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Average Speedup in Customer Workflows
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ttMax = retime(bwayTt, 'daily’, ‘max’);
ttMin = retime(bwayTt, 'daily’, 'nin’);

arcal{ttMax.t, ttMax.Waveokt,
‘FaceColor”,[@ @.75 B.75], 'DisplayManc’, ‘Max Wawe Ht')

#YY MM DD hh mm WDIR WSPD GST WVHT DPD APD MWD PRES ATMP WTMP DEWP VIS PTDY TIDE hald on

#yr mo dy hr mn degT m/s m/s m sec sec degT hPa degC degC degC nmi hPa ft arcalttMin.t, tt™in WawveHt, ...
2018 @9 18 16 @@ MM MM MM 1.5 5 4.6 205 MM MM 28.8 MM MM MM MM 'FaccColor®,[@ @.5 @.5], 'Displayamc’, 'Min Mawe HE')
2018 @9 18 15 3@ MM MM MM 1.5 5 4.5 202 MM .0 MM MM MM MM hold off

2018 9 18 1580 MM MM MM 1.6 5 4.6 199 MM .9 MM MM MM ylabel('Wave Height (m)°)
2018 @9 18 14 3¢ MM MM MM 1.6 5 4.6 202 MM .9 MM MM MM grid on

2018 09 18 14 e MM MM MM 1.5 5 4.7 198 MM .8 MM MM MM legend(’Location’ , ‘Morthiest’
2018 9 18 13 38 MM MM MM 1.5 5 4.8 199 MM .9 MM MM MM ! : :
2018 €9 18 1386 MM MM MM 1.5 6 4.8 141 MM .9 MM MM MM

2018 MM MM MM 1.5 13 4.9 104 MM .9 MM MM MM

2018 MM MM MM 1.5 5 4.9 165 MM .8 MM MM MM

2018 MM MM MM 1.5 7 5.0 113 MM .8 MM MM MM

2018 MM MM MM 1.8 6 5.0 141 MM .8 MM MM MM

2018 MM MM MM 1.5 12 5.9 102 MM .8 MM MM MM

2018 MM MM MM 1.6 8 5.1116 MM .8 MM MM MM

2018 MM MM MM 1.5 8 5.1 116 MM .e MM MM MM

2018 MM MM MM 1.6 5.2 119 MM .8 MM MM MM

2018 MM MM MM 1.6 5.3 116 MM .8 MM

2018 MM MM MM 1.5 5.2 113 MM .8 MM

2018 MM MM MM 1.5 5.3 112 MM .8 MM

2018 MM MM MM 1.5 5.3 113 MM .8 MM

2018 MM MM MM 1.6 5.2 116 MM .8 MM

2018 MM MM MM 1.8 5.3 111 MM .e MM

2018 MM MM MM 1.5 5.2 112 MM .8 MM MM

2018 MM MM MM 1.5 5.2 119 MM .9 MM MM

2018 MM MM MM 1.5 5.2 123 MM .9 MM MM

2018 MM MM MM 1.6 5.2 125 MM .9 MM MM

2018 MM MM MM 1.5 5.2 125 MM .9 MM MM

2018 MM MM MM 1.8 5.3 118 MM .9 MM MM

2018 MM MM MM 1.8 5.1 116 MM .9 MM MM

2018 MM MM MM 1.6 5.1 1e@6 MM .9 MM MM

o
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Features

Live Editor

— Table Sorting

— Table Filtering

— Live Controls

— Code Generation

Data Import Tool
Tables, TimeTables
Geo plots

Stacked plots

Data Preprocessing

Data Analysis
Strings

Error messages
Code compatibility
Hardware integration
Deep learning

Web Apps

Live Functions
— Debugging
— User Documentation



Two Stories
|. Storm 6
Il. The Mysterious Pendulum
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Image courtesy of
Windy.com

National Oceanic and Atmospheric Administratic "l

National Data Buoy Cente

Center of Excellence in Marine Technology

Home About Us Contact Us

Station ID Search

I

6 Storm Special! View the latest observations near Atlantic Tropical Depression Joyce.
Station List

Data Access
Mobile Access
Classic Maps o ,

Recent ®' Recent Data Historical Data ' Show Labels Map Type: Oceans v |
DART® -

Obs Search Program Filter: Owner Filter:

The NDBC website is now available only via HTTPS. Please update your bookmarks and/or links to
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DART®
Obs Search
Ship Obs Report
BuoyCAMs
TAO
DODS
OceanSITES
HF Radar
OSMC
Dial-A-Buoy
RSS Feeds ™
Web Widget
Email Access
Web Data Guide
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Station Status Report

Program Info
TAO
DART®
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FAQ
Visitor information
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NDEC Met=orological/Ocean

International Partners

IO0S Partners
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Bay e ;s s
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Image courtesy of
Windy.com

National Oceanic and Atmospheric Admlnlitm

National Data Buoy Cen

Center of Excellence in Marine Technology

About Us Contact Us Search [n]s]

Station 41159 - Onslow Bay Outer, NC (217)

Owned and maintained by Cnastal Ocean Research and Monitoring Program (CORMP)

34.213 N 76.946 W (34 (34°12°46™ N 76°56'47" W)

Links for real time data for station 41159 are listed below:
(Times are in GMT, Wind Speed is in m/s, and Wave Height is in meters)

ju]
=]
o
ju]
ju]
=]
o

Data for last 45 days:

Real time standard meteorological data and their description.
Real time spectral wave data and t-eir description.

Real time raw spectral wave data and their description.

Real time raw spectral wave (alphal)_data and their description.
Real time raw spectral wave (alpha2)_data and their description.
Real time raw spectral wave (r1)_data and their description.

Real time raw spectral wave (r2) data and their description.

16



#Y MM DD hh mm WDIR WSPD GST WVHT DPD APD MWD PRES ATMP WTMP DEWP VIS PTDY TIDE

#yr mo dy hr mn degT m/s m/s m sec sec degT hPa degC degC degC nmi hPa ft
2018 @9 18 16 @6 MM MM MM 1.5 5 4.6 285 MM MM 28.9© MM MM MM MM
2018 €9 18 153 MM MM MM 1.5 5 4.5 282 MM MM 28.8© MM MM MM MM
2018 @9 18 1506 MM MM MM 1.6 5 4.6 199 MM MM 27.9 MM MM MM MM
2018 €9 18 1436 MM MM MM 1.6 5 4.6 202 MM MM 27.9 MM MM MM MM
2018 @9 18 146 MM MM MM 1.5 5 4.7 198 MM MM 28.9© MM MM MM MM
2018 €9 18 13 3¢ MM MM MM 1.5 5 4.8 199 MM MM 27.9 MM MM MM MM
2018 @9 18 13 6 MM MM MM 1.5 & 4.8 141 MM MM 27.9 MM MM MM MM
2018 €9 18 12 3¢ MM MM MM 1.5 13 4.9 1e4 MM MM 27.9 MM MM MM MM
2018 €9 18 126 MM MM MM 1.5 5 4.9 165 MM MM 28.9© MM MM MM MM
2018 €9 18 11 3¢ MM MM MM 1.5 7 5.8 113 MM MM 28.8© MM MM MM MM
2018 @9 18 116 MM MM MM 1.6 6 5.0 141 MM MM 28.9© MM MM MM MM
2018 €9 18 18 36 MM MM MM 1.5 12 5.0 1e2 MM MM 28.9 MM MM MM MM
2018 @9 18 1@ @6 MM MM MM 1.6 8 5.1 116 MM MM 28.9© MM MM MM MM
2018 9 18 09 306 MM MM MM 1.5 8 5.1 116 MM MM 28.0© MM MM MM MM
2018 89 18 @9 06 MM MM MM 1.6 e 5.2 119 MM MM 28.0 MM MM MM MM
2018 @9 18 @8 36 MM MM MM 1.6 1@ 5.3 116 MM MM 28.9© MM MM MM MM
2018 @9 18 @806 MM MM MM 1.5 8 5.2 113 MM MM 28.8© MM MM MM MM
2018 @9 18 7 36 MM MM MM 1.5 13 5.3 112 MM MM 28.9© MM MM MM MM
2018 @9 18 87 66 MM MM MM 1.5 le 5.3 113 MM MM 28.9 MM MM MM MM
2018 @9 18 @6 36 MM MM MM 1.6 11 5.2 116 MM MM 28.9© MM MM MM MM
2018 @9 18 6006 MM MM MM 1.6 12 5.3 111 MM MM 28.0© MM MM MM MM
2018 9 18 €530 MM MM MM 1.5 11 5.2 112 MM MM 28.0© MM MM MM MM
2018 69 18 85006 MM MM MM 1.5 8 5.2 119 MM MM 27.9 MM MM MM MM
2018 €9 18 @4 306 MM MM MM 1.5 9 5.2 123 MM MM 27.9 MM MM MM MM
2018 69 18 84006 MM MM MM 1.6 11 5.2 125 MM MM 27.9 MM MM MM MM
2018 @9 18 83 306 MM MM MM 1.5 11 5.2 125 MM MM 27.9 MM MM MM MM
2018 €9 18 83 66 MM MM MM 1.6 11 5.3 118 MM MM 27.9 MM MM MM MM
2018 @9 18 @2 306 MM MM MM 1.6 11 5.1 116 MM MM 27.9 MM MM MM MM
2018 @9 18 2006 MM MM MM 1.6 12 5.1 1e6 MM MM 27.9 MM MM MM MM



#YY

#yr

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

MM
mo
e9
e9
89
e9
e9
e9
e9
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e9
e9
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e9
e9
e9
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e9
e9
89
e9
e9
e9
e9
89
e9
e9
89
e9
e9
e9

DD
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18
18
18
18
18
18
18
18
18
18
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hh
hr
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e6
e6
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85
o4
o4
83
e3
e2
e2

sC nmi
MM
MM
MM
MM
MM
MM

P VIS PTDY

hPa

EE22S352222333323233232222
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+ m
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4\ MATLAB R2018b

PLOTS APPS SHORTCUTS LNE EDITOR INSERT
=3 = L7, New Variable > | & Analyze Code
E Lt 07 3 [l Find Files & = e )
i Open Variable k7 Run and Time
Save Favorites Simulink

Mew Mew Mew  QOpen @mmm Import
Data  Workspace @Eﬁmﬁuﬁpﬂm - - Eiﬂiaﬂ'ﬂumﬂ'u:ls -

[é VARIABLE CODE SIMULINK

Me lr‘npn:url: data from file 5 +a) Basin Boundaries »

B Live Editor - \\mathworks', _.c\MNed_Gulley\share\Fractal Basin Boundaries\waveheight.mbhx
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4\ MATLAB R2018b

HOME SHORTCUTS LIWE EDITOR INSERT VIEW
[1 [ [ ] 17 Mess ariahle [# | | o« Anahere Code .
s s E‘I—_,I:' E 4\ Import Data ot
New MNew Mew  Open
Script  Live Script - w7 T <« mathworks » public » Med Gulley » share » Fractal Basin Boundaries » v Search Fractal Basin Boundaries ©
FILE
G e b \\mathy Organize « Mew folder == - [H 0
B Live Editor - \\mathworks\py & Mame Date modified Type Size
7 Quick access
Ned Gull » simulink_files 1072372017 12253 .. File folder
ed_Gu
. - G basin1.gif 107112017 5:59 PM GIF File o3 KB
B Desktop  # € basin2.gif 10/11/2017 5:58 PM  GIF File 64 KB
; Downloads € fractal_basin_runner.gif 10/18/2017 216 PM  GIF File 107 KB
MathWorks € massPendulumAnimator.gif 2/23/201810:53 AM  GIF File 2.219KB
&% MATLAB Driv # G phasePlanefnimator.gif 1041972017 1:37 PM - GIF File 913 KB
qulley » € six_pend.gif 10/23/2017 222 PM  GIF File 372 KB
rails code £ wavedata.mat 9,/18/2018 4:00 PM Microsoft Access ... 11 KB
D ) s Ewauedata_urig.mat 9/18/2018 2:07 PM Microsoft Access ... 38 KB
ocuments
work -+
[&=] Pictures E
b 2017
Fractal Basin Bou
temp
w o UErp
w
File name: | https://www.ndbc.noaa.gov/data/realtime2,/41159.bd| ~| |Recognized Data Files (*.aiff;*.a ~

