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Ground Truth Labeling i obr8zky a video

4\ Image Labeler X

E‘L:] r‘j H & m §4 Zeomin [T Default Layout Algorithm: [% &/

— L]
(={ Zoom Out Show Rectangle Labels .. :g\CF Vehicle Detector v

New Load Save ot |Label| i i ort
S Imp _E <) Pan 13 Show Scene Labels Select, create or import algorithm. | Labegls :
FILE MODE VIEW AUTOMATE LABELING EXPORT -
| ROI Label Definition J Car Image 2 1

EE] Define new ROl label

» Vehicle i

| Scene Label Definiﬁon

E:I] Define new scene label

Apply to Image

Remove from Image

To label a scene, you must first define a scene
label

10 Computer Vision Toolbox
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LABEL DISPLAY

@&E}Eﬁl A, Import

Add i Delete 7, Export

-

LABEL DEFINITION

TIME
Point A Description
MName: TrillPeaks Trill peaks

Parent Name: | TrillRegicns
SELECTED DEFINITION

&
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Value
@‘.}-‘ 4 Accept W 23
3
Label [i] Deleiz ~ Save GCancel
5 Restore Value ~ + Labels
SET VALUE CLOSE a

Label Definitions
WhaleType
[l MoanRegions

~ [l TrillRegions
A\ TrilPeaks

Labeled Signal Set

Name
* whalel
WhaleType

~ MoanRegions

« TrillRegions

-

~ TrillPeaks

« whale2
WhaleType
« MoanRegions

« TrillRegions

-

* TrillPeaks

Signal Processing Toolbox

Plot
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Value

blue

true
true
true

true

1
2
3

blue
true
true

true

true

Location (Min)

6.13604115. .
16.37525
11.4020000...

1.4357724. .

1.77425
2.44375
274225

2.44511966. .
57136928 .
15.3215

10.91475

11.50975

11.88
12.32975

Location (Max)

7763

18.153984.
13.120148. .

3275

3.5605
8113

16.712880. .

13.152470. .

W whalel W whale2

0 2 4 ] 8 10 12 14 16 12

Time (s)

0 2 4 8 8 10 12 14 16 12
Time (s)
WhaleType
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Ground

Audio Toolbox

ruth Labeling 1 zvuk

N Audio Labeler - Rainbow-16-2-maono-11dsecs.wav - O *
M S O
e Audio Player:
j J\j’ Default Layout 6:>
@ o Primary Soun... E —
Luvad Sa:re Impvurt qssmtings Legend E:-:Eurt
FILE DEVICE VIEW EXPORT a
Data Browser ® Rainbow-16-8-mono-11dsecs.wav
* Audio Files File Labels g
MainStreetOne-24-96-stereo-63secswav A Label Name Value
NoisySpeech-16-22p53-mono-3secs.wav Content speech
Rainbow-16-8-mono-114secs.wav
RainbowMoisy-16-8-mono-114dsecs.wav
RandomOscThree-24-96-stereo-13secs....
RockDrums-44p1-sterec-11secs.mp3
RockDrums-48-stereo-11secs.mp3
RockGuitar-16-44p1-sterec-T2secs.wav
RockGuitar-16-96-stereo-Tsecs.flac
SoftGuitar-44p1_moneo-10mins.ogg
SpeechDFT-16-8-mono-3secs.wav
TrainWhistle-16-44p1-mono-9secs.wav
Turbine-16-44p1-mono-22secs.wav e !
WashfngMach?ne-'l6-4—4p1-5tere0-105e... v K« > S T FhEIT
w Audio File Info ROl Labels '1}'
Rainbow-1é-8-mono-ll4seca.wav: ™
SpeechActivity true | true true
Channels: 1 Vv
Sample Rate: 2000 Hz
Duration: 114.144 s
Compression: Uncompressed
Bits per Sample: lé
Location: E:\jobarchiwe
v
£ >
Ready Samples Underrun = 0

&
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4\ Deep Network Designer

S

New  Import

FILE BUILD

.”f‘ ImagelnputLayer

\ SequencelnputLayer
Il I )

