MATLAB EXPO 2019

MATLAB® X 77— Y/ TV X
~ERIIREERBN & X B —TTLDF5| &~




4\ MathWorks

KERFET ? 7=z

MATLAB EXPO 2019



F—ZH A TYRTAGIBR &

Q w8k - REEF = v 25 CEMEARA X
LA L. BIALER|C 123 ICEREA A D B




HEOEB

MATLABZAUNTRIFEKL
F—RY AT ANDTALA%E
HOTIEET=0Y !




D7 TR

4\ MathWorks

\

s \ aYa
Q7 Fiky 7 L@

T — R Fn A IA H
T—RT7I7EX
g ALIE
IR Ed

@ =

S|

J

O A\ \ (
@Qr v 77— 2R

c BV IT—XD
l:IJL,077'*17_\_077L

c BV IT—XD
FEAT - Y Y

®
[

[o} > \
OVi=PDEXAX|¢

e 7OV D
ERR « 58
. KA THRIA

MATLAB EXPO 2019



. F— RFEHAD
¢ F—RT U
. F—afEA

. AL

4 X )
Q7 Kiky 7 B8R

MATLAB EXPO 2019

4\ MathWorks

774 T —XDOEEMN

ZAB 2 TEE AN
BE - BRE
IREN > Y
Nt >t
YRR >
i3



T — R AN

@D GUID B DT — R E5 A K

e . vovewining %> . — 0 O

pomm—
v

7-50
A-b
H

Mj:  flightData_1Hz

flightData_1Hz
flightData_4Hz

R#EnzT-9 I

e
e

FE<(0)

Frol

MATLAE

oy PEIIXF o ok el O E&E3R - REBCAUR-FTELLEL - [NaN = 4+ P

SRR M L — |E table M e
T EER gryyxs, - Zoo0 ] T @FEANATVAY - 1Rk

ES-b b =R AVR—hT—5 AVR—hTER T AUih—bk ry
| flightData_1Hz.csv |

A B C D E G H K L M N 0
flightData1Hz1
Time ABRK ACMT AlL_1 AlL_2 ALTS APFD ATEN AT BLV BPGR_1 BPGR_2 BPYR_1 BPYR 2 CALT
FTEA ~E{E - &fE - EfE ~ i ~E{E - e - EfE ~ i ~ EE - 2HfE - s - EfE ~ EfE ~SH{E i

1 |Time ABRK ACMT AIL_1 AlL_2 ALTS APFD ATEN AT BLV BPGR_1 BPGR_2 BPYR_1 BPYR_2 CALT ~
2 DEG DEG DEG FEET pS| Ps| PS| PS|
3 [10-May-20.. [119.983558.../59 91.8788909.../91.5924835...[6000 2 0 1 0 0 43.9454231...|2373.05297...|0 0
4 |10-May-20... [119.983558... 59 91.8993530...(91.5924835...[6000 2 0 1 0 0 43.9454231...|2373.05297...|0 0
5 [10-May-20... [119.983558... 60 91.8993530...(91.5924835...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
6 [10-May-20.. [119.983558... 59 91.8993530...[91.5720214...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
7 [10-May-20.. [119.983558... 60 91.8788909...(91.5720214...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
8 [10-May-20... [119.983558... 60 91.9607238...(91.5720214...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
9 [10-May-20... [119.983558... 59 91.9198150...[91.5515670...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
10 [10-May-20... |119.983558... 60 91.8788909...(91.5924835...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
11 [10-May-20... |119.983558... 59 91.8175201...[91.5515670... 6000 2 0 1 0 0 48.8282470...|2368.17016...|0 0
12 [10-May-20... |119.983558... 60 91.8175201...[91.5311126...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
13 [10-May-20... |119.983558... 60 91.8175201...[91.5311126...[6000 2 0 1 0 0 43.9454231...|2368.17016...|0 0
14 [10-May-20... |119.983558... 59 91.8175201.../91.5106506... 6000 2 0 1 0 0 43.9454231...|2363.28735...|0 0
15 [10-May-20... |119.983558... 60 91.8175201...[91.5311126...[6000 2 0 1 0 0 48.8282470...|2368.17016...|0 0
16 [10-May-20... |119.983558... 59 91.8379821...[91.5106506...[6000 2 0 1 0 0 43.9454231..|2363.28735...|0 0
17 [10-May-20... |119.983558... 60 91.8379821...[91.5311126...[6000 2 0 1 0 0 43.9454231...|2363.28735...|0 0
18 [10-May-20... |119.983558... 60 91.8379821.../91.4901885...[6000 2 0 1 0 0 43.9454231.../2910.16357...|0 0
19 [10-May-20... |119.983558... 59 91.8584365...(91.5311126...[6000 2 0 1 0 0 43.9454231..|2910.16357...|0 0 N
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FHEZR D7 AILDEDT—ED A R—k