Open - Cancel




ractal Basin Bo
Jgals

K Trip

yphbox

nkl i

‘.

https:ffwmv.ndhc.nnaa.gn:n.rfdatafrealtirnE.1f41159.1:d:|
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4\ MATLAB R2018b

HOME

SHORTCUTS

== [ Find Files & et weomr

Mew Hew Mew Open [1Z|Co Import Save @Dp&n Column delimiters: Output Type:

e T Pen |1 Compare e [ ~ Delimited = - Range: [A3:51871 e Q?
—DE _ - : _ - Table UNIMPORTABLE CELLS —

FILE ‘.fAF{Ii#.ELE O Fixed Width @mm . “fariable Mames Row: 1 = @Tmnpﬁum. - o
<> EA ¥ \imathwoerks\public » NEJ_lmpDr:c data from file .1, DELIMITERS SELECTION IMPORTED DATA ¥ IMPORT -
B Live Editor - Wmathworks\publiciMed_Gulleyshare\Fractal Basin BoundariesEaF RES gy |

A B C D E F G H 1 K L M M a P (o] R 5
Untitled
¥YY MM DD hh mm WDI RWSF DGST WVYHT DFD APFD M.. PRES ATMF WTMF DEWF VIS PTDY TIDE

N.. =. = . = . = . =(C. «(Cat. «~Cat.. +Num... *Num... =*Num... *N... *Categ... *Cate... *MNum... =Cate... +Cat... +Cat... *Cate... =

T T T T T T T T T T T T T T TR T T S
1 [#YY | MM| DD| hh| mm WDI/E WSE|D G5T| WVHI DFD AFD| MWD FEE5| ATMF| WIMF DEWF| WVI5| FTDY TIDE| ™
2 |[#vr | mo| dy| hr| mn| deg|T m/3| m/s m 3ec sec| deq|T hPa| degC degC degC nmi| hPa ft
3 |201% 0% 1% 20/ 00 MM MM MM 0.5 1a 5.0/ 112 MM MM 28.5 MM MM MM M
4 2018 0% 1% 19 30 MM MM 0.5 11 4.7 112 MM MM 25.4 MM MM MM MM
5 |2012 0% 1% 15 00 MM MM MM 0.6 11 4.6 108 MM MM 28.2 MM MM MM MM
6 |2018 0% 1% 18 30 MM MM MM 0.6 11 4.6 115 MM MM 28.1 MM MM MM M
7 |2018 0% 1% 18 00 MM MM MM 0.6 11 4.5 116 MM MM 25.0 MM MM MM MM
& |201% 0% 1% 17 30 MM MM MM 0.6 1a 4.4 48 MM MM 27.%8 MM MM MM M
9 2018 0% 1% 17 00 MM MM MM 0.7 11 4.3 113 MM MM 27.8 MM MM MM MM
10 |2018 0% 1% 1s/ 30 MM MM MM 0.7 11 4.4 101 MM MM 27.8 MM MM MM MM
11 |2018 0% 1% 1s/ 00 MM MM MM 0.7 11 4.3 108 MM MM 27.7 MM MM MM M
12 |2018 0% 1% 15| 300 MM MM MM 0.8 11 4.2 10% MM MM 27.6 MM MM MM MM
13 |2018 0% 1% 15/ 00 MM MM MM 0.3 11 4.2 102 MM MM 27.6 MM MM MM M
14 j2018 0% 19 14| 30 MM MM MM 0.8 10 3.8 116 MM MM 27.5 MM MM MM MM
15 |2018 0% 1% 14| 00 MM MM MM 0.9 11 4.1 S8 MM MM 27.5 MM MM MM MM
16 |2018 0% 1% 13| 30 MM MM MM 0.% =2 3.8 202 MM MM 27.5 MM MM MM M
17 |2018 0% 1% 13| 00 MM MM MM 0.8 10 3.5 104 MM MM 27.4 MM MM MM MM
18 |2018 0% 1% 12| 30 MM MM MM 0.3 =2 4.2 203 MM MM 27.4 MM MM MM M
19 2018 0% 1% 12| 00 MM MM MM 0.8 2 4.4 217 MM MM 27.4 MM MM MM MM
20 (2018 0% 1% 11 30/ MM MM MM 0.8 5 4.5 210 MM MM 27.5 MM MM MM MM
21 2018 0% 1% 11 00 MM MM MM 0.5 2 4.8 205 MM MM 27.5 MM MM MM MM
22 12018 0% 1% 10 30 MM MM MM 0.8 11 4.8 111 MM MM 27.5 MM MM MM MM

,ﬁ, Import - ChUsers\gulley\&ppDatat Local\Microsoft\Windows\INetCache\ IEVZHSMTEDTA1159[1 ] bt

22



4\ MATLAB R2018b

SHORTCUTS LIVE EDITOR INSERT

! = N ‘fariable e A Cod
R - B P e O R R - jp  LspAnelyze Cote *a

E_}w QOpen Variable + é}' Fun and Time

MNew New New Open IE]Cumpare Import Save Favorites Simulink
-

Seript  Live Script Data_ Workspace [ Clear Workspace - [ Clear Commands

FILE 4 cemaez ac

<SP EE | wm ,&, Impert - ChUsers\gulley\AppDatatLocal\Microsoft\Windows\INetCache\|IE\V2ZH3MTEDA1139[ 1] bt —

E Live Editor - \ymathweorks

IMPORT

Column delimiters: Qutput Type: Q

~ Delimited Range: lAE-:E“I arlt -
pace M Ty = = Table T | UNIMPORTABLE CELLS =
Delimiter Options | T {@TextOptions ~ Selec
MITERS SELECTION IMPORTED DATA N NP
41158 1] bt |
A BE C D E F G H J K L P M o P 8] R
Untitled

YY MM DD hh mm WDI RWSP DGST WVHT DPD APD M.. PRES ATMP WTMP DEWF VIS PTDY

M... ..« .« v (. =(Cat. «Cat.. Num.. *Num... *Num... *N... rCateg... +Cate... *Num... *Cate... ~Cat... ~Cat... =

LIIILIILIILIILIILIIILIIIILIIIILIIIIILIIIIILIIIIILIIILIIIIIILIIIIILIIIIILIIIIILIIIILIIII

. e Lk E [ . [ — [T - H-'I ____-I —— - LT _RE-' - 1T T — g e T _T_\_-
=T Y e TFITT i (e ¥ - i ul - Lt - - = i S (TT ¥ - - b
- & - —_ -'1:1 ..... mo L | | P et miyll P L - (= L S - nr L - -

#vr | mo| dy| hr| mn| deqT m/3| m/s m sec sec| degl|T hPa| degC degC degC nmi| h

|
2

3 |2018 0% 1% 20 00 MM MM MM D.35 10 2.0 112 MM MM 28.5 MM MM M
4 |2018 0% 1% 1% 30 MM MM MM 4.7 MM MM MY

=




4\ MATLAB R2018b

MNew New New Open IE'_]CumparE Import Save
-

Script Live Script  w

SHORTCUTS LIVE EDITOR INSERT

- . ' Find Files =~ % . ! v —
|£}!1 B EII:II:I - " J:I'z E Ciz, New Variable s L Analyze Code ba

E_}w QOpen Variable + é}' Fun and Time

Favorites Simulink

Data_ Workspace [ Clear Workspace ~ [ Clear Commands +~

FILE

F=» AT

E Live Editor - \ymathweorks

,&, Impert - ChUsers\gulley\AppDatatLocal\Microsoft\Windows\INetCache\|IE\V2ZH3MTEDA1139[ 1] bt —

IMPORT

Column delimgers:

Qutput Type: Q

= Delimited

[ Table T | UMIMPORTABLE CELLS -

:0p Text Options Selec
-
SELECTION IMPORTED DATA I AP

O Fixed Wi Wariable Names Row: 1

DELIMITERS

4115901 ] bt |

A B C D E F G H J K L M M 0 P Q R
Untitled

YY MM DD hh mm WDI RWSP DGST WVHT DPD APD M.. PRES ATMP WTMP DEWF VIS PTDY

M... ..« .« v (. =(Cat. «Cat.. Num.. *Num... *Num... *N... rCateg... +Cate... *Num... *Cate... ~Cat... ~Cat... =

LIIILIILIILIILIILIIILIIIILIIIILIIIIILIIIIILIIIIILIIILIIIIIILIIIIILIIIIILIIIIILIIIILIIII

#vr | mo| dy| hr| mn| deqT m/3| m/s m sec sec| degl|T hPa| degC degC degC nmi| hPsz

|
2

3 |2018 0% 1% 20 00 MM MM MM D.35 10 2.0 112 MM MM 28.5 MM MM M
4 |2018 0% 1% 1% 30 MM MM MM 4.7 MM MM MY




4\ MATLAB R2018b

SHORTCUTS LIVE EDITOR INSERT
E}!‘ IL:E.}E |:|':,':| - =] e s & E Ciz, New Variable 'iifq? |_\zp Analyze Code ﬁ,l
B Ci» Open Variable (i Run and Time -
MNew New New Open [i=| Compare Import Save Favorites Simulink
Script  Live Script - - Data_| Workspace @ Clear Workspace - Lg Clear Commands
- —— —
<SP EE | wm ,&, Impert - ChUsers\gulley\AppDatatLocal\Microsoft\Windows\INetCache\|IE\V2ZH3MTEDA1139[ 1] bt —

B Live Editor - Vmathworks

IMPORT

Qutput Type:

HH Table

= Delimited

Range: lAE-:E“I a7l

UNIMPORTABLE CELLS

O Fixed Width 5, pyclimiter Options v 7o 0 ares RO - {0 Text Options &E
DELIMITERS SELECTION IMPORTED DATA - | P
41158 1] bt |
A BE C D E F G H J K L P M o P 8] R
Untitled

Y¥ MM DD hh mm WDI RW5P DGST WVHT DPD APD M.. PRES ATMP WTMP DEWF VIS PTDY

M... ..« .« v (. =(Cat. «Cat.. Num.. *Num... *Num... *N... rCateg... +Cate... *Num... *Cate... ~Cat... ~Cat... =

B L L L R R Rrrrd R R R Rrraa R Lo Lo R Lovian Lo B

1 [#YY | MM DD| hh| mm| WDI|/R WSP|D GST| WVHT DFD APD| MWD FRES| ATMF| WIMP| DEWP| VIS FIDY

2 |#¥r | mo| dy| hr| mn| deg|T m/s| mSs m sec sec| degl|T hPa| degC degC degC nmi| hPsz

3 (2018 0% 1% 20 00| MM MM MM 0.5 10 5.0 112 MM MM 28.5 MM MM M

4 12018 09 19 19 300 MM MM MM 0.5 11 4.7 112 MM MM 28.4 MM MM M}




4\ MATLAB R2018b

SHORTCUTS LIVE EDITOR INSERT
H}!‘ IL:E.}E |:|':,':| - =] e s & E Ciz, New Variable 'iifq? |_\zp Analyze Code &
_ E_}w Open Variable + ; é}' Run and Time -
MNew New New Open [i=| Compare Import Save Favorites Simulink
Script  Live Script - - Data_| Workspace @ Clear Workspace - Lg Clear Commands
— e -
<SP EE | wm ,&, Impert - ChUsers\gulley\AppDatatLocal\Microsoft\Windows\INetCache\|IE\V2ZH3MTEDA1139[ 1] bt —

