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@ MATLAB Window Help
@ @

MATLAB R2019a

Sign In

Current Folder
B Name &

@ flightData_1Hz.csv
@ flightData_4Hz.csv

HOME
= e i [T 7+, New Variable » 7 Analyze Code & ('~ (‘% Community
L_fu%' l_Eud—‘ |‘le:I - [L] Find Files & Lﬁ ug L\( {0} Preferences (% O -
= 1> Open Variable v é,/ Run and Time o j"’ Request Support

New New New Open | 1=/ Compare Import Save b Favorites Layout [5\ Set Path Add-Ons  Help
Script Live Script = - - Data Workspace (7 Clear Workspace - |/ Clear Commands ~ - v w»  [Z] Learn MATLAB

FILE VARIABLE CODE ENVIRONMENT RESOURCES =
< H A Bl / » Work » MATLAB » GettingStartedWithFlightData v R
Workspace ® Command Window ®
Name & Value ‘

Jx >>
®
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@ MATLAB Window Help EBa <O & = 100% 6D Tue 3:55PM Q=
LN MATLAB R2019a
HOME PLOTS APPS LIVE EDITOR INSERT A
ECIE' - ﬁ L) Find Files | 3/ = |Aa Normal » EJ Cog . l;] @Run Section [) l)ﬂ L
New Open Save Lif;_JCompare E,'gﬂco e Text E I u M _ Code @Refactor' = Lidzid S | i Section @}Run and Advance Run Step  Stop
v v v prnt ({ Find v S EB== ' ~ mreak [ZjRuntoknd
FILE NAVIGATE TEXT CODE SECTION RUN =
< = = 3 @l [/ » Work » MATLAB » GettingStartedWithFlightData M
Workspace ® | Command Window Live Editor - ExploringFlightData.mlx
Name & Value "\ ExploringFlightData.mlx | + |
#flightD... 4636x89 table =
Exploring Flight Data G
=]
» Import Data
Current Folder O] 1 Impo rt1HzData
B Name a
# ExploringFlightData.mlx flightDatalhiz =
i ﬂlghtData_le.CSV Time ABRK ACMT AlL_1
@ fli
@ flightData_4Hz.csv : 10-May-20...  119.9836 59 91.8789
&/ImportlHzData.mlx 2 10-May-20...  119.9836 59 91.8994
3 10-May-20... 119.9836 60 91.8994
4 10-May-20... 119.9836 59 91.8994
5 10-May-20... 119.9836 60 91.8789
Deta = “3 10-May-20... 119.9836 60 91.9607
| script
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@ MATLAB Window Help EBa O = 100% @3 Tue 4:07PM Q =
® 0@ MATLAB R2019a
HOME PLOTS APPS LIVE EDITOR INSERT
- = Eﬁ]Find Files 4p {} =| /i Normalw = .o =3 @RunSection p- l)ﬂ L
iEi O-pen E Li_;iJCompare EIZ“GO o~ Text ’B l .Ll H C—;e éi:f:tcr:rv é -2:3 |5 Sel:iin @Run and Advance 5\ Ste;) Stop
> -8 > = Print 4 Find ~ =k =a=a= . =) & iy Break @Runto End
FILE NAVIGATE TEXT CODE SECTION RUN -~
< = = 3 @l [/ » Work » MATLAB » GettingStartedWithFlightData M
Workspace ® | Command Window Live Editor - ExploringFlightData.mlx
}Name‘ Value ,,‘ ExploringFlightData.mlx |+ |
Hans 4636x88 double =
= flightD... 4636x89 table 4 flightDatalHz.ABRK ;E}
- =
Access variables by type:
C“;’e;‘:r:f"de' ® 5 flightDatalHz{:,vartype("numeric")} k
t ExploringFlightData.mlx e
@ flightData_1Hz.csv 105 x
. £l 0.0001 0.0001 0.0001 0.0001 0.0060
@ flightData_4Hz.csv 0.0001  ©0.0001  ©0.0001  0.0001  0.0060
& ImportlHzData.mlx 0.0001  0.0001  ©0.0001  0.0001  ©.0060
0.0001 0.0001 0.0001 0.0001 0.0060
0.0001 0.0001 0.0001 0.0001 0.0060
0.0001 0.0001 0.0001 0.0001 0.0060
0.0001 0.0001 0.0001 0.0001 0.0060
0.0001 0.0001 0.0001 0.0001 0.0060
0.0001 0.0001 0.0001 0.0001 0.0060
= = 0.0001 0.0001 0.0001 0.0001 0.0060
| script [Ln 5  Col