RODTHRAF 774N T—3%A0R— T 2A9)TH:
TrAIlEr C\Users\mtaguchi\OneDrive - MathWorks\Training\datacentricengineeringteams-master‘\exploringflightdata\flightDa

MATLAB oM B )£ LB : 2019/04/11 17:51:50

AVR—b AT avDEE
opts = delimitedTextImportOptions(“NumVariables", 89);

% BMELEYIYEESDEE
opts.Datalines = [3, Inf];
opts.Delimiter = ",";

% BB EBDIEE

opts.VariableNames = ["Time", "ABRK", "ACMT", "AIL_1", "AIL_2", "ALTS", "APFD", "ATEN", "A_T", "BLV", "BPGR_1",
opts.VariableTypes = ["string", "double", "double", "double", "double", "double", "double", "double", "double",
opts = setvaropts(opts, 1, "WhitespaceRule", "preserve");

opts setvaropts(opts, 1, "EmptyFieldRule", "auto");

opts.ExtraColumnsRule = "ignore";

opts.EmptyLineRule = "read";

% T—RDAR—k
flightDatalHzl = readtable("C:\Users\mtaguchi\OneDrive - MathWorks\Training\datacentricengineeringteams-master)
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P b= mport 1HzData.m|
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HiAH % BENL

74 DR MATLAB 34 J1-F 271 (*.mlx)

A TN -OFERT

FRTF(S)

v

Time
MaT
MaT
MaT
MaT
MaT
MaT
MaT
MaT
MaT
MaT
MaT

MaT
F h-T

»» Import 1HzData

flightlatalHz =
4636 89 table

ABRK ACMT
119,98 |
119,98 a9
119,48 1]
119,38 |
119,48 il
119,48 &0
119,98 |
119.98 fill
119,48 o]
119,38 6l
119.98 till
119,48 5
110 0 &
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MATLAR D7 HI MR H TOSR S, APETE AL,

AIL_] AlL2 ALTS
91.878  91.542 G000
91.8% 91,592 B000
91.8%  91.542 B0
ar.8% 91,572 G000
a1.8mm  91.57 G000
a1.9861  91.572 B0
.92 91.5%2 G000
31,874 91,542 G000
.88 91.552 B0
aneE  9LEn G000
a1.818 91,531 G000
a.ae 9151 B0
a1 o140 01 B2 =Lkl

JT\JHJMT\JNMT\JMMT\JNM| %
-

=
m
=

JL}UUL}UUUUUUUL"|

=
I

BLY

JUUUL}UUUUUUUL\l

BFGR_I  BPGREZ  BPYR_T  BFYR_Z
0 £1.945 1M 0
0 43945 B0 0
0 43.945  2363.2 0
0 43,945 13682 0
0 43945 23682 0
0 £31.045 23682 0
0 £31.945  136%.2 0
0 43,945 Fi68.2 0
0 43.828  2368.2 0
0 43,945 1682 0
0 43,045 F368.2 0
0 £31.945 23633 0
i A QD TIRT 0 n