E Live Editor - \ymathweorks

IMPORT

Column delimiters: Qutput Type:

~ Delimited <
|Epan:E b
. . Variable N2l HNIMPORTAEBLE CELLS I
© Fixed Width 5, nelimiter Options Selec
v
CELIMITERS SELECTION IMPORTED DATA 1P
| 417199[ 1]t |
A BE C D E F G H ] K L A M 9] P O R

Untitled

YY MM DD hh mm WDI RWSP DGST WVHT DPD APD M.. PRES ATMP WTMP DEWF VIS PTDY

M... ..« .« v (. =(Cat. «Cat.. Num.. *Num... *Num... *N... rCateg... +Cate... *Num... *Cate... ~Cat... ~Cat... =
LIIILIILIILIILIILIIILIIIILIIIILIIIIILIIIIILIIIIILIIILIIIIIILIIIIILIIIIILIIIIILIIIILIIII
1 |#YY | MM| DD| hh) mm| WDI|R WSP|D G5T| WVHT DED AFD| MWD FRES| ATMP| WIMF| DEWP| WVIS5| FTD%
2 |#¥r | mo| dy| hr| mn| deg|T m/s| mSs m sec sec| degl|T hPa| degC degC degC nmi| hPsz
3 |2018 0% 1% 20 00 MM MM MM 0.3 10 2.0 112 MM MM 28.5 MM MM My
4 2018 0% 19 1% 30 MM MM MM 0.5 11 4.7 112 MM MM 28.4 MM MM My




=] Wwnathworks\publichMed_Gulley\share\Fractal Basin Boundaries\waveheight.mlx

3 plot(buoy.WVHT)

[ LIVE EDITOR INSERT VIEW
'{IL:' - ﬁ (Gl FindFiles = 4 w7 B = Normal + o) % = =] Run section I‘/}, Bl [
New Open Save | Compare Iﬂmm N Text B I‘ 'u M Code Wil | Section E R Run Step  Stop
A S L SO i ~ 7 Break [Z; RuntoEnd
FILE | MNAVIGATE | TEXT , CODE , SECTION , RUN &
Data is from hitps-/iwww.ndbc.noaa.gov/data’realiime2/41159.ixt I%'
2 buoy -
buoy =
YY 1A oD hh mim Wl RW5P DGST WVHT
2018 [ 30 0 0/ MM M MM 1.0000
2 2018 [ 30 0 30 MM M MM 1.1000
3 2018 7 30 1 0 MM MM MM 0.9000
4 2018 [ 30 1 30 MM M MM 1.0000
5 2018 [ 30 2 0 MM MM MM 1.0000
B 2018 7 30 2 30| MM M MM 1.0000
T 2018 [ 30 3 0/ MM M MM 1.0000
: 2018 7 30 3 30| MM MM MM 1.0000
9 2018 [ 30 4 0/ MM M MM 1.0000




=] Wwnathworks\publichMed_Gulley\share\Fractal Basin Boundaries\waveheight.mlx

3 plot(buoy.WVHT)

[ LIVE EDITOR INSERT VIEW
'{IL:' - ﬁ (Gl FindFiles = 4 w7 B = Normal + o) % = =] Run section
New Open Save *| Compare L[ {GoTo ~ . B I UM e G| [ | et -7l Run and Advance
A S L SO i ~ 7 Break [Z; RuntoEnd
FILE | MNAVIGATE | TEXT , CODE , SECTION ,
Data is from hitps-/iwww.ndbc.noaa.gov/data’realiime2/41159.ixt
2 buoy
buoy =
YY 1A oD hh mim Wi RW5P DG5T

2018 [ 30 0 0/ MM M MM
2 2018 [ 30 0 30 MM M MM
3 2018 7 30 1 0 MM MM MM
4 2018 [ 30 1 30 MM M MM
5 2018 [ 30 2 0 MM MM MM
B 2018 7 30 2 30| MM M MM
T 2018 [ 30 3 0/ MM M MM
: 2018 7 30 3 30| MM MM MM
9 2018 [ 30 4 0/ MM M MM

WWVHT
1.0000
1.1000
0.89000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000




[4=]

2018 7 30 4 0| MM MM MM 1.0000

plot(buoy.WVHT)

D i i i i i i i i i
0 200 400  &00 800 1000 1200 1400 1600 1800 2000

-

script Ln 2 Col 5




[4=]

2018 [

30

0| MM

MM

MM

1.0000

3 plot(buoy.

WVHT)

0 200 400 600 800

1000 1200

1400 1600

1800 2000

-

script

Ln

2

Col

5
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|§| ‘Wwathworks\publichMNed_Gulley\share\Fractal Basin Boundaries\waveheight.mlx

LNWE EDITOR

'E:—_::' - ﬁ |;§Firu:lFilE:s Ay b

MNew Open Save

- - -

FILE

Epmt

INSERT

1=/ Compare

IﬁGuTu
| Find ~

NAVIGATE

o
H
ii

5 buoyTt
"VariableNames',{ WaveHt',

3@-Jul-2818
3@-Jul-2818
3@-Jul-2818
3@-Jul-2818
3@-Jul-2818
3@-Jul-2918
3@-Jul-2818
3@-Jul-2818
38-Jul-2818
3@-Jul-2818
3@-Jul-2018
3@-Jul-2818
3@-Jul-2818
3@-Jul-2818
3@-Jul-2818
3@-Jul-2818
3@-Jul-2918

g
g
g1
al:
a2
a2
g1
a3
a4,
a4
voa
a5
a5
a5
arv.
5%
ag;

a1

a3

a5

a8

aa
3a

38
215
E1%

30
21
38

3a
aa
3a
38

E1%

%1%
%1%
%1%
' B8
%1%
28
%1%
%1%
' e
%1%
B8
%1%
%1%
%1%
' B8
%1%
28

WVIEW

TEXT CODE | SECTION

RS

datetime(buoy.YY, buoy.MM, buoy.DD, buoy.hh,

[2@1_.1
Step  Stop

RUM

_

"WaveDir

buoy.mm, @)

= timetable(t, buoy.WVHT, buoy.DPD, buoy.MWD, buoy.WTMP,
"WavePeriod',

s WaterTemp'});

31



3@-Jul-2018 8@:98:08
3@-Jul-2018 8@:38:08
3@-Jul-2018 81:98:08
38-Jul-2018 @1:38:08
38-Jul-2918 92:908:08
38-Jul-2918 @2:30:08
3@-Jul-2818 83:98:08
3@-Jul-2818 83:38:08
38-Jul-2018 84:008:08
38-Jul-2018 84:38:08
38-Jul-2018 @5:008:08
3@-Jul-2818 85:38:08
3@-Jul-2818 85:98:08
3@-Jul-2818 8G:38:08
38-Jul-2018 @7:30:08
38-Jul-2018 @5:008:08
39-Jul-2918 @5:30:080

buoyTt = timetable(t, buoy.WVHT, buoy.DPD, buoy.MWD, buoy.WTMP,
"VariableNames',{ 'WaveHt', "WavePeriod', "WaveDir', "WaterTemp'});

7 stackedplot (buoyTt);




stackedplot (buoyTt);

L

FREL Y 0 R b LA

L

LR R R

P

script

Ln &

Col 33

R2018b

33
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stackedplot (buoyTt);

WavePeriod 10

5

300

Wa'.e[ﬁirzm
00

WaterTemp 29
28

Aug 27 Sep 03 Sep 10

oAt B

Jul 30 m.réﬂﬁ ﬁuglﬂ Ms;l’ﬂ

1| L

script mns cl 3 { R2018b
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stackedplot (buoyTt) ;1

15

WawePeriod 10

m;;zu Au:;jE? Sm;ﬂﬂ. 531;1:}
L 2018

Jul 30 Aug;nﬁ m:g'ns




10 |
11
12|
13|
14 |
15 |

plot(buoyTt.t,buoyTt.WaveHt,' '.")

buoyTtSmooth = smoothdata(buoyTt, 'movmean');

hold on

plot(buoyTtSmooth.t,buoyTtSmooth.WaveHt, ...
"LineWidth',2, 'DisplayName’, 'smoothed’)

hold off|

I

16 |
17 |
18
19 |
20 |
21
ZZj
23 |
24
25 |
26 |
27 |
28 |
29 |
30
31
32|
33
34
35
36
37 |
38

R2018b

36



ttMax
ttMin

retime(buoyTt, 'daily’, 'max’);
retime(buoyTt, 'daily’, 'min");



ttMax = retime(buoyTt, 'daily’, ‘max');
ttMin = retime(buoyTt, 'daily’, 'min");
hold on

area(ttMax.t, ttMax.WaveHt, ' FaceColor',[® @.75 8.75])
area(ttMin.t,ttMin.WaveHt, 'FaceColor',[@ @.5 8.5])

hold off

title( 'Wave Height at Station 41159, Onslow Bay')

ylabel( "Wave Height (m)")

legend({'Max Wave Ht', 'Min Wave Ht'}, 'Location’, "MorthWest')
grid on

Wave Height at Station 41159, Onslow Bay

T Max Wave Ht
a (I Win Wave Ht

Wave Height {m)

Jul 30 Aug06 Aug13  Aug20 Aug2¥ Sep03 Sep10 Sep17
2018
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ttMax = retime(buoyTt, 'daily’, ‘max');
ttMin = retime(buoyTt, 'daily’, 'min");
hold on

area(ttMax.t, ttMax.WaveHt, ' FaceColor',[® @.75 8.75])
area(ttMin.t,ttMin.WaveHt, 'FaceColor',[@ @.5 8.5])

hold off

title( 'Wave Height at Station 41159, Onslow Bay')

ylabel( "Wave Height (m)")

legend({'Max Wave Ht', 'Min Wave Ht'}, 'Location’, "MorthWest')
grid on

Wave Height at Station 41159, Onslow Bay

Wave Height {m)
I

‘
ﬁ( &
PR

< s

~,
.

S R R B e
-D SRS o S . = _a A e v _ b
Jul30  Aug06 Aug13 Aug20 Aug27 Sep03 Sep10 Sepi7
2018
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Flhurricane.com - Central Florida Hurricane Center

Hurricanes Without the Hype! Since 1995

Closely watching #9381 near Bermuda. Other areas also on the radar. Reminder that Atlantic Hurricane Season muns through end of Nov.