36 7
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Missing Data

1smissing

rmmissing
fillmissing

Outliers
isoutlier
rmoutliers
filloutliers

Change Points
ischange

Noisy Data
smoothdata

and more...

https://www.mathworks.com/help/

matlab/preprocessing-data.html j

@ MATLAB Window Help EBa O E
2O MATLAB R2019a
HOME PLOTS APPS LIVE EDITOR INSERT VIEW w (2
E‘}» - l%l L) Find Files  4p %7 =| Normal v — =| [Z Run Section [/ >
' |1zl Compare 5 GoTo ¥ BJIUM iR | it ,f_g d — [ Run and Advance ' N
New Open Save Text . Code @Refactorv L—__' wi |5 Section Run Step St
v v ¥ = Print 4 Find = —E = = Break @Run to End
FILE NAVIGATE TEXT CODE SECTION RUN
< H A / » Work » MATLAB » GettingStartedWithFlightData
Workspace ® Command Window
| Name & Value 7 | ExploringFlightData.mlx * o
=lans Ix1 StackedLineChart
@endtime Ix1 datetime - e ———
@flightD... 4636x89 table o]
Fstarttime Ix1 datetime
1 a1 - Y W sdin 1 2R o X BN DR sy AN 8
i i O
Current Folder ® 1,::'
B Name & N :j
t ExploringFlightData.mlx
@ flightData_1Hz.csv S S |
@ flightData_4Hz.csv om571F
t ImportlHzData.mlx
om.a T
|
171 17:30 ]‘”L 18:00
D 1 A

wmn
May 10. 2000

tn 12 Col 21 38
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@ MATLAB Window Help

EBa <O & = 100% @ Tue 4:23PM Q=

| JoN MATLAB R2019a
HOME PLOTS APPS LIVE EDITOR INSERT & Signin
ED] 1 @ (G Find Files  4p 37 |43 Normal v E oo l_i_J [Z] Run Section [) >
New C;pen Save L@Compare L{)ﬂGo = ;t B I u M Code ""R factor v : - Section @ Rnaic e R.un Step S.t:rs
- - v =y Print 4 Find = E = @ = = s Repaeter ™ i 2 &3 Break @Run gEad
FILE NAVIGATE TEXT CODE SECTION RUN =
< H A ol / » Work » MATLAB » GettingStartedWithFlightData
Workspace ® | Command Window B Live Editor - ExploringFlightData.mlx
}NameA Value 7\ ExploringFlightData.mlx [ + | 7 I
=ans I1x1 StackedLineChart [j ]
@endtime IxI datetime )
&flightD... 4636x89 table - E]
= . .
@starttime Ix1 datetime
sSSP Y i Y RO o, 1V o NECOL ey vy 1) S8
Current Folder ® Load 4Hz Data A
M _ Load data from same flight| that was sampled at 4Hz.
t ExploringFlightData.mlx
@ flightData_1Hz.csv 15 Import4HzData
@ flightData_4Hz.csv 16 t4hz = table2timetable(flightData4Hz)
t ImportlHzData.mlx
&Import4HzData.mix Synchronize 1Hz and 4Hz Data
Join the 1Hz and 4Hz data using the synchronize command. The
sychronize command gives us flexibility in how the synchronize occurs.
Import4HzData.mix (Live Script) ~ Here, we use the default synchronize method which synchronizes the