Convolution2DLayer

TransposedConvolution2DLayer

% FullyConnectedLayer
LSTMLayer

i QT ave
i | BiLSTMLayer

B RelULayer
E LeakyRelLULayer
ClippedRel.ULayer

Deep Learning Toolbox

mageinput

-
PROPERTIES
Number of layers /
Number of conneactions 6
Input type Image
utput type




P
B 7

£ HUMUSOFT

Transfer Learning s predtr® n o v a nmodsalmi

VGG-16 GoogLeNet Inception-v3 Denzsoe 1N et
Inception- :
ResNet-y?2 MobileNet-v2

VGG-19 ResNet-50 ResNet-101 ResNet-18 Places36S- B op ieNet

GoogLeNet

2016 2017 2018 2019

NasNetLarge

NasNetMobile

AlexNet

>
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Tensorflow Caffe?

-

CNTK
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[+

Pr §8§8c a

S

A

2%%.
£ THUMUSOFT

textom

bept,JobDate,jobno,Vehicleid,UnitNo,Reason,Noteﬁ,CostParts,CostLabor,CostTotal

1020,01/06/2015
1020,01/14/2015
2111,01/02/2015
2111,01/02/2015
2111,01/03/2015
2111,01/05/2015
2111,01/0e/2015
2111,01/06/2015
2111,01/0€e/2015
2111,01/06/2015
2111,01/06/2015
2111,01/06/2015
2111,01/06/2015
2111,01/0e/2015
2111,01/06/2015
2111,01/0e/2015
2111,01/06/2015
2111,01/0€e/2015
2111,01/06/2015
2111,01/06/2015
2111,01/06/2015
2111,01/07/2015
2111,01/07/2015
2111,01/07/2015
2111,01/07/2015
2111,01/07/2015

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

AM,14073,118743,14,04

DRIVER'S REPORT,"PM SERVICE, CHECK TURN SIGNAL, CLUNKING NOISE WHEN DRIVING",4%93.85,0,493.85

AM, 14232,230973,13,08 PM SERVICE *x* "SERVICEROB, EXT,5604",38.869999999999997,0,38.869999999999997
AM, 14006,1243,116,04 DRIVER'S REPORT,NEED 4 PLOW PINS,45,0,45
AM,14140,B39109 ,178,04 DRIVER'S REPORT, INSTALL SPINNER ASSY,0,0,0

AM, 14163,574950, 215,13
AM,14169,A00413
AM, 14000, 766153, 248,08
AM, 14155, 525670, 232, 04
AM, 14157, 621909, 213, 40
aM,14164,1226,117,13
AM, 14165,525999,114, 04
AM,14172,B34632
AM,14174,1469,122,10
AM,14175,68932,147,10
AM,14176,68933,148,10
AM, 14177, 621907,208, 10
AM, 14181,337657, 218, 04
AM,14182,D-1920
aM,14183,525998, 217, 10
AM,14184,526000, 225,10
AM, 14185, 621921, 214,04
AM,14188,001469
AM, 14190,337656,219,04
AM,14191,B34632
AM,14196,1222,118,04
AM, 14199,52565, 626, 04
AM,14107,1467,121,08

,283,04

,276,10
ROADCALL,WILL NOT START,0,0,0
ROADCALL, WILL NOT START,O0,0,0
ROADCALL,WILL NOT START,0,0,0

164,10

,201,04

276,10
r r
DRIVER'S REPORT, HARDWARE FOR REAR SPRINGS,14.32,0,14.32
DRIVER'S REPORT,WASHER FLUIDDEF,28.88,0,28.88
PM SERVICE