LOGIN NEW VISITOR
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08.1'30 11:00 AM
08/30 2:00 PM
08/30 5:00 PM
08/30 8:00 PM
08/30 11:00 PM
08/31 2:00 AM
08/31 5:00 AM
08/31 8:00 AM
08/31 11:00 AM
08/31 2:00 PM
08/31 5:00 PM
08/31 8:00 PM
08/31 11:00 PM
09/01 2:00 AM
09/01 5:00 AM
09/01 8:00 AM
09/01 11:00 AM
09/01 5:00 PM
09/01 11:00 PM
09/02 5:00 AM
09/02 11:00 AM
09/02 5:00 PM
09/02 11:00 PM
09/03 5:00 AM
09/03 11:00 AM
09/03 5:00 PM
09/03 11:00 PM
09/04 5:00 AM
09/04 11:00 AM

Position History For Post-Tropical Cyclnne Florence (2018)

[ other Storms] - [ Google Map of this Storm] [ xmil ] [ csv ]

m-mm

12.9N 18.4W 30MPH
12.9N 19.0WW 30MPH
12.9N 19.4W 30MPH
131N 20.4W 30MPH
13.2N 20.9W 35MPH
13.4N 21.2W 35MPH
13.6N 21.4W 35MPH
13.7N 21.8W 35MPH
13.7TN 22.7W 35MPH
13.8N 23.3W 35MPH
13.8N 24.7W 35MPH
14.0N 25.0WW 35MPH
14.2N 25.5W 35MPH
144N 26.2WW 35MPH
14.5N 26.7WW 40MPH
14.6N 27.2W 40MPH
14.8N 27.8W 45MPH
15.6N 29.0WW 45MPH
16.0N 30.2W 50MPH
16.5N 31.4W 60MPH
17.0N 33.2W 50MPH
174N 34.6W 50MPH
17.9N 35.9W 50MPH
18.0N 37.5W 60MPH
18.3N 38.7W 65MPH
18.6N 39.8W TOMPH
18.9N 41.0W 7OMPH
19.3N 42.0W 7OMPH
19.7N 42.5W 75MPH

09/04 5:00 PM  20.3N 43.2W 85MPH

1007mb W at 12 MPH (280 deg)
1007mb VW at 12 MPH (280 deg)
1007mb VW at § MPH (280 deg)
1007mb VW at 11 MPH (280 deg)
1007mb VW at 13 MPH (280 deg)
1007mb VW at 13 MPH {280 deg)
1006mb Wnw at 12 MPH (285 deg
1006mb Wnw at 12 MPH (285 deg
1006mb Wnw at 13 MPH (285 deg
1006mb Wnw at 13 MPH (285 deg
1004mb VW at 15 MPH (270 deg)
1004mb W at 15 MPH (270 deg)

=

Ptnl
Ptnl
Ptnl
Ptnl
Ptnl
Ptnl
Ptnl
Ptnl
Ptnl
Ptnl
TD

TD

1004mb Wnw at 14 MPH (285 deg) TD
1004mb Wnw at 14 MPH (285 deg) TD
1003mb Wnw at 14 MPH (285 deg) TS
1003mb Wnw at 14 MPH (285 deg) TS
1003mb Wnw at 14 MPH (285 deg) TS
1002mb Wnw at 16 MPH (285 deg) TS

999mb  Wnw at 15 MPH (290 deg) TS
1000mb Wnw at 18 MPH (285 deg) TS
1000mb Wnw at 17 MPH (285 deg) TS
1000mb Wnw at 16 MPH (290 deg) TS
999mb  Wnw at 16 MPH (2585 deg) TS
997mb  Wnw at 16 MPH (285 deg) TS

995mb W at 15 MPH (280 deg)

)
{ )
{ )
( )
( )
( )

1000mb Wnw at 14 MPH (290 deg) TS

{ )
{ )
{ )
{ )
( )

)

15

995mb  Wnw at 14 MPH (290 deg) TS
995mb  Wnw at 13 MPH (290 deg) TS

984mb  Wnw at 12 MPH (300 deg) H1

)

)
990mb  Wnw at 12 MPH (295 deg) H1

)

)

09/04 11:00 PM 20.7N 43.9W 100MPH 976mb  Wnw at 12 MPH (300 deg) H2
09/05 5:00 AM  21.4N 44.8W 105MPH 976mb Nw at 13 MPH (305 deg)
09/05 11:00 AM 220N 45.7W 125MPH 957mb  Nw at 13 MPH (305 deg
09/05 5:00 PM 227N 46.6W 130MPH 953mb  Nw at 13 MPH (305 deg
09/05 11:00 PM 23.4N 47.2W 125MPH 956mb  Nw at 10 MPH (310 deg

09/06 11:00 AM 246N 48.6W 105MPH 975mb  Nw at 10 MPH (315 deg

( )
{ )
{ )
09/06 5:00 AM  24.1N 47.9W 115MPH 964mb  Nw at 12 MPH (315 deg)
! )
( )

09/06 5:00 PM  25.0N 49.6W 80MPH 989mb Nw at 10 MPH (305 deg
09/06 11:00 PM 251N 49.8W 70MPH 993mb Wnw at 7 MPH (290 deg)

H2

Si){

Six

Six

Six

Six

Six

Six

Six

Six
TO#6
TO#6
TO#E
TO#E
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence
Florence

08/30 10:45 AM Awla
08/30 1:36 PM  Avila
08/30 4:36 PM  Avila
0830 7:44 PM  Beven

0830 10:42 PM Beven

08/311:42 AM Berg
08/31 4:39 AM  Berg
08/317:33 AM  Avila
08/31 10:38 AM Avila
0831 1:33 PM  Avila
08/31 4:36 PM  Avila
0831 7:44 PM  Beven

08/31 10:42 PM Beven

09/01 1:358 AM  Berg
09/01 4:57 AM  Berg
09/01 7:36 AM  Avila
09/01 10:48 AM Avila
09/01 4:38 PM  Avila

09/01 10:57 PM Beven
09/02 4:53 AM  Zelinsky
09/02 10:51 AM Stewart
09/02 4:36 PM  Brennan
09/02 10:36 PM Cangialosi
09/03 4:51 AM  Zelinsky
09/03 10:45 AM Brennan
09/03 4:33 PM  Cangialosi
09/03 10:33 PM Cangialosi
09/04 4:39 AM  Roberts

09/04 10:39 AM Berg
09/04 433 PM  Berg
09/04 10:54 PM Elake

09/05 4:50 AM Roberts
09/05 10:42 AM Bergirhome

09/05 4:33 PM  Bergirhome

09/05 10:51 PM Blake

09/06 4:44 AM  Zelinsky

H2
H1
TS

Florence
Florence
Florence

09/06 10:42 AM Berg

09/06 4:45 PM  Berg/rhome

09/06 10:45 PM Elake

o

41



urricane Center Hurricanes Without the Hype! S5ince 1995
also on the radar. Reminder that Atlantic Hurricane Season runs through end of Nov.

Days since last H. Landtall - US: Any & prence) , Major: 3o (Mana) Flonda - Any: 3 rmaj N

Position History For Post-Tropical Cyclone Florence (2018)

[ Other Storms] - [ Google Map of this Storm] [ xml ] [ csv ]

08/30 10:45 AM Avila
08/30 1:36 PM  Avila
08/30 4:36 PM  Awila

9N 18.4W 30MFH  1007mb W at 12 MPH (280 deg)
ON 19.0W 30MFPH  1007mb W at 12 MPH (280 deg)
9N 19.4W 30MFH 1007/mb W at 9 MPH (280 deqg)
AN 20.4W 30MPH 1007mb W at 11 MPH (280 deqg) 08/30 744 FM Beven
2N 20.9W 3BMPH  1007mb W at 13 MPH (280 deg) 08/30 10:42 PM Beven
AN 21.2W 3BMPH  1007mb W at 13 MPH (280 deg) Pinl Six 08/31 1:42 AM Berg
BN 21.4W 35MFH 1006mb Wnw at 12 MPH (255 deg) Pinl Six 08/31 4:39 AM  Berg
AN 21.8W 35MPH 1006mb Wnw at 12 MPH (285 deqg) Pinl Six 08/31 7:33 AM  Avila



"AdvisoryNumber","Date"”,"Lat"”,"Long","Wind","Pres”, "Movement”, "Type", "Name", "Received"”, "Forecaster"”
"1","e8/30/2018 11:@0", "12 9","18.4","30", "19@7" "N at 12 MPH (280 deg)" "Potentlal Tropical Cyclon
"1 ","08/30/2018 14: 9@" "12. 9" "19. @" "39" "1@9?" "W at 12 MPH (280 deg)","Potential Tropical Cyclo
‘2","98/3@/2@18 17:00","12.9","19.4","30","1007","W at 9 MPH (280 deg)","Potential Tropical Cyclone
"2A","08/30/2018 20:00","13.1","20.4","30","1007","W at 11 MPH (280 deg)","Potential Tropical Cyclo
"3","08/30/2018 23:00","13.2","20.9","35","1007","W at 13 MPH (280 deg)","Potential Tropical Cyclon
"3A","08/31/2018 ©2:00","13.4","21.2","35","1007","W at 13 MPH (280 deg)","Potential Tropical Cyclo

"4" "98/31/2@18 e5:e@", "13 6", "21 4", "35" "19@6" "NNW at 12 MPH (285 deg)","Potential Tropical Cycl

"4&" "08/31/2018 08: 9@" "13. 7" "21. 8" "35" "1@96" "WNW at 12 MPH (285 deg)","Potential Tropical Cyc

"5","98/31/2018 11:00","13.7","22.7","35","1006","WNW at 13 MPH (285 deg)","Potential Tropical Cycl

“S5A","@8/31/2018 14:00","13.8","23.3","35","1006","WNW at 13 MPH (285 deg)","Potential Tropical Cyc
"6","08/31/2018 17:00","13.8","24.7","35","1004","W at 15 MPH (270 deg)","Tropical Depression”,"SIX

"6A","08/31/2018 20:00","14.0","25.0","35","1004","W at 15 MPH (270 deg)","Tropical Depression”,"SI

"7","e8/31/2018 23:e0","14.2","25.5","35","1004" ,"WNW at 14 MPH (285 deg)","Tropical Depression”,"S
"7A","09/01/2018 ©2:00","14.4","26.2","35","1004","WNW at 14 MPH (285 deg)","Tropical Depression”,"”
"8","09/01/2018 ©5:00","14.5","26.7","40","1003",""WNW at 14 MPH (285 deg)","Tropical Storm","Floren
"8A","09/01/2018 ©8:00","14.6","27.2","40","1003","WNW at 14 MPH (285 deg)","Tropical Storm" "Flore
"o" "99/@1/2@18 11:00", "14 8", "27 8", "45" "19@3" "NNW at 14 MPH (285 deg)","Tropical Storm", "Floren
"1 ","09/01/2018 17:9@" "15. 6","29.@","45" "1@92" "WNW at 16 MPH (285 deg)”,"Tropical StOPm" "Flore
"11","@9!@1/2918 23:9@","16 ","30.2","50","1000","WNW at 14 MPH (290 deg)","Tropical Storm","Flore
"12","09/02/2018 ©5:00","16.5","31.4","60","999", "NNW at 15 MPH (29@ deg)","Tropical Storm", "Floren
"13","@9/02/2018 11:00","17.0","33.2","50", "1@96" "WNW at 18 MPH (285 deg)”,"Tropical StOPm" "Flore
"14","@9/02/2018 17:00","17.4","34.6" "5@","1@9@","NNN at 17 MPH (285 deg)","Tropical Storm”,"Flore
"15","@9/02/2018 23:00","17.9" "§5 9","50","1000","WNW at 16 MPH (290 deg)","Tropical Storm","Flore
"16" "@9!63f2918 05:00", "18 " "37 5" "60", "999" "WNN at 16 MPH (285 deg)" "Troplcal Storm" "Floren

(%]
5
(%]
4
9
@
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=] WwnathworkshpubliciMed_Gulley\share\Fractal Basin Boundaries\florence.mbx

Data is from hitp-/fflhurricane_com/cyclone/stormhistory. php?p=1&year=2018&storm=6

storm
storm = 1@5=11 table
Adwisor... Date Lat Long Wind Pres Mavem... Type Name
1 1) 08/30/2018_.. 12.9000 -15.4000 30 1007 |Wat12 MP__. | Potential Tr... | Six
2 1) 08/30/2018_.. 12.9000 -19.0000 30 1007 |Wat12 MP__. | Potential Tr... | Six
3 2| 08/30/2018_.. 12.9000 -19.4000 30 1007 Wat9MP... | Potential Tr... | Six
4 2| 08/30/2018_.. 13.1000 -20.4000 30 1007 |Wat11 MP_.. | Potential Tr... | Six
5 3 08/30/2018... 132000 -20.9000 35 1007 |Wat13 MP_.. | Potential Tr... | Six
6 3 08/31/2018_.. 13.4000 -21.2000 35 1007 |Wat13 MP__. | Potential Tr... | Six
7 4| 083172018 13.6000 -21.4000 35 1006 | WNW at 12__. | Potential Tr... | Six
B 4| 08/31/2018_.. 13.7000 -21.8000 35 1006 WNW at 12... | Potential Tr... | Six
:] 5| 08/31/2018_.. 13.7000 -22.7000 35 1006 WNW at 13... | Potential Tr... | Six

storm.Type = categorical(storm.Type);

