Functions save and load for saving/loading workspace 

variables to a file.

• This works with k_units data type variables too!

• Kornucopia import functions

▪ General asci text

• k_readText

• k_readTextToCellstr

• k_unpackHeader

▪ Special formats

• Abaqus ODB:  k_abqOdbImport_gui

• SD Impax:  k_sdImpaxImport & k_sdImpaxRtmImport
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• Kornucopia export functions & methods

▪ k_writeText

▪ For a variable A of type k_units, the 

following methods:

• A.toStruct

• A.toTable
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Kornucopia ML can easily read a broad array of Text files
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Kornucopia functions

• k_readText

• k_unpackHeader

• k_readTextToCellstr
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The k_readText Function

• Function designed to smartly and flexibly import a large variety of text 

files ranging from:

▪ Simple table of pure numeric data 

▪ Multi-sectioned file with lots of header regions & tabular regions.

• Syntax

▪ Simple for pure numeric file

A = k_readText(fName,delim)

▪ Flexible for more complicated files

A = k_readText(fName,delim, ...

sStr,rs1,cStr,rs2,eStr,rs3,ADV)
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Search Identifiers for Regions

(Marker strings & row shift factors)

Advanced options
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Importing CSV File with k_readText Function

• Consider the file dataFiles/transientForce.csv

▪ dataFiles folder is in the training docs you downloaded.

• First open file as text in MATLAB editor to see its contents.

• Next, we use k_readText function to import the file
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Hit F1 on function to open this quick help

Click here for 

import template

Header 

text
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Importing CSV File with k_readText Function (cont)

• Modify a few values accordingly

• Then run the section to import 

the file.

▪ The Kornucopia function will

import the entire file, including 

header info!
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Use the k_unpackHeader Function to Map Header Into k_units Data Type Too!
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Header 

text

k_readText nicely isolated the dataset header text.

And k_unpackheader will map it into a useful array.

Import via k_readText.
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More on Reading and Writing Text Data Files

• See these 2 Tutorials for more on reading/writing text data files.

▪ Tutorial on Reading Text Files goes over 12 vastly different 

types of data files.

▪ Tutorial on Writing Text Files goes over 8 different scenarios, 

including reading/writing FEA input decks.  

• Also check out the Kornucopia Help System function help pages.

▪ k_readText

• Having problems with Units not reading in properly? Look at ADV 
option 'unitsStrMap' on the function's help page.

▪ k_readTextToCellstr

▪ k_unpackHeader

▪ k_writeText

▪ For a variable A of type k_units, the k_units help page has 

details on the following methods:

• A.toStruct

• A.toTable
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Kornucopia ML Automates and Improves Abaqus Work-Flows
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From MATLAB, use k_abqOdbImport_gui to import

1. Browse to ODB file

2. Select units system for model

3. Select history entities to import

4. Select steps to import
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Note: depending on how Abaqus is 

configured on your computer, you may 

have to modify ADV option 
'abqNoguiCmd' for the function k_set.

• This controls how Kornucopia calls 
Abaqus for the various k_abq* 

functions.
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Kornucopia ML Automates and Improves Abaqus Work-Flows
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Col Names

and Units

Important meta-info 

about each column 

automatically retrieved

Result of import via k_abqOdbImport_gui

During import, 

Kornucopia ML 

automatically handles 

all column naming, 

documentation, and 

units.
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Kornucopia ML Easily Processes Large Amounts of Impax-SD Data Files

• After a day of testing, there are a ton of files to process.

▪ Data files for each test (event) get unique extension 

defined by the event number.
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Kornucopia ML Automates Spectral Dynamics IMPAX Data Import
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Easily import IMPAX data files via Kornucopia functions k_sdImpaxImport and k_sdImpaxRtmImport

During import, Kornucopia ML handles all 

column naming, Units, and storing of ALL

the related meta-data. 
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Kornucopia ML Automates Spectral Dynamics IMPAX Data Import
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Sharing Kornucopia Results With Colleagues

• Sharing with other Kornucopia users

▪ You can save & share variables with MATLAB's save and load functions.