E

e T e e e R e Y s I e s - e e T

CASS GRS

123 33.926
123 33,9186
128 33.926
123 33,926
123 33,9286
12 33.92
28 33.926
123 33,916
12 33.92
28 33,926
123 33,926
12 33.926

o0

nne

DT

42188
42188
421848
42188
421848
421848
42188
42188
421848
42188
42188
421848

A100
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0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

0.0001

flightDatale[. FIRE_l]

A X oY
flightDatalHz 4636x89 table

flightDatalHz{: ,[va rtype("numeric"|) }]

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

0.0060
0.0060
0.0060
0.0060
0.0060
0.0060
0.0060
0.0060
0.0060
0.0060
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tlhz =|table2timetable{flightDatalHz)

tlhz = 4636x88 timetable
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FFElIC BT —X 771X

starttime = datetime|2001,5,10,17,30,0
endtime = datetime|2001,5,10,17,30,5)

tlhz(timerange(starttime,endtime),:)

QIkTAle

stackedplot|tilhz,{'0IT_1','0IT_2','0IT_3','0IT 4'});

MATLAB EXPO 2019

 ( Tme ) Aerx | ACMT AlL_1

1| 10-May20..| 1199836 50 91.8789
2 | 10-May20..| 1109836 59|  91.8004
3 10-May-20...|  119.9836 60  91.8994
4 10-May-20...|  119.9836 59  91.8094
s | 10-May-20..| 1109836 60  91.8789)
6 10-May-20..|  119.9836 60  91.9607
7 10-May-20...|  119.9836 59|  91.9198
s | 10May20..| 119.9836 60  91.8789
o | 10-May20.)  119.9836 59 918175

| P=0E=2001 17:49:00
N
0 .
orr_1 ~100f
-200}
-300}
RS ¢ [{i50086} — -
0
1 ke |
200
-300 N
L— {11366 }
0 -
orr_3~10F
=200
-300 |
- ~———e{ii0e
0 b
oIT 471001
-200
=300
17:15 17:30 17:45 18:00 18:15
Time 200158108
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5715 08} “ “ K L g&::ulilg:: Data) | 0.8 o g:i::ag;?:ta ]
A /E\1E- 06k %% g% (o] C: - o : 9\{\“1E 06
ismissing ouf LT PE S isoutlier ot
rmmissing g, rmoutliers .
fillmissing * filloutliers ™
04l D4
1 - A : u : 5 " - Jan o1 Jan 02 Jan 03 Jon 04 Jan 05 Jan 06
N ~ 7]~ 120 N TRV “ e
:%\/%&79\ &lft /ﬁ\ o ——/ﬁ Ift 2 —-*—SniotahedData 1
1schange smoothdata -
1
80 05
60 [ ok
0.5
40 | 1t
277 156
MATLAB EXPO 2019 % 50 100 150 200 250 300 350 400 450 500 s A = a2 B & = B b n
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geoplot 541
W EICEpfrze 7 0y b
[geoplot{t.LATP(inFlight),t.LONP(inFlight), 'LineWidth',3); — R,

geoscatter

Latitude
N W oa o
5 6 & 5 o
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KBEEAET—X&ES
ds =|datastore{'x.csv')

XET7 7ML
QURI MY

PEA),

Built-In Datastores

General

datastore

spreadsheetDatastore

tabularTextDatastore

fileDatastore

Database

databaseDatastore

>PCORAMXEY LU E®D
T — X RAHEY HAAJHEE

KNBRG T — X% 1ZHCEE

t = read(ds);
MATLAB EXPO 2019

Image

imageDatastore

denoisingImageDatastore

randomPatchExtractionDatastore

pixellabelDatastore

augmentedImageDatastore

Audio

audioDatastore

Predictive
Maintenance

fileEnsembleDatastore

simulationEnsembleDatastore

Simulink

simulationDatastore

Automotive

mdfDatastore
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>> ds =|flightDataStore('/Volumes/Ext/Data/FlightData/675/")

ds =

flightDataStore with properties:

CurrentFileIndex: 1
NumberOfFiles: 5700
VariableNames: {1x186 cell}

SelectedVariableNames: {1x186 cell}
AddFlightIdentifier: @

FVFILTHF—<y bDOE Y T T —XEEBFTICH TS RIBE

MATLAB EXPO 2019 https://jp.mathworks.com/help/matlab/import export/develop-custom-datastore.html
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~ - Engine Vibration Around Takeoff
Comparison to Typical Performance (Percentiles)

Weight Off Wheels
]

20:15 20:16 20:17 20:18 20:19 20:20 20:21 20:22 20:23 20:24
Time Mar 21, 2003

REN - £ 2 RERER B DA K DIRE D 7

0
Time After Takeoff (sec)
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] ghtD oolbo ) A
=5 INT| FOV1TH (46) PY L7 (Y- v @
ZH - AT-9A Classification
M k77 BRORRI rtests v
doc V’lﬁ
tﬂ flightDataStore.m v Design
@ FlightDataToolbox.mltbx v
. y j infoxml v Derived
jhﬂb La PackageToolbox.prj v
#{*]]| Classification ) readFlightFilemix v Design
B2 ~
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cl

=T <+

AN 54T ¥

IR e
{j]j Classification

T

F#) erignpatastorem =} -
g =i I gﬂlghtDataStore.m

dFlightFile.mk:

| # FlestwideFusiEconomy... = |

I 1] SlicingFlightDataExample.. # | | 5] GettingStartedWithFlight.. % I

HOME PLC APPS

PROJECT

I.\j H | L @ [2 G [:) Group By v

PROJECT SHORTCUTS

2 REFEEREOS(T

Aoy R aATL AR

MATLAB

DEPENDENCY ANALY...

0 Horizontal woel £

MATLAB EXPO 2019

Vertical
Open SaveAs Compare Options Analyze Zoom &3 Expand All ¥ & Select Find Export
[ - to Saved - - 7 | zmn - N -
FILE N Y7 R S — | AYOUT | IMPACT ANALYSSS
@ % 5 ol ¥ 1/ » MATLAB » projects » examples » airframe »
Project - Airframe Example
Views <P P Y
] Files
pendency Analysis File Type 2 2 Dependency Type
Labels v Function (¢ 1) MATLAB File
P
> [l Classification B class 1 1) Model Reference
Simulink Model (7 1) Library Link s
I simulink Library (1 ) S-Function
I ¢ source (1) 10) Data Dictionary
n DARLSE source (1) & LinearActuator.six 1) Mex
B Mex-file (1

! - Simulink Data Dictionary (

onLinearActuator.slx
Git v
Current branch: master
Branch status: Normal

\"a DigitalControl.slx

*a vertical_channel.sIx I & system_model.sldd

_ L4_airframe.six ¥
No remote tracking branch

> A hree.tlc

¢ timesthree.c

£\ <) timesthree.mexmaci64

o)) (TR ¢

- p

® X
Impact View B

Airframe Example
Root: /.../airframe
Analyzed: 3/6/19, 8:0...

Products (3)
MATLAB 9.7
Simulink 9.3
Simulink Coder 9.1

External Toolboxes (1)
C/C++ Library Header

. /A Problems (1)

Not in project (1)

Workspace Command Window = Current Folder

4\ MathWorks
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Y—REE - ERATOEEXE - A~V EE - EHRT

Subversion (SVN

[22 unmpdified lines hidden]

- N mett . methods 23

|t O) p| : 24

j-b ur ghtDataSt cation) ¥ fi 1 fdg = flightDataStore (locaticn) 25

| > SFLIGHTDATASTORE Dataste ore for reading fiight data _Za

> % DS = FLIGHTDATASTORE (LOCATION) creates a flightDataStore DS base i;

> % of the data. LOCATICN is a folder that containz .MAT files A;

> % that contain flight data. Alternatively, LOCATION can be L;