]

geobubble(storm, 'Lat’,'Long', 'SizeVariable’, 'Wind", 'ColorVariable’, "Type');

Code ~
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LNE EDITOR

INSERT

FIGURE

=] WwnathworkshpubliciMed_Gulley\share\Fractal Basin Boundaries\florence.mbx

WIEWW

Data is from hitp-/fflhurricane_com/cyclone/stormhis

=] run Section
El'! Run and Advance

&year=20188&storm=6

storm
storm
Agvisar. .. Diate Lat Lang Wind Pres Mavem... Type Hame
1 1| 08302018 .. 12.9000 -18.4000 30 1007 |Wat 12 MP_.. | Potential Tr_.. | Six
2 1| 08/302018_ .. 12.9000 -18.0000 30 1007 |Wat 12 MP_.. | Potential Tr_.. | Six
3 2| 08/302018__. 12.9000 -19.4000 30 1007 Wat9 MP... |Potential Tr... | Six
4 2 08/30208... 13.1000 -20.4000 30 1007 |Wat 11 MP... | Potential Tr... | Six
] 3| 08/302018... 13.2000 -20.9000 35 1007 |Wat13 MP... | Potential Tr... | Six
& 3| 085312018 . 13.4000 -21.2000 35 1007 |Wat 13 MP_.. | Potential Tr_.. | Six
T 4| 08312018 .. 13.6000 -21.4000 35 1006 | WHW at 12_.. | Potential Tr_.. | Six
8 4| 083172018 . 137000 -21.8000 35 1006 | WHW at 12_. . | Patential Tr... | Six
) B 08312018 . 137000 -22.7000 35 1006 | WKW at 13_.. | Potential Tr... | Six
storm.Type = categorical(storm.Type);
W
N
% geobubble(storm, 'Lat’,'Long', 'SizeVariable’, 'Wind", 'ColorVariable’, "Type');
N
N y
& Code
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=l YWathworks' public\Med_Gulleytsharel\Fractal Basin Boundaries\florence.mlx

LIWE EDITOR INSERT FIGURE VIEW
2 D T 2 [ e
Go T
Mew Open Save Cun'pare @ o Text B ‘I' 11 H
- - - r-:' 2ril = - = 5: =
FILE HAVIGATE TEXT

(=
Code

Data is from hitp/iflhurricane com/cyclone/stormhistory. php?p=1&year=20188&storm==6

WA

E. storm
storm =
Advisor... Date Lat Long Wind Pres Movem... Type Name

1 1) 08/30/2018_.. 12.9000 -18.4000 30 1007 |W at 12 MP_.. | Potential Tr_.. | Six
2 1) 08/30/2018_.. 12.9000 -19.0000 30 1007 [W at 12 MP_.. | Potential Tr_.. | Six
3 2| 0B/30/2018_. 12,9000 -19.4000 30 1007 |Wat9MP_.. | Potential Tr._. | Six
4 2 08/30/2018_.. 131000 -20.4000 30 1007 (W at11 MP... Potential Tr_.. | Six
5 3 08/30/2018_.. 132000 -20.9000 35 1007 (W at13 MP... | Potential Tr_.. | Six
B 3 08/312018_.. 13.4000 -21.22000 35 1007 (W at 13 MP_.. | Potential Tr_.. | Six
T 4| 08/31/2018_.. 13.6000 -21.4000 35 1006 [WNW at 12_..  Potential Tr_.. | Six
B 4| 08/31/2018_. 137000 -21.8000 35 1006 | WNW at12_.. | Potential Tr._. | Six
g 5 0B/31/2018_. 137000 -22.7000 35 1006 | WMNW at13_.. | Potential Tr._. | Six

4 storm.Type = categorical(storm.Type);

=
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storm

storm = 1@85=11 t =
Advisor... Date Lat Long Wind Pres Movem... Type Name
1 1) 08/30/2018_.. 12.9000 -18.4000 30 1007 |W at 12 MP_.. | Potential Tr_.. | Six
2 1) 08/30/2018_.. 12.9000 -19.0000 30 1007 |W at 12 MP_.. | Potential Tr_.. | Six
3 2| 0B/30/2018_. 12,9000 -19.4000 30 1007 |Wat9 MP_.. | Potential Tr... | Six
4 2 08/30/2018_.. 131000 -20.4000 30 1007 |Wat11 MP...  Potential Tr_.. | Six
5 3 08/30/2018_.. 132000 -20.9000 35 1007 |Wat13 MP_.. | Potential Tr_.. | Six
B 3 08/312018_.. 13.4000 -21.22000 35 1007 |Wat 13 MP_.. | Potential Tr_.. | Six
T 4| 08/31/2018_.. 13.6000 -21.4000 35 1006 | WMNW at 12_.. | Potential Tr_.. | Six
B 4| 08/31/2018_. 137000 -21.8000 35 1006 | WHNW at12_.. | Potential Tr... | Six
g 5 0B/31/2018_. 137000 -22.7000 35 1006 | WHNW at 13_.. | Potential Tr... | Six
storm.Type = categorical(storm.Type);
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storm

storm = 1@85=11 t =
Advisor... Date Lat Long Wind Pres Movem... Type Name
1 1) 08/30/2018_.. 12.9000 -18.4000 30 1007 |W at 12 MP_.. | Potential Tr_.. | Six
2 1) 08/30/2018_.. 12.9000 -19.0000 30 1007 |W at 12 MP_.. | Potential Tr_.. | Six
3 2| 0B/30/2018_. 12,9000 -19.4000 30 1007 |Wat9 MP_.. | Potential Tr... | Six
4 2 08/30/2018_.. 131000 -20.4000 30 1007 |Wat11 MP...  Potential Tr_.. | Six
5 3 08/30/2018_.. 132000 -20.9000 35 1007 |Wat13 MP_.. | Potential Tr_.. | Six
B 3 08/312018_.. 13.4000 -21.22000 35 1007 |Wat 13 MP_.. | Potential Tr_.. | Six
T 4| 08/31/2018_.. 13.6000 -21.4000 35 1006 | WMNW at 12_.. | Potential Tr_.. | Six
B 4| 08/31/2018_. 137000 -21.8000 35 1006 | WHNW at12_.. | Potential Tr... | Six
g 5 0B/31/2018_. 137000 -22.7000 35 1006 | WHNW at 13_.. | Potential Tr... | Six
storm.Type = categorical(storm.Type);

geobubble(storm, 'Lat’,'Long', 'SizeVariable', 'Wind", 'ColorVariable', 'Type');
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e A

geobubble(storm, 'Lat’, 'Long", 'SizeVariable', 'Wind', 'ColorVariable', "Type');

Latitude

Code v
50°N Wind
® [«
45°N .
L
. 25
40°N
Type
355N ® Hurricane
= Post-Tropical Cyclone
“ Potential Tropical Cyclone
30°N ® Tropical Depression
¥ Tropical Storm
25°N
20°N
15°N

| script

Ln &

Col 1
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Two commands!

4] Figure2 — O
File Edit Wiew [Insert Tools Desktop Window Help
NEeade (2|08 E
Wind
50°MN
0 [w
45N \\‘-u—l ®
- 25
.
L ]
40°N L
s,d ® Hurricane
® Post-Tropical Cyclone
35N [ 2. “ Potential Tropical Cyclone
7 ® Tropical Depression
o ® Tropical Storm
E 30°N
=
—1
25°N
20°N
15°N
10°N
5°N b :
= 29
e, SO0
BO=W FO°W 60°w 50°W 40°W 30°w 20°W
Longitude




storm
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Steady improvements

Strings

Better error messages
Code Compatibility Reports
Hardware Integration

Deep Learning
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Strings

|=| Untitledd.mb *

LNE EDITOR INSERT VIEW

+h EFMF!&B @& A @Mmmlv
2 2 :

|
= L

Make all the MATLAB release names from R2014a to R2018b

=
(5]

| script

Ln 1

Col 30
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Strings

|=| Untitledd.mb * — O P

LNE EDITOR INSERT VIEW

+h Ermries Prave @mmv
E.E Il N

|
= L

Make all the MATLAB release names from R2014a to R2018b

=
(5]

1 "R" + (2014:2018) + ["a";"b"]

| script Ln 1 Col 30




Strings

|=| Untitledd.mb *

LNE EDITOR

o I =

New Open Save

- - -

FILE

INSERT

LGl Find Files -

=l Compare i GoTo -
@ Erint \{ Find ¥
| NAVIGATE |

— %%

Code 5] g |zp  Section

=| =] Run section
E Run and Advance
Break 3y Runto End

| SECTION

E IV
&

Make all the MATLAB release names from R2014a to R2018b

"R" + (2014:2018) + ["a";"b"]

dans =

"R20143"
"R2014b"

"R2015a"
"R2015b"

"R2016a"
"R2016b"

"R2817a"
"R2017b"

"R2018a"
"R2018b"

script

Ln 1

Col 30
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Error
Messages

|= Untitled.mb *

| script

Ln 3

Col

1

58



|= Untitled.mb *

| script

Ln 3

Col

5
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|= Untitled.mb *

LNE EDITOR

INSERT

75— EFndFm- & A

3=

-
—

w N =

al=0b

Invalid use of operator.

Did you mean:

a ~=b
Fix

| script

Ln 3

Col

3
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|= Untitled.mb * — O e

LNE EDITOR INSERT

75— EFndFm- & A
e =

|
= L

W N =2
Al

I

>

S

o

|

=Y

L

| © [

al=0>b @

Invalid use of operator.

Did you mean:

a ~=b

| seript Ln 3 Col 8




|= Untitled.mb *

ans = Logical
1

| script

Ln 3

Col &
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Code compatibility report R2017b

codeCompatibilityReport
Code Compatibility Report

Top 73 Syntax 17 Errors 21 Warnings
180 Improvements 380 Checks 2163 Files

Analysis Date: 22-May-2018 09:41:41

MATLAB Version: R2018b

¥ Syntax Errors
Update your code. Syntax errors result in nonrunnable code and impact cc
Typically, syntax errors are not introduced with a new version of MATLAB.

Occurr;m Filename

12 dicomConvertServer.m

10 hdrinitDem.m

8 SynovcoElectroChromicGlass_3Sim

7 findTracer.m
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Fix incompatibility errors from the report

v Incompatibility Errors
Update your code to work in the current release. Incompatibility errors indicate that functionality
has been removed.

Row « Filename Line Description Details

1 fanno_demo.m 83 Using integers to specify location not supported. Details
Use the location parameter name and value pair

2 friction_free demo.r ing integers to specify location not supported. Details
the location parameter name and value pair
d.
81 — ylabel ("bar')
82 — title Pressure
83 — legend ('SRK', "Ideal gas', 1) =

Editor

64



Fix incompatibility errors from the report

v Incompatibility Errors
Update your code to work in the current release. Incompatibility errors indicate that functionality
has been removed.

Row « Filename Line Description Details

1 fanno_demo.m 83 Using integers to specify location not supported. Details
Use the location parameter name and value pair
instead.

2 friction_free demo.r 37 Using integers to specify location not supported. D
Use the location parameter name and value pair
instead.