Tscript |
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@ MATLAB Window Help Ea O £ geoplOt %41
o0 ® MATLAB R2019a =40
HOME PLOTS APPS LIVE EDITOR INSERT VIEW V(, @ 39
T ; 86 84 82
ELP - % Lgl Find Files  4p = Normal v 2 eumiale o % = =] Run Section [/ p[] d Longitude
New Open Save ll;_lCompare WGO o s Text B 1 L M C;e ;Refactofv I—-;I | [Fg Section @Run and Advance Run Step St o * +
- v w (= Print (4 Find « et ) R Break |74 Run to End 3‘2::0 & * 38 geoscatter
FILE NAVIGATE TEXT CODE SECTION RUN % _H"‘ . "
< 3 A o / » Work » MATLAB » GettingStartedWithFlightData ﬂ o v
Workspace ® Command Window
| Name & Value | ExploringFlightData.mix Sl A AL g pet
®ans I1x1 StackedLineChart 3 10-May-20... 119.9836
@endtime IxI datetime " 10-May-20...  119.9836 .
flightD... 4636x89 table 5 10-May-20...  119.9836 geobubble #
& flightD... 18544x50 table 6 10-May-20... 119.9836 "
= B A O E - WY o 1T itd OF RO B R NS | m.gm'w 150w 00w
‘ 7 10-May-20... 119.9836 Longiusie
Current Folder ® 8 10-May-20... 119.9836
B Name a .
t ExploringFlightData.mlx - 10-May-20... ~ 119.9836 ., geodensityplot
@ flightData_1Hz.csv
@ flightData_4Hz.csv O e
t ImportlHzData.mlx 5 - ;
ST Visualizing the Flight Path
19 figure;| https://www.mathworks.com/help/
20 inFlight = t.WOw==1; matlab/geographic-plots.html )
21 geoplot(t.LATP(inFlight),t.LONP(inFligRt), LInewidtn ,37;

Ln 19 Col 8 10

[script
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Create a datastore from all CSV files

ds = datastore('x.csv')

Read a single file of data

data = read(ds);

Reset the datastore back to the first file

reset(ds);

Find the maximum value of “Y” in each file

X =1[1;
while hasdata(ds)
data = read(ds);
X(end+1) = max(data.Y);
end

Built-In Datastores

General

datastore

spreadsheetDatastore

tabularTextDatastore

fileDatastore

Database

databaseDatastore

Image

imageDatastore

denoisingImageDatastore

randomPatchExtractionDatastore

pixellLabelDatastore

augmentedImageDatastore

Audio

audioDatastore

Predictive
Maintenance

fileEnsembleDatastore

simulationEnsembleDatastore

Simulink

SimulationDatastore

Automotive

mdfDatastore

4\ MathWorks
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function [data,info] = read(ds)
end
function tf = hasdata (ds)

end

function reset (ds)

end

function p = progress (ds)

end

function data = readall (ds)

end

16
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& MATLAB Window Help !ﬁ.«ﬁ 0 & = 100% B3 Tue 3:26PM Q=
[ NoN ] MATLAB R2019a

HOME APPS EDITOR PUBLISH

< = EH F &l [0/ » Work » MATLAB » .

B Editor - flightDataStore.m [ Command Window

_| flightDataStare.m | readFlightFile.mlx '-| + |
22 -
23 methods
24
25 | function fds = flightDataStore(location) "
69
70 %% Basic datastore implementation
71 function [data,info] = read(fds).
94
95 function tf = hasdata(fds)
99
100 function reset(fds)
105 )
106 function frac = progress(fds)
111
112 function data = readall(fds,iterDisp)
148
149
150 % Custom methods for reading individual flight data

15l function data = readFullFlight(fds, flightIdentifier)|.

| flightDataStore Ln 25 Col 7 17
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@ MATLAB Window Help Wa 4 O + T 100%63 Tue 3:07PM Q=

LK

<@ = H & gl [/ » Work » MATLAB » RareEventsExample
B Live Editor - IncidentAnalysisExample.mlx [CES Command Window

MATLAB R2019a

LIVE EDITOR INSERT ( Search Documentation . Sign In

4

- | IncidentAnalysisExample.mlx | + |

Incident Analysis

The data for tail 666 captures an engine fire that happened shortly after takeoff. This example analyzes data from that tail number to see if there is
any interesting information that can be learned about how/when the fire occurred.

] ()

Search for Flights where the Engine 2 Fire Sensor Went True
Loop through all flights for this aircraft, and display some information if there is a fire.