> % an individual .MAT file of flight data. If LOCATION is a %C)u

> % folder, .MAT files are searched for recursively (there can A;

> % be multiple levels of folders). _3_.24

> % A

> % flightDataStore supports the following functions: A;

> % 35

\ > % read - Read one file's worth of data. E;

> % readall - Read all of the data. 2%

h k H > % hasdata - Returns true if there is more data. k1]

C eC - I n I \ > % reset - Reset the flightDataStore to the start of the data :

CheCk_Out > % signalMetalnfo - Return meta-data about each signal Ao

> % 4L

\ > % Example: E;

> % % Create a flightDataStore j;

> % ds = flightDataStore('DataFolder') 44

> % % We are only interested in the Altitude data A5

> % ds.5electedVariabcleNames = {'ALT'} #

> % % Find the maximum altitude acheived i;

e 3 maxAlt = 0; LB;

> % while hasdatatds) j\-

> 1 tt = read(ds}); 50

. > % maxAlt = max(maxAlt,max(tt.ALT)): SL

I > % end 52

@ % maxAlt 53
e DsPileSet class to find and keep track of files s % Use the DsFileSet class to find and keep track of files
fds.FileSet = matlab.ic.datastore.DsFileSet(lo ion, . . fds.F t = matlab.io.datastore.DsFileSet(location,...

¥ SN S
. [2 79 unmodified lines hidden)
D)
MATLAB EXPO 2018
26
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V— LRy & X v — JLERBRE

A Y- LKy A0S~ I1E - PackageToolbox.prj — O X i ‘ Using a FlightDataStore | + t
Ry —Jv— E - s | Q |“ | %Fﬁ:|sers/mtaguchi/AppData/Roaming/MathWorks/MATLAB%Zl]Add—Ons/TooIboxes/FIightDataTooIbt

w O d

FiRER JOVIIME RE

‘ flight-data-toolbox ‘E e
W=

Using a FlightDataStore

K75t All the Flight Data
)
ds = flightDataStore('/Users/sdeland/MATLAB/projects/FlightDataToolbox/+tests/sampleData/")
=ik A0tER
. ds =
FlightDataToolbox 1.0 flightDataStore with properties:

Seth Deland
CurrentFileIndex: 1

sdeland @mathworks.com NumberOfFiles: 6
VariableNames: {1x186 cell}

SelectedVariableNames: {1x186 cell}

BREQEMETELTRE AddFlightIdentifier: @

MathWorks

Explore and analyze flight recorder data.

Data for a Subset of Signals

Flight Data Toolbox provides functions for working with the large repository of flight recorder data. It includes a datastore for accessing flight signalMetalInfo(ds)

recorder data, and examples of analysis that can be performed.

Signals Rate Units Description Alpha

1 'ABRK' 1.0000 'DEG' 'AIRBRAKE POS... '"ABRK'

+ [ac 02500 - ‘ARCRAFT NUM._. ACID
doc ﬂflightDataStore.m D info.xml \& readFlightFile.mix 3 |'"ACMT' 1.0000 " 'ACMS TIMING ... "ACMT'

S ETH QRS 4 VALY 1.0000 'DEG' 'AILERON POSI... 'AIL.1"

v 5 [AIL_2' 1.0000 'DEG' 'AILERON POSI... 'AIL.2'

< > & |'ALT' 4.0000 'FEET' 'PRESSURE ALT... 'ALT'

7 ['ALTR' 4.0000 'FT/MIN' 'ALTITUDE RATE' 'ALTR'

8 |'ALTS' 1.0000 'FEET' 'SELECTED ALT... 'ALTS'

9 'ADAT 4.0000 'DEG' 'ANGLE OF ATT . 'AQAT

10 'ADAZ' 4.0000 'DEG' 'ANGLE OF ATT . 'AQAZ'

ds.SelectedVariableNames = {'LATP', 'LONP"'}

MATLAB EXPO 2019 ds -

flightDataStore with properties:

27
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