▪ Save text-based output files via k_writeText.

• Sharing with non-Kornucopia users

▪ Save k_units variables to MATLAB table or MATLAB struct data formats via .toTable and 

.toStruct methods.

▪ Save text-based output files via k_writeText.
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Plotting Curves
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Plotting with k_units Data Type

• Best Practice Tip

▪ Always issue MATLAB figure (or axis or subplot) command to create an object in which plots will

be placed.

• If you do not do this and other figure windows already exist, the plot might be placed in one of those 

figure windows (which might be confusing to the user). 

• XY plotting

▪ Use functions k_plot, k_figZoom, k_displayOnFigure, and many others.

▪ Kornucopia’s k_plot function is designed to:

1. Automatically handle Units issues and label the plot axes, title, and legend.

2. Easily plot one data curve or many curves by simply supplying a cell array of data sets.

• No need for for-loops and “hold on” syntax. 

3. Easily plot data sets in different compatible Units.

4. Easily place well formatted summary tables in figure windows and plots via k_displayOnFigure.

• For 3-D plots and other plotting styles, you will need to plot just the data via A.Data Property.
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See Kornucopia Help System and Tutorial 

Examples to fully learn how plotting with 
k_units works in MATLAB.
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Typical Plotting Example
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Details of 1st

dataset
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Controlling Plotting Attributes with Kornucopia

• As listed on the right, there are a large number of Kornucopia functions to 

support creating well-labeled plots and output.

• For the function k_plot there are 71 ADV options for this function alone 

that control all kinds of aspects of plots.

▪ See the function's help page and Tutorials & Examples for full details.

• Many of these functions and capabilities will be demonstrated in the 

examples during the later parts of this course.

• The figure presented here utilized:

▪ figure along with k_figZoom

▪ subplot (twice)

▪ k_plot (twice) plus 9 ADV options

▪ k_displayOnFigure plus 2 ADV 

options
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Right-Click Features and the Kornucopia Menu 

• Right-click on Kornucopia-created plots to get 

Kornucopia Tools. You get a variety of features including:

▪ Pop-out a copy of the plot into another figure window.

▪ Highlight curves and easily extract their data (including 

Units, ColNames, etc) back into the MATLAB session.

▪ Modify some of the plot attributes.

▪ Note: Ensure you do not have the figure in zoom or pan 

mode. If you do, the Kornucopia Tools will not appear 

until you click on the zoom or pan tool to turn off that 

mode.

• Use the Figure's Kornucopia menu to:

▪ Save the figure to a file.

▪ Easily create a PDF of the figure.

▪ Attach virtually any type of files to the figure.

▪ and more!
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Sharing Plotting Results With Colleagues

• You can save & share the Figure file via the Kornucopia 

menu.

▪ Using the Kornucopia menu on the figure window 

properly prepares the figure-file so that any MATLAB 

user can view the figure file.

• Kornucopia users will have full feature options when 

they open it.

▪ Do NOT use the MATLAB File Save or Save icons, they 

may not properly prepare the figure relative to 

Kornucopia features. 

• Easily create a PDF of the Figure, including any Kornucopia-

created tabs 

▪ Create the PDF via the Kornucopia menu.

• This is shareable with anyone.
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Kornucopia Results Workbook™ via Tabbed Plots
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Kornucopia Results Workbook™ via a Tabbed Figure

• 5 Stages to analysis

Raw, DFS, Filtered, Velocity, SRS

▪ Multiple Events for each Stage

4 events (33, 40, 42, 44) & “All in One” 

• 3rd Tab row quantities depend on 

Stage Selection in 1st Tab row

▪ This particular example contains in 

ONE figure what would traditionally 

require 100 figures!

▪ Additional Benefits

1. You can save it all as one fig file 

or export to PDF output

2. The saved fig-file serves as a 

database for accessing data 

later.