¥ Functionality being removed or changed £\

. _ Use This — . .
Functionality Result Instead Compatibility Considerations
plotyy function Still yyaxis Replace all instances of plotyy

runs with yyaxis
polar function Still polarplot Replace all instances of polar
runs with polarplot

Release Notes, Reference Pages, or other Documentation
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Fix incompatibility errors from the report

¥ Functionality being removed or changed £\

Use This
Functionali Result Compatibility Considerations
ty Instead P ty
plotyy function Still yyaxis Replace all instances of plotyy
runs with yyaxis
polar function Still polarplot Replace all instances of polar
runs with polarplot

v polar is not recommended
Not recommended starting in R2016a

polar is not recommended. Use polarplot instead. There are no plans to
remove polar.

To update your code, change instances of the function name polar to
polarplot. You do not need to change the input arguments. For example,
use polarplot(rho, theta).

Unlike the polar function, which uses an Axes object, the polarplot function
uses a PolarAxes object.

More detailed compatibility

release notes

2018k
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Preprocessing & Analysis

= More easily deal with outliers with
— isoutlier and filloutliers RZ201/a .

— rmoutliers RQO] 8b ﬁ_'

- Detect local minima and maxima R201/b
using islocalmin and islocalmax

1 -

- Detect abrupt changes
In data with ischange R2017b

0 100 200 300 400 500
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Hardware Connectivity
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Hardware Integration

Command Window

fx >

<\ MATLAB R2012b - O X
HOME SHORTCUTS A N @ ® ISearch Documentation P
New Variable » Analyze Code (G} Preferences (%
2 B oo O e & B Oy ta) @
£ Open Variable + {7 Run and Time (5l Set Path
New New New Open |{°|Compare Import Save Favorites Simulink  Layout RESCOURCES
Script Live Script « - Data ‘Workspace [/ Clear Workspace ~ ~  [* Clear Commands ~ ~ [l paratel ~ _
FILE | VARIABLE | CODE | SIMULINK | EMVIRONMENT
Get Add-Ons Fl
<f =9 E ﬁ » mathworks\public » MNed_Gulley » share » Fractal Basin Boundaries »
Current Folder Sl Workspace Command History Manage Add-Ons
=1
Name = Date Modified Type : -
pendulum 9/24/2018 2:24 PM Folder b Package Toolbox
phantom 9/19/2018 6:29 PM Folder
- . o = al=b Package &
simulink_files 10/23/2017 12:33 PM Folder - b ge App
ﬂ animate_pendulum.m 9/19/2018 1:51 PM Script g~
€ basin.gif 10/11/2017 5:59 PM GIF File 1 ﬁ Get Hardware Support Packages
€ basinl.gif 10/11/2017 5:38 PM GIF File g
15| florence.mix 9/26/2018 6:26 PM Live Script 5 EheckitorUpdancs ’
% flying_phone.m 9/11/2018 5:34 PM Script %-- 9/25/2018 2:33 PM --%
5] fractal_basin_boundaries.mkx 9/25/2018 1:31 PM Live Script get(gea, ‘colororder’)
€ fractal_basin_runner.gif 10/18/2017 16 PM GIF File dbcont
ﬂ fractal_basin_runner.m 10/23/2017 2:22 PM Script v
E| massPendulumAnimation.mbx 212272018 7:25 PM Live Script = max(theta)
G‘ massPendulumAnimator.gif 2/23/2018 11:53 aM GIF File max(thetad)
Details y(1,end) v
®
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riable = ! |+ Analyze Code l-b-i E {0} Preferences E%
riable Cvor k7 Run and Time _ Loy [ Set Path - .
"

wkzpace - - E&mﬂm - u“Fﬂmlﬂl -
| CODE | SIMULINE | ENVIRONMENT :
E% Get Add-Ons
asin Boundaries I},
Command History @ Manage Add-Ons
a=1
Type
Folder M b =2 ﬁ Package Toolbox
a ~= b
Folder - b
Folder == @ Package App
. g = I-:|
Script
GIF File 1 ﬁ et Hardware Support Packages
GIF File a
Live Script 3 Check for Updates >
Script %-- 9/25/2818 2:33 PM --%
Live Script get(gca, 'colororder')
GIF File dbcont
Script ¥
Live Script = max{theta)
GIF File b max(theta®)
~ y(1l,end) v
@




4\ Add-On Explorer

Artificial horizon
version 1.2.0.0 (13.9 KE) by Eric Ogier

Artificial horizon for aircraft

M Collection

Overview Functions

"Artificial horizon” is a graphical object consisting of an on scree

- Virtual horizon line between sky and ground symbols

- Reticle symbolising aircraft longitudinal axis or speed vector
- Attitude indicators :

. Pitch indicator, range : ]-180°,+180°], field of view : 40°

- Roll indicator, range : -180°,+1807], field of view : 60°

. Heading indicator, range - [-90° +90°], field of view - 60°

All attitude gauges have the following characteristics:

- Reference markings : cardinal points, null pitch and null roll
- Resolution of 2.57 for graduating

- Specific graduatings for modulo 2.5%, 5° and 10° angles

Contribute | Manage Add-Ons

Search for add-ons

5 Ratings

4 Downloads
Updated 21 Nov 2017
View License

Add to MATLAB
Download and add to path@

Download Only...

ST, TS TaunTy:

Attitude can be updated by an object method through the three Euler angles [rad], respecting this asronautical

i . adel 1 ALl 1 il Wl -y | 1 i I [l 1

| | 11 1 i 1
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4\ Add-On Manager

Installed (19)

H
)

s

Name

Artificial horizon version 1.2.0.0

Flight Visualization version 1.0.0.0

A3B0 version 1.0.0.0

Understanding the Euler Angles version
1.0.0.0

mArrowd.m - easy-to-use 3D arrow
version 1.0.0.0

Rigid motions and robotics toolbox
version 1.1

Type

Collection

Collection

Collection

Collection

Function

Toolbox

Author

Eric Ogier

Gus Brown

Stepen
Stepen

Divahar
Jayaraman

Georg
Stillfried

Antonio
Tristan Vega

— O X

Get Add-Ons

Q|

Install... -

27 Septem__.

19 Septem._.

19 Septem.__.

23 August ...

22 August ...

22 August ...
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< More

> Orientation

Azimuth

degrees

Pitch

degrees

Roll

degrees

Sensors

-31.765
-9.769

16.049

N,
iy

00:00:02

Bdmra

<X =10 m +10 +20
| [EraeaT | ad 1 1 L. |
FY
#10 v +10
=10 - + =10
A h
5 ey
]
f“éﬂ +10 Al 2
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Deep Learning
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MathWorks Hack Day
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Z] Video Preview - Microsoft® LifeCam Cinema(TM)

Framerate:30.9

I



4\ Figure 2 — [] X

File Edit View Insert Tools Desktop Window Help N

NEde 208K E




7] Untitled2*

EDITOR

15
16
17
18
19
20
21
22
23
24
25
26
27

label

label.
label.
label.

label

label.
label.
label.

slider

PUBLISH

= uilabel (qg):
2;
Layout.Column = 1;

Layout.Row =
HorizontalAlignment
= uilabel (qg):
Layout.Row = 1;
Layout.Column = 1;

HorizontalAlignment

= uislider(qg):

slider.Layout.Row = 2;

slider.Layout.Column = 2;

slider.MajorTicks = []

-
r

'center':;

'center';




7] Untitled2* = ] X [] X

EDITOR PUBLISH VIEW R s ) .|

15 label = uilabel(qg): ~

16 label.Layout.Row = 2;

17 label.Layouto——— = 4 '

18 label.Horizo 4 SnApp! — L] X
19

20 label = uila

21 label.Layout

oo labEI'LaYDUt LabE| [Dptlﬂn 1 T] LEbEI IIIIIIIIIIII?IIIIIIIIIIII
23 label.Horizo

24 =i IIIIIIIIIIIIE‘IIIIIIIIIIII Label [C}ptIDn1 T]
25 slider = uis

26 slider.Layou Label [V Check Box Label V| Check Box

27 slider.Layou

28 slider.MaiDr




(4 Video Preview - Microsoft® LifeCam Cinema(TM) — O X

[ snapp! — O K
. [ 1
Label [OptIOI'I1 '] Label TERRRRRRnnr e rennneennn
Label {} Label (Option 1 v
Trrerrernennrnnrnrernennnn
Label [v| Check Box Label || Check Box

889.648 640x480 Framerate:30.9
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‘MﬂthWﬂI’l{S"" Products Solutions Academia Support Community Events

MATLAB and Simulink Training

&MathWorkSE Products Solutions Academia Support Community Events

Overview  Course Offerings  Course Schedule  Self-Paced

Search R2018b Docums

DDCU[T'I Enl‘gﬁ on All Examples Functions More -

Deep Learning Onramp — e Close § Trial Software
« Documentation Home Deep Learning with Images

« Deep Learning Toolbox Train convelutional neural networks from scratch or use pretrained networks

Create new deep networks for image classification and regression tasks by ¢
network from scratch. You can also use transfer learning to take advantage c

-I-h. F e h d I o v I ) ) network to learn new patterns in new data. Fine-tuning a pretrainad image cl
15 ITEC, O-Nour deep learming wional prognEEL e IR YL ELES typically much faster and easier than training from scratch. Using pretrained

infroduction to prﬂCﬁCCII deep |ec1rning R e Deep Leaming with Time Series. tasks without defining and training a new network, having millions of images,
Sequences, and Text

Getting Started with Deep Learning
Toolbox

After defining the network architecture, you must define training parameters |

to use deep |enming ’rechniq ves in MATLAB®

Deep Learning Tuning and Visualization then train the network using trainNetwork. Use the trained network to predi
re-::-::}gnl’n-::}n. Deep Learning in Parallel and in the You can train a convolutional naural network on a CPU, a GPU, multiple CPL
Cloud cloud. Training on a GPU or in parallel requires Parallel Computing Toolbox™
889648 ; 640x480 Framerate:30.9 Deep Leamning Applications NVIDIA® GPU with compute capability 3.0 or higher. Specify the execution
Deep Learning Import, Export, and Reuse Pretrained Network
Customization
Load pretralned network Replace final layers Traln network
Deep Learning Code Generation
e . ) Training images.
Function Approximation and Clustering ol enlig Lt layers that et :"H £y Triing opsians
(eehgpers, Blobes, codors) e B .‘.., - I.|;.|.--| = 3
Time Series and Confrol Systems — s = 4, l,
1 million mages Fewer classs: 100s ofimages

1000 classes Learn laster 166 of clasies
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@ ‘wmathworks\public\MNed_Gulleyshare\Fractal Basin Boundaries\pendulum_live_controls.mix

LNE EDITOR

N = Eglians f?iik Ea ggﬂmmﬂ‘v

INSERT FIGURE VIEW

=
= L

A Mysterious Pendulum
u(t)

¢
Femdulumn m

d4+0.1-0+sin6 =0

-l

. [ ¥(2)
T 0.1 - y(2) —siny(1)

1 pend = @(t,y) [ ...