SNOW BREAKDOWN, DONT START,0,0,0

DRIVER'S REPORT,DOG BONE PIN BROKEN, 20,0, 20

PM SERVICE *%*% "NEED SERVICE, CHECK BRAKES",387.17,0,387.17
DRIVER'S REPORT,HYD CAP CHECK ENGINE LIGHT ON,12.95,0,12.95

NEGLIGENCE, TARP VALVE STICKINGRIGHT SIDE MIRROR BRACKET BROKEN,50.02,0,50.02

SNOW BREAKDOWN, HANDLES IN CAB LOOSE,0,0,0

DRIVER'S REPORT,NO PLOW LIGHTS,0,0,0
ROADCALL,WILL NOT START,0,0,0

ROADCALL,WILL NOT START,0,0,0

DRIVER'S REPORT, CONVEORY NOT WORKING,0,0,0

ROADCALL, DONT START, 0,0, 0

ROADCALL, DONT START,0,0,0

ROADCALL,DONT START,(0,0,0

DRIVER'S REPORT, CONVORY NOT WORKING,0,0,0

DRIVER'S REPORT,needs def/jim £,0,0,0

DRIVER'S REPORT,NEEDS FLOOR MATTS, €5.069999999999993,0,65.069999999999993
ROADCALL, DONT START, 0,0, 0

*%* "REMOVE & REPLACE REAR SPRINGS, CHECK COOLANT TUBESPM SERVIVE", 4€97.55,0,:
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t = readtable(filename, 'TextType', 'string');
disp(t(1:20,6:7))

Reason Notes
"84 DRIVER'S REPORT" "PM SERVICE, CHECK TURMN SIGMAL, CLUMKING NOISE WHEN DRIVING™
"@8 PM SERVICE o "SERVICEROE,EXT,Sa84"
"84 DRIVER'S REPORT™ "MEED 4 PLOW PIMNS"
"84 DRIVER'S REPORT" "INSTALL SPIMMER ASSY™
"13 SNOW BREAKDOWN" "DONT START™
"84 DRIVER'S REPORT" "DOG BOME PIN BROKEN"
"88 PM SERVICE o "MEED SERVICE, CHECEKE BRAKES™
"84 DRIVER'S REPORT™ "HYD CAP CHECK EMNGINE LIGHT ON™
"48 MEGLIGENCE" "TARP VALVE STICKINGRIGHT SIDE MIRROR BRACKET BROKEN"
"13 SNOW BREAKDOWN" "HANDLES IMN CAB LOOSE™
"84 DRIVER'S REPORT" "MO PLOW LIGHTS"
"1a ROADCALL™ "WILL NOT START™
"1@ ROADCALL™ "WILL NOT START"
"1@ ROADCALL™ "WILL NOT START"
"1@ ROADCALL™ "WILL NOT START"
"1@ ROADCALL™ "WILL NOT START"
"84 DRIVER'S REPORT" "CONVEORY NOT WORKING™
"1@ ROADCALL™ "DONT START™
"1@ ROADCALL™ "DONT START™
"1@ ROADCALL™ "DONT START™

24  MATLAB
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input_dataset” - Signal Editor = X
DRAW o )

@ E: [y L = @ [ O Insert Point. fix] Expression [ SnapXtoGrid [ SnapXtoTick & Makes & & &, [I W ‘é@

Select Move Edi ot Erase Clear ™\ Insertline ./ Draw M SnapYtoGnd M SnapYtoTick (4 Grid 7 T K7 G | Screenshot ‘
{ | | ‘ S =)
_SIGNAL ‘\ =0IT | TOOLS I ALIGN : ‘ SHOW ’ ZOOM & PAN i CAPTURE ‘!INSERTICLOSEVEV &
SCENARIOS AND SIGNALS °
= i Signal
=) Scenario Signal Properties
Name: | Signal ‘
Units: | Enter signal units |
h Data type: ]Egublg ’ v |
Interpolate:| Ijrjgar 7 - |
[ ] Show resuit of cast to data type
Axes
xuin: [0 | xmax [10
yMin: [5  |ymax[5 |
TIME

27 Simulink
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Signal Trace
T

e 4

" Mogr

{ ’ \ﬁ'

s R \’//\‘\

Y

ok

N

)

/ 2.82

‘*::;&\'/ 'ﬁ'é*‘\\

A
SNV

J ‘\‘}\\OJI/ AN
WA \

AN

\ibration/Data:Member 15

W
i

| | |
4. memaiagd 4752 m 5.616 6.0
Time

1) Signal trace plot for "Vibration/Data" is in focus

Predictive Maintenance Toolbox