1 ds = flightDataStore('/Volumes/Ext/Data/FlightData/666/"');| N
2 ds.SelectedVariableNames = {'FIRE_2'};

3 ds.AddFlightIdentifier = true;

4 results = table('Size', [0 2], 'VariableTypes',{'categorical’', 'double'},...
5 'VariableNames',{'Flight', 'Fire_Seconds'});

6 while hasdata(ds)

7 t = read(ds);

8 if any(t.FIRE_2)

9 results = [results; {t.Flight(1), sum(t.FIRE_2)}];

10 end

11 end

12 results

| script tn 1 Col 59

4\ MathWorks
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# MATLAB Window Help Ba 4 O 2 T 100%E3 Tue 8:43 AM =
0@ MATLAB R2019a
HOME PLOTS APPS LIVE EDITOR INSERT
,{"3 - E L) Find Files ~ 4p 37 |Aa Normal w E = | D [=| Run Section [) B
- Z = | ‘==IControl» 50 ‘& = - E
New Open Save l%lCompare Q“Go o= Text E 1'I_ H h_d _ Code @Refacmrv BN E Section @ fusancAdancs Run Step  Stop
- v > (= Print \{ Find = a==ca= = = : o) Break |é}}Run to End
FILE NAVIGATE TEXT CODE SECTION RUN z
< % 3 A Bl / » Work » MATLAB » FleetDataExample i
v B Live Editor - FleetWideFuelEconomy.mlx O Command Window
§,;T FleetWideFuelEconomy.mlx e
5 E
3 - N LEJ
Fleet-Wide Calculations =)
Calculate fuel efficiency across all of the flights in the dataset. =
Tall Arrays
T
Creating a tall array from the datastore gives us access to many built-in functions.
1 ds = flightDataStore('/Volumes/Ext/Data/FlightData/');
TAS: True Airspeed (knots)
FF_N: Fuel Flow N (Ibs/hr)
WOW: Weight On Wheels (logical)
- | = | ¥ o | i alil L1 Al LiTracr] =g - g 1l =1 ey ey Frer——a1i Laani gl

Im-

| script

19
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@ MATLAB Window Help
® @®

»

MATLAB R2019a

= 100% @3 Mon 1:51 PM

Q

= = I o imr A < New Variable .7 Analyze Code =1 {0} Preferences 3 (n  (*4 Community
B S S e Wy e e = % . & (9D
) 1> Open Variable v . &/ Run and Time [ Set Path j:’ Request Support
New New New Open |1z Compare Import Save Favorites Layout Add-Ons  Help
Script Live Script = - ) Data Workspace [,._)2 Clear Workspace « v |2 Clear Commands ~ v “ﬂ Parallel v v v~  [Z] Learn MATLAB
FILE VARIABLE CODE ENVIRONMENT RESOURCES =
< H A ol / » Users » sdeland » MATLAB » projects » FlightDataToolbox » -
Command Window IOl Project - FlightDataToolbox m
Jx >> -
L &
o

22
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Add Unsaved Share
Files Changes v

New Open

- -

FILE

@ MATLAB Window Help

< 4

MATLAB R2019a
PROJECT PROJECT SHORTCUTS
| =g — —= == — <
S - 2 | — L -
"5 L2 &5 =1 (5 Project Path ‘\‘%' @ =N
Search Custom Run References Details u} Startup Shutdown Git Refresh Commit

Tasks v Checks v

TOOLS ENVIRONMENT

Details

Ba4 O +F

% Fetch

i=| Remote

U Push

= Pull

SOURCE CONTROL

100% (@53 Mon1:45PM Q =

% Submodules
{f Branches @ Stashes

kl

< P H H o
Project - FlightDataToolbox

Views

& Files
M8 Dependency Analysis

Labels v
» %]l Classification
Git v

Current branch: master
Branch status: Normal
Coincident with /origin/master

\AII Project Modified (0)

b —

4

B Name &

+tests

doc

® flightDataStore.m

@ FlightDataToolbox.mltbx
= info.xml

@ PackageToolbox.prj

Z readFlightFile.mlx

tests (Folder)

/ » Users » sdeland » MATLAB » projects » FlightDataToolbox »

Status Git
v

viE

v (7]
v ©
v <
v &
v v

Size

13 KB
426 KB
2 KB

6 KB

5 KB

Layout: Tree

Date Modified

2128/ 29,0,
31719, 11:...
3/4/19, 11:...
3/1119. 11:::.
3/1]19, 9:5...
3/1.719, 41%...
2/26/19; 10...