2 y(2);

3 -0.1%y(2) - sin(y(1)) 1;

il

5 r2d = 180/pi;

6 tFinal = 48;

“J
thetad = 181 v, 5

8 thetaDot@ = 64 W, £
9
1@ v@ = [theta@ thetaDote@] / r2d;
11
12 [t,v] = oded5(pend,[@ tFinall,v@);
13 plot_theta(t,y(:,1)*r2d)
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|§| Ywmathworkshpublic\Ned_Gulley'share\Fractal Basin Boundaries\pendulum_live_controls.mlx — O
LNE EDITOR INSERT FIGURE VIEW :
[l Find Files 4} w7 —. Normal + |‘2 -
W T B R = = M
= re 0 -
Mew Open Save L Compa Text ]E_{l ]E[ G Run Step  Stop
- - - Print Find ~ i = = =
é H L =] - -
FILE | NAVIGATE | TEXT H RUM

A Mysterious Pendulum
u(t)

Pendulum ) m
- o J' N

G+0.1-0+sin@ =0
0
Y= M
¥(2)

Y= Ln.l - y(2) = siny(1)

pend = @(t,y) [ ...
y(2);
-9.1%y(2) - sin(y(1)) 1;

r2d = 188/pi;
tFinal = 48;

L=y IRV, [ R W N R
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|§| Ywmathworkshpublic\Ned_Gulley'share\Fractal Basin Boundaries\pendulum_live_controls.mlx — O
LNE EDITOR INSERT FIGURE VIEW :
[l Find Files 4} w7 —. Normal + |‘2 -
W T B R = = M
= re 0 -
Mew Open Save L Compa Text ]E_{l ]E[ G Run Step  Stop
- - - Print Find ~ i = = =
é H L =] - -
FILE | NAVIGATE | TEXT H RUM

A Mysterious Pendulum
u(t)

¢
Pendulum m

-

G+0.1-0+sin@ =0
0
Y= M
¥(2)

Y= Ln.l - y(2) = siny(1)

pend = @(t,y) [ ...
y(2);
-9.1%y(2) - sin(y(1)) 1;

r2d = 188/pi;
tFinal = 48;

L=y IRV, [ R W N R
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|§| Ywmathworkshpublic\Ned_Gulley'share\Fractal Basin Boundaries\pendulum_live_controls.mlx

WIEWW

INSERT FIGURE
|4 Mormal -

LIWE EDITOR

4}] - iE] [l Find Files 4} w7
|i=| Compare IﬂGDTu - et

A Find =
| e

New Open Save
| MAYIGATE

-

-

FILE

A Mysterious Pendulum
u(t)

g

Fendulum ;
- P
6

d+0.1-0+sind =0

=14

ar

. [ y(2)

Y= 1201 - y(2) = siny(1)
pend = @(t,y) [ ---

y(2);
-9.1%y(2) - sin(y(1)) 1;

r2d = 188/pi;
tFinal = 48;

94



- T alda — LWL

tFinal = 48;

thetad = 101 v :

8 thetaDot® = 64 9 3
9

18 v@ = [theta® thetaDot@] / r2d;

11

12 [t,v] = oded5(pend,[® tFinal],v@);

13 plot _theta(t,v(:,1)*r2d)

360
[
o
2. 180
T
[} [ L
0 10 20 30 40
t (sec)
Plattina fiinetinn M

script Ln 13  Col 25




T alda — LWL

tFinal = 48;
thetad = 181 :
thetaDot® = 64 M

v@ = [theta® thetaDot@] / r2d;

[t,v] = oded5(pend,[® tFinal],v@);
plot _theta(t,v(:,1)*r2d)

360
[
o
2. 180
T
[} [ L
0 10 20 30 40
t (sec)
Plattina fiinetinn M

script Ln 13  Col 25




Live
Controls

@ YWmathworks'publiciMed_Gulley'share\Fractal Basin Boundaries\pendulum_live_controls.mbx * — O *

LIWE EDITOR INSERT VIEW

G oD e &8 [ e =
Run Step  Stop

7 theta® = 150 | ; = |;
8 thetaDote = 17 =—U K
9

18 v@ = [theta® thetaDot@] / r2d;

11

12 [t,y] = oded5(pend,[@ tFinalls

13 plot_theta(t,y(:,1)*r2d)

360
iy
180}
I
G I |
0 10 20 30 40
t(sec)
Plnttina fuiinetinn v

script Ln 7 Col 13
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@ YWmathworks'publiciMed_Gulley'share\Fractal Basin Boundaries\pendulum_live_controls.mbx * — O

theta® = (124 ; R J;
8 thetaDote = 17 =—’
9
18 v@ = [theta® thetaDot@] / r
11
12 [t,y] = oded5(pend,[@ tFi
13 plot_theta(t,y(:,1)*r2d)

360
iy
2 180
I
0 L
0 10 20 30 40
t(sec)
Plnttina fuiinetinn v

| script ln 7 Col 13
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@ YWmathworks'publiciMed_Gulley'share\Fractal Basin Boundaries\pendulum_live_controls.mbx * —

theta® = | 62 ; Gk

L 188 |[»
8 thetaDote = 17 H
9
16 y@ = [theta® thetaDot
11
12 [t,¥] = oded5(pend,[# t
13 plot_theta(t,y(:,1)*r2d)

t(sec)

Plnttina fuiinetinn

| script Ln 7

Col 12
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DESIGNER CANVAS

" A EI Evenly - [ Show grid Show alignment hints
[1 ] = = =
| o | — i 5 Apply Horizontally | & Snap to grid M Show resizing hints
Save |00 {¢ [o Same Size  Grouping Run
- - - =5 Apply Vertically Interval: - =
FILE | ALIGN ‘ ARRANGE | SFACE VIEW | RUN | =
pendulum.mlapp® =
COMPONENT LIERARY L P COMPONENT BROWSER
Design View Code View
COMMON Search ol e
E Axes app.UlFigure
app UlAxes
Button app.AnimateButton
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Live
Functions

@ Ymathwerks\publiciNed_Gulley\share\Fractal Basin Boundaries\pendulum_animator.mbx -

LIVE EDITOR

o O =

Pendulum animation

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

» tis the time vector
= theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

Example

t = linspace(@,2@,1@a)';
theta = sin{t);
pendulum_animator(t,theta)

function pendulum_animator(t,theta)
tt = make_table(t,theta);

% Draw the pendulum

h = plot(e,@, Linewidth",4);

line(®@,®, "Marker","'.", 'Markersize",38)
set(gca, "XTick',[], "¥Tick',[]1)

1
2
=
4
5
6
7
8
9

% Animate using a timer

tm = timer;

|

% Playback rate

tm.Period = 1/58;

tm.TasksToExecute = height(tt);

tm.ExecutionMode = "fixedRate";

tm.TimerFcn = @(timerObj,evt) update_pend(h,tt.theta(timerObj.TasksExecuted));
tm.StopFen = @(~,~) delete(tm);

-+ ——

3

| pendulum_animator | Ln 12

Col 5
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Debugging

@ Ymathwerks\publiciNed_Gulley\share\Fractal Basin Boundaries\pendulum_animator.mbx -

LIVE EDITOR

o O =

Pendulum animation

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

» tis the time vector
= theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

Example

t = linspace(@,2@,1@a)';
theta = sin{t);
pendulum_animator(t,theta)

function pendulum_animator(t,theta)
tt = make_table(t,theta);

% Draw the pendulum

h = plot(e,@, Linewidth",4);

line(®@,®, "Marker","'.", 'Markersize",38)
set(gca, "XTick',[], "¥Tick',[]1)

1
2
3
4
5
6
7
8
9

% Animate using a timer

tm = timer;

|

% Playback rate

tm.Period = 1/58;

tm.TasksToExecute = height(tt);

tm.ExecutionMode = "fixedRate";

tm.TimerFcn = @(timerObj,evt) update_pend(h,tt.theta(timerObj.TasksExecuted));
tm.StopFen = @(~,~) delete(tm);

-+ ——

3

| pendulum_animator | Ln 12

Col 5
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@ Ymathwerks\publiciNed_Gulley\share\Fractal Basin Boundaries\pendulum_animator.mbx

Pendulum animation

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

» tis the time vector
= theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

Example

t = linspace(@,2@,1@a)';
theta = sin{t);
pendulum_animator(t,theta)

function pendulum_animator(t,theta)

[t = [L|make_table(t,theta);

% Draw the pendulum

h = plot(e,@, Linewidth",4);

line(®@,®, "Marker","'.", 'Markersize",38)
set(gca, "XTick',[], "¥Tick',[]1)

(=R R B = RV Y L ]

1@ % Animate using a timer
11 tm = timer;

13 % Playback rate

14 tm.Period = 1/58;

15 tm.TasksToExecute = height(tt);
16 tm.ExecutionMode = "fixedRate";
17 tm.TimerFcn = @(timerObj,evt) update_pend(h,tt.theta(timerObj.TasksExecuted));

18 tm.StopFen = @(~,~) delete(tm); -
19| e
[Ln 3

| pendulum_animator
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Step In

@ Ymathwerks\publiciNed_Gulley\share\Fractal Basin Boundaries\pendulum_animator.mbx - O X
LIVE EDITOR (2) ®
S5 B > 0
L - 8
Pendulum animation
pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.
= tis the time vector
= theta is the angle of the pendulum
theta is positive in the counterclockwise direction.
Example
t = linspace(@,2@,1@a)';
theta = sin{t);
pendulum_animator(t,theta)
1 function pendulum_animator(t,theta) -
2
3 tt = make_table(t,theta);
4
5 % Dra Stepinto make_table
6 h = Run current line and step into make_table
7 line(@,8, ‘Marker",".", 'Markersize",38)
8 set(gca, "XTick',[], "¥Tick',[]1)
9
1@ % Animate using a timer
11 tm = timer;
12
13 % Playback rate
14 tm.Period = 1/58;
15 tm.TasksToExecute = height(tt);
16 tm.ExecutionMode = "fixedRate";
17 tm.TimerFcn = @(timerObj,evt) update_pend(h,tt.theta(timerObj.TasksExecuted));
18 tm.StopFen = @(~,~) delete(tm); -
L] »
|pendulum_animat0l |Ln 3 Col 5
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Example

t = linspace(®,28,188)";
theta = sin(t);
pendulum_animator(t,theta)

function pendulum_animator(t,theta)

tt = %ﬂﬂkE_‘tEblE{tJthEtE}}
_.I_.l"'

ra Step into make_table
Fun current line and step into make_table

ne(@,8, Marker ," . ", Markersize',30)
set(gca, "XTick',[], "¥Tick',[])

% Animate using a timer
tm = timer;

% D sk aml oo



kCIDCI‘-JﬂﬁU‘I-P-HN

tt = make table(t,theta);

% Draw the pendulum

h = plot(©,8, 'LineWidth',4);

line(®,8, "Marker",".", "Markersize’,38)
set(gca, 'XTick',[], ¥Tick',[])

18 % Animate using a timer
11 tm = timer;
12
13 # Playback rate
14 tm.Period = 1/58;
15 tm.TasksToExecute = height{tt);
16 tm.ExecutionMode = 'fixedRate';
17 tm.TimerFcn = @(timerObj,evt) update pend(h,tt.theta(timerObj.TasksExecuted));
18 tm.5topFcn = @(~,~) delete(tm);
19
28 tm.start;
21
22 end
make_table
23 function tt = make_table(t,theta)
24
25 % Make a timetable
26 tt = timetable(seconds(t),theta, "VariableNamas',{ theta'});
27
28 % Resample it
29 period = 1/18;
38 tt2 = retime(tt,seconds(@:pericd:t{end)}), 'linear’);
31 end
32
update_pend
33 .