3. You can save m-file and other 

files attached to (inside) the 

Fig-file for traceability.
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Pictures, Tables, Plots – All in One Place
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Right-click on any of the Kornucopia-created graphic 

entities to access interactive Kornucopia Tools:

• Tabs, Pictures, Tables, Comments, & Plots

via k_picDisplay

via k_displayOnFigure

via k_plot
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Kornucopia Results Workbook™ via Tabbed Plots

• Kornucopia has a number of functions to make creating and 

managing tabbed figures easy.

▪ This includes automatic Tab Management technology to keep 

the MATLAB figure window "snappy" even when a large 

number of tabs with larges amount of data are within a single 

figure window. 

• You have a lot of flexibility with Kornucopia's k_figTab* family 

of functionality.

▪ A key ADV option you will need to use in a variety of MATLAB 

and Kornucopia plotting functions when using tabbed figures 
is the 'parent' keyword. This is need to tell MATLAB within 

what tab you desire a specific plot to appear. 
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Kornucopia Results Workbook™ via Tabbed Plots – Template Syntax

• In the top section, create a single figure window.

▪ figH is the variable name associated with the 

Figure's handle. This is how we later reference the 

figure object.

▪ The variable tabStuff represents a special 

k_figTabsH variable type that returns a struct-like 

output of handles related to the tabs you are creating.  

• In the Plot in a tab region of the script we are:

1. Selecting a current tab handle.

2. Ensuring the tab selected is cleared (emptied).

3. Giving the tab a title (a name).

4. Issuing whatever plot-like commands are needed. 

The plotting functions use the ADV
'parent', currentTabH

to ensure the content goes to the desired location.

5. The last command makes the currentTabH be 

displayed (so we see the plotted results).
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More Details on Kornucopia Results Workbook™ via a Tabbed Figure 

• See the tutorial on tabbedFigures.

• Look are a variety of Kornucopia examples. 

▪ Many of them utilize tabbed figures.  

• The exemplar work-flows demonstrated next in this training will utilize 

tabbed figures. 
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Workshop Examples of Complete 

Kornucopia Workflows
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Workshop Examples

• The following 4 workshop examples are provided

▪ Typical Shock Accel Processing

▪ Cleaning Messy Tension Data

▪ Ball-Lens Impact

▪ Moon Penetrator

• Data files, including completed Kornucopia scripts are in separate folders within the exampleScripts folder 

provided with the training documents. 

▪ The various examples walk the user through typical Kornucopia work-flows that import one or more data 

files and then perform a variety of data analysis and clean-up tasks. 

▪ Please refer to the specific example folders for solutions (m-files and output results).

• The remaining few slides provide brief overviews of each problem.

• In addition to these workshop examples, feel free to explore the many tutorial and general examples of 

Kornucopia.
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Typical Shock Accel Processing – Overview

• This example demonstrates the typical steps for analyzing accelerometer data physically measured in a drop 

test of a consumer electronic device. The example takes the user through the key steps of data analysis:

1. Initially assessing the raw data.

2. Making adjustments for DC bias in the accel data.

3. Computing a Fourier spectrum to assess frequency content.

4. Applying lowpass filtering to improve data interpretation by removing distortions due to sensor resonance.

• Set fc of LP filter to 0.1*fn_sensor as determined from DFS.

5. Integrating acceleration to velocity, and then performing a sanity check relative to theoretical bounds for 

velocity change.

6. Computing SRS for the data. 

• Your Job

▪ Import the raw accel text file that is supplied and perform the key steps outlined above.
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Cleaning Messy Tension Data – Overview

• This example demonstrates the typical steps for cleaning up mess and slightly noisy uniaxial test data that 

might occur when measuring at the low end of a load cell and/or when measuring challenging materials like a 

non-woven sheet. The example takes the user through the key steps of data analysis:

1. Importing multiple data files, 1 per sample.

2. Cleaning each raw data set of force vs displacement, including 

• Trimming off initial distortion and force-drop after failure.

• Smoothing each curve to remove noise

• Tweaking each curve to "heal" initial trimming.

3. Converting the cleaned Force vs Disp curves into nominal Stress vs Strain curves.

4. Averaging the Stress vs. Strain curves to a single curve.

5. Isolate the initial region and compute an initial curve fit to estimate the initial modulus.

• Your Job

▪ Import the raw text data files that are supplied and perform the key steps outlined above.
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Ball-Lens Impact – Overview

• Shock measurements of a steel ball impacting on the lens of an older generation cell phone housing are 

provided. The data are measured on the under-side of the plastic lens, directly at the point of impact.

▪ The physical test was collected at 250*kHz sampling frequency with a proper DAQ that included an AA filter.

▪ The FEA data was output at every time increment from an Explicit Dynamics simulation. No filtering or 

processing has been applied to the raw FEA data.

• Your Job

▪ Compare the two

results. How well

do they correlate?
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Ball-Lens Impact – Overview (continued)

Consider doing the following during your analysis:

1. Plot the raw data (Accel vs Time). How well does the physical data and FEA compare?

2. Regularize the FEA data and then decimate it to similar sampling freq of physical data.

3. Perform Fourier Analysis to help understand frequency content of the two data sets. Look for frequency bands where 

correlation is possible. 

4. Use the whittling method to LP filter the data with different cutoff frequencies. You are looking for a cutoff frequency to apply 

that results in the filtered data between the FEA and physical test matching well (Accel vs Time).

5. Using the LP filtered results from above, integrate the physical experiment’s Accel vs Time to yield Disp vs Time. Compare 

this result to the filtered FEA Disp vs Time result. 

▪ You should see there is discrepancy in both the displacement amplitude and time scale. This suggests the FEA stiffness 

is not quite correct. 

▪ Make a correction to the FEA data via a stiffness adjustment, which will also result in a time-scale warping. (See 

instructor’s solution if you are not sure how to do this).

6. From the adjusted FEA displacement data, re-calculate an adjusted FEA acceleration. Then compute PVSS of the Physical 

Experimental Accel and the two FEA Accels (before and after adjustment), as a final comparison.
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Moon Penetrator – Overview

• A space agency design team is working on a probe that can be shot through a thin layer of ice on a distant 

planet’s moon.

▪ The electronics in the probe must survive the severe penetration event. Once under the ice, they are to 

send data back to earth.

▪ A physical experiment (on earth) is created where a penetrator is shot through a simulated layer of the 

moon’s ice. 

• Acceleration data inside the penetrator is recorded.

▪ An Explicit Dynamics FEA model of the penetrator is created to simulate the impact and penetration event.

• Two versions of a model are created and run (model1 and model2).

• Plasticity, material failure, and erosion are included in the models. 

• Acceleration data is reported from the models at the same location as in the physical experiment. 

• Your Job

▪ Import the raw text data files that are supplied and determine which version of the FEA best matches the 

physical test data.
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Moon Penetrator – Overview (continued)

• Basic Guidance and Approach

▪ Read in and plot the acceleration versus time data from the test as well as the two FEA models

• Ensure you are looking at a similar duration of time for all data curves and that acceleration is in the 

same units for all data.

▪ Assess the sample rates of the different datasets. You need to get all three datasets to a similar sampling 

rate.

• Decimation will help here.

▪ Make a fair comparison between the test and models. You might consider utilizing:

• Fourier analysis

• Decimation

• Lowpass filtering

• SRS analysis
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Tip: You might find that upsampling of the 

physical test data will be helpful too.
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More Examples Beyond the Workshops Via Kornucopia Tutorials & Examples

• Open live in MATLAB via k_examplesOpen

▪ Examples open live in MATLAB for you to

explore and use as templates for your own

work.

• From Kornucopia Help System

▪ Listed alphabetically, useful for quick look 

at “published” HTML version of examples.
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9 tutorials listed 

first, on top

Remainder of list 

are ~40 general 

purpose examples 

listed 

alphabetically