Command Window

Jx>>

4

1031p3

dipH

&\ MathWorks
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oo @

< w B B

- -

Files Changes v

@ MATLAB Window Help

MATLAB R2019a

PROJECT

< Q P 2

New Open Add Unsaved Share

PROJECT SHORTCUTS

(51 — -
Ig?‘\.}‘ = [E_P Project Path %

References Details @sgnup Shutdown Git
Details

Search Custom Run
Tasks v Checks v

S .

Refresh Commit

% Fetch
Push
= Pull

i=| Remote

v = 100% @3 Mon 2:09PM Q

% Submodules

{f Branches @ Stashes

»l

Git

Current branch: master
Branch status: Normal
Ahead of /origin/master

¢« 5 H A / » Users » sdeland » MATLAB » projects » FlightDataToolbox » v
Command Window Project - FlightDataToolbox ® X m
Views ‘AII Project (46) Modified (0) Py Layout: = Tree a - §"
I Name & Status Git Size Date Modified
BB e coulricy alyse » [0 +tests v 2/28/19, 1:...
»mdoc v 3/1/19, 11:...
®“ flightDataStore.m v 13 KB 3/4/19, 11....
@ FlightDataToolbox.mltbx ~ © 426 KB 3/4/19, 2:0...
= info.xml v « 2 KB 3/1/19; 9:5...
@ PackageToolbox.prj v » 6 KB 37114319, 11
“ readFlightFile.mlx v g 5 KB 21/26119. 10...
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4\ Classification Learnes - Scatter Plot x
] CLASSFICATION LEARNER: ) ,
2 8 [ | B @ i L & &
Mew  Feature PCA Lheor  |Ouscrtell = A1 Advanced  Use  Tran  Scoffer Confusin ROCCurve  Porale
Session v  Selection Dscrimnant Discriminant Discrimna. . Paralel Pot  Matrex Coordnates Piot  Model =
FLe FEATURES MO0E TYPE TRANNG Aot erort =
Data Browser [C] Seatter Plot Confusion Matrix ROC Curve Parallel Coordinates Plot
 Histor
= Predictions: model 1.5 () ) 7 Piot
12 Tree Accuracy: 96.0% 45 . O ot
2 oo s . Lastchangs: Medium Tree 414 testures | e
— ~ 13 7 Tree Accurscy. 96.7% . . . =2
Lastchangs: Coarse Tree 44 testures 7 . Garrec
\Y "4 % Incorrect =]
=] =~ H P e T P .
Lastchangs: Linear Discriminant 44 features
Predictors
15 QuawaticDiscriminant [Accnncy: 987% | | _ a5 N
Lastchange: Quadralic Discriminant 444 features. h=] . . Sepalength A
16 7 S Accuracy. 973% E . . Y- [Sepamvidtn 7
Lastchangs: Linear SVM 444 features 2 5 oleo_sbe st
w
17 s heouracy. 97.3% 8 dsesdle Classes e
Lastchange: Quadraic SVM 4 features o |onx e S—
= Show Order
v Current hodel 25 . e . EN
. .
Model 1.5 Trained 2 . . . . % |} ::t::'
@ Results a .
Accuracy 87% teatures
Prediction spead  ~8800 obsisec 45 5 5.5 6 65 7 75 8
Training time 032228 sec - SepalLength
l Data set: fishertable Observations: 150 Size: 25 kB Predictors: 4 Response: Species Response Classes: 3 Validation: 5-fold Cross-Validation

© Options

/\f\/\, for k=1l:max © ptiens
fft (dal [Crex ]

v = 20*log

L]
]

for k=1:max
x = fft(dal
y = 20*log|

HAERAN R G ZEFNNE R

k=1:max
£t (da
v = 20*log

4

GENERATE CODE COMPILE

d .

H]
n

EMBEDDED HARDWARE ENTERPRISE SYSTEMS ){%}:\z % *E}%'_ﬂan 67\1:)? %K% EIJ {t\ﬂ.li IT/%Q;E
= ¢

MATLABR
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