4 |

pendulurm_animator / make_table | Ln 26
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= Vwnathworks\public\Med_Gulleyshare\Fractal Basin Boundaries\pendulum_animator.mlx

F
LNE EDITOR INSERT WVIEW

ilj - ﬁ (gl Find Files | 4p - =| 2 Normal = @ @

|£|EDTT‘1]~EFE IﬂGﬂTﬂ - B ..I. .U H CODE SECTION  continue  Step

New Open Save Text -
v v =Pt ad SEd r— ————
- -
FILE | MAVIGATE | TEXT H RUM

pendulum_animator » | make_fable | jf

t = linspace(@,28,180)";
theta = sin(t);
pendulum_animator(t,theta)

function pendulum_animator(t,theta)
tt = make table(t,theta);

% Draw the pendulum

h = plot(@,0, 'LineWidth’,4);

line(®,8, "Marker’,".", 'Marker5ize',38)
set(gca, "XTick',[], '¥Tick',[]1)

16 % Animate using a timer



EII‘_II:I - ﬁ (gl Find Files | 4p - - Normal (5> @ E

New | Compare 5 GoTo ~ g B L UM CODE SECTION  contiue  Step S
©T Y G ma ~ sE===2
FILE |  MAVIGATE | TEXT [ —— RUM

pendulum_animator » | make_table | §f

t = linspace(@,28,180)";
theta = sin(t);
pendulum_animator(t,theta)

function pendulum_animator(t,theta)

tt = make table(t,theta);

% Draw the pendulum

h = plot(@,0, 'LineWidth’,4);

line(®,8, "Marker’,".", 'Marker5ize',38)
set(gca, "XTick',[], '¥Tick',[]1)

16 % Animate using a timer
11 tm = timer;

12

13 % Playback rate

14 tm.Pericd = 1/58;

15 tm.TasksToExecute = height{tt);



Your
Documentation

@ Ymathwerks\publiciNed_Gulley\share\Fractal Basin Boundaries\pendulum_animator.mbx -
LIVE EDITOR INSERT VIEW
= E (gl FindFies 4 W E /2 Normal g A
E.E r =) @ "
= L

Pendulum animation

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

» tis the time vector
= theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

Example

t = linspace(@,2@,1@a)';
theta = sin{t);
pendulum_animator(t,theta)

1 function pendulum_animator(t,theta)

2

3 tt = make_table(t,theta);

4

5 % Draw the pendulum

6 h = plot(e,@, Linewidth",4);

7 line(®@,®, "Marker","'.", 'Markersize",38)
8 set(gca, "XTick',[], "¥Tick',[]1)

9

1@ % Animate using a timer

11 tm = timer;

12 |

13 % Playback rate

14 tm.Period = 1/58;

15 tm.TasksToExecute = height(tt);

16 tm.ExecutionMode = "fixedRate";

17 tm.TimerFcn = @(timerObj,evt) update_pend(h,tt.theta(timerObj.TasksExecuted));
18 tm.StopFen = @(~,~) delete(tm);

192

-+ ——

. 7 ™

3

| pendulum_animator | Ln 12

Col 5
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@ Ymathwerks\publiciNed_Gulley\share\Fractal Basin Boundaries\pendulum_animator.mbx - O =

LIVE EDITOR INSERT . 7 ™
b oy | dfidfies L v =] g/ Normeal ~ ' A @
E.E r =) @ "
= L
- a

Pendulum animation

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

» tis the time vector
= theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

"
6 :
Command Window
Example
€ = Linspace(s,20,100)'; »» doc pendulum_animator

theta = sin{t);

pendulum_animator(t,theta) -f: } }

w
1 function pendulum_animator(t,theta)
2
3 tt = make_table(t,theta);
4
5 % Draw the pendulum
6 h = plot(e,@, Linewidth",4);
7 line(®@,®, "Marker","'.", 'Markersize",38)
8 set(gca, "XTick',[], "¥Tick',[]1)
9
1@ % Animate using a timer
11 tm = timer; -
12 |
13 % Playback rate
14 tm.Period = 1/58;
15 tm.TasksToExecute = height(tt);
16 tm.ExecutionMode = "fixedRate";
17 tm.TimerFcn = @(timerObj,evt) update_pend(h,tt.theta(timerObj.TasksExecuted));
18 tm.StopFen = @(~,~) delete(tm); -
19|« |
) : ' 111
|pendulum_an|mat0l |Ln 12 Col 5




@ Help - . X
.o kO | pendulum_animater ?ﬁl +] HOIOHAO | &

Documentation

pendulum_animator

Pendulum animation

Syntax

pendulum_animator(t,theta)

Description

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

« tis the time vector
theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

Example

t = linspace(@,28,184)"'; | |
theta = sin(t);
pendulum_animator(t,theta)
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@ Help
fm o Q ‘E’,'?' @ | pendulum_animator = | 4

Documentation

pendulum animator

Pendulum animation

Syntax

pendulum_animator(t,theta)

Description

pendulum_animator(t,theta) uses a timer to make a smooth animation of a pendulum.

« tis the time vector
= theta is the angle of the pendulum

theta is positive in the counterclockwise direction.

Example

t = linspace(@,2@,1@8)";
theta = sin(t);
pendulum_animator(t,theta)

@ Help
e A

pendulum_animator | eig ¥ | 4

Documentation

— CONTENTS

eig

Eigenvalues and eigenvectors

Syntax

e = eig(A)
[V,D] = eig(A)
[V.D,W] = eig(A)

e = eig(A,B)
[v,D] = eig(A,B)
[UJDJN] = Eig(ﬂ.,ﬁ)

[ 1 = eig{A,balanceCption)

[__] = eig(A,B,algorithm)
[ 1 = eig(__ ,eigvalOption)
Description

e = eig(A) retumns a column vector containing the eigenvalues of square matrix A.

[V,D] = eig(a) returns diagonal matrix D of eigenvalues and matrix V whose columns are the
corresponding right eigenvectors, so that A*v = v*D.

[V,D,W] = eig(a) also returns full matrix W whose columns are the corresponding left eigenvectors,
so that W' *A = D*W".

The eigenvalue problem is to determine the solution to the equation Av = iv, where A is an n-by-n
matrix, v is a column vector of length n, and 4 is a scalar. The values of 4 that satisfy the equation are
the eigenvalues. The corresponding values of v that satisfy the equation are the right eigenvectors.
The left eigenvectors, w, satisfy the equation waA = dw'.

e = eig(A,B) returns a column vector containing the generalized eigenvalues of square matrices &
and B.

R2018b

collapse all in page

example

example

example

example
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4\ Web App Compiler - pendulum.prj™

COMPILER

Archive information

Archive name: | pendulum

Server app folder: | \\webapp-00-ah\webapps\R2018b\apps

Web app information

Pendubam Simulation
Wt o

pendulurm
Med Gulley

For investigating the initial condition phase plane of a pendulum.l

1.1

Files required for your app to run

i'a pendulurm_anim...
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Web
Apps

4\ MATLAE Trendy

c

@ https://webapp-00-ah.mathworks.com:9989/webapps/home/index.html

MATLAB Web Apps

just_a_test
by Micolas Schmit

Playing around during the R2018b
bash party

wversion 1.6

Mortgage_ik

wversion 1.0

pendulum
by Med Gulley

For demonstrating Web Apps at the
UK Expo, October 2018

version 1.0

X | 4\ MATLAB ShareDrive X

LogScanner
by Igor Kukiin

version 1.0

NFLPlayersApp
by MATLAE Connector Team

version 1.0

PlotSelector
by MATLAE Graphics Team

version 1.0

4\ MATLAB Web Apps X +

Mass SpringDamper
by Igor Kukiin

Test crash in g1857620

wversion 1.0

PatientsDisplay
by MATLAE AppDesigner Examples

wversion 1.0

PulseGenerator
by MATLAE AppDesigner Examples

version 1.0

Mortgage
by MATLAE AppDesigner Examples

Calculate your monthly payment for
a mortgage. You will need to enter
amount, interest rate and loan...

version 2.0

)
)

Patients TreeAppExample
by MATLAE AppDesigner Examples

version 1.0

Simoneator4200
by Matt Tearle

A first pass as a Simoneau number
app

version 1.4
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version 1.0

Prnoudue Smulaoor,

pendulum
by Med Gulley

For demonstrating Web Apps at the
Uk Expo, October 2018,

version 1.0

versiom 1.0

PlotSelector
by MATLAE Graphics Team

versiom 1.0

versiom 1.0

PulseGenerator
by MATLAE AppDesigner Examples

versiom 1.0
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B Live Editor - \\mathworks\public\Ned_Gulley\share\Fractal

fd =2

= I o R R W

|

(54 ]

s}

[
©

Parallel simulation

function [a,rowlLims,coll]

a = zeros(sz);
parfor (n = l:numel(:
a(n) = runsim(fur

end

end



Inihal © lr'_ _
(deg)

>

Intial é? |
(dey/sec)

B Live Editor - \\mathworks\public\Ned_Gulley\share\Fractal Basin Boundaries\phasePlaneOde.mlx

Parallel simulation across the pendulum phase plane

function [a,rowLims,collims] = phasePlaneOde(fun,sz,tf,rowlLims,collims)
a = zeros(sz);
parfor (n 1:numel(a))

a(n) = runsim(fun,sz,n,rowlLims,collims,tf);
end

O 00 ~ O N B pa =2

end

[
s



The Phase Plane

Let's run the simulation for a large number of points on the phase plane defined by @y and Q. EACh
simulation runs for 40 seconds, which is sufficient for the pendulum to come to rest, or close to it.

SZ = 2088;

tFinal = 48;

thetalims = [-3.5 3.5];

thetaDotLims = [-3 3];

thetaFinal = phasePlaneOde(pend,sz,tFinal,thetalims,thetaDotLlims);

In the image below, every pixel is a single simulation. The color shows the final resting angle of the pendulum.
We've placed a red dot to show the point in phase space represented by the animation above. As you would
expect, it's right on the boundary between the thetaFinal = 0 basin and the thetaFinal = -2*pi basin.

imagesc(linspace(thetaDotLims(1),thetaDotLims(2),sz), ...
linspace(thetalims(1),thetalims(2),sz),thetaFinal)

axis xy

xlabel( 'thetaDot initial (rad/sec)')

ylabel( 'theta initial (rad)")

colorbar

line([y81(2) y82(2)],[y01(1) yB2(1}], 'Marker',"."', 'Markersize',18, "Color"', 'red")

25
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theta initial (rad)

-1 0 1
thetaDot initial (rad/sec)
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@ L =u i

LPNE EDNTOR

INSERT

[g] Find Files | < - - Normal |‘2 B

oF U = = w
=| Compare GoTo -
Mew Open Save Il:l ke Iﬂ Text ‘g - P Iii - CODE  SECTION Run Step Stop
v v v et (Find ~ SNV .
FILE NAVIGATE TEXT RUM a
="

Unforced motion
0+0.1-0+sind =0
With forcing function

§+0.1-0+sin0 =2.1cost

pend2 = @(t,y) [ ...
y(2);
-0.1*%y(2) - sin(y(1)) + 2.1*cos(t)];

125



@ L =u i

LPNE EDNTOR INSERT

Unforced motion
0+0.1-0+sind =0

With forcing function

O+0.1-0+sind =2.1cost

pend2 = @(t,y) [ ...
2 y(2);
3 -0.1*%y(2) - sin(y(1)) + 2.1*cos(t)];

'{IE' - [g] Find Files | < - — | /3 Normal * |‘2 ]
— r. — L= —— I___I
= [ re GoTo -
Mew Open Save Il:l ke Iﬂ Text ‘g - P Iii - CODE  SECTION Run Step Stop
v v v et (Find ~ SNV .
FILE NAVIGATE TEXT RUM a
="
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xlabel( 'time (sec)')
ylabel( 'theta (rad)’')
grid on

xlim([@ 5@])

40 1

theta (rad)
5

0 5 10 15 20 25 30 35 40 45 50
time (sec)
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xlabel( 'time (sec)')
ylabel('theta (rad)")
grid on

xlim([@ 5@])

theta (rad)

time (sec)
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ttMax = retime(bwayTt, 'daily’, ‘max’);
ttMin = retime(bwayTt, 'daily’, 'nin’);

arcal{ttMax.t, ttMax.Waveokt,
‘FaceColor”,[@ @.75 B.75], 'DisplayManc’, ‘Max Wawe Ht')
hold on

arcafttMin. t, ttMin . WawveHt, ...
‘FacecColor”,[@ @.5 8.5], 'Displayianc’, 'Hin Wawe Ht')
hold of
ylabel( ‘Wave Hoight (m)*)
grid on
legend( ‘Location', ‘Morthsest'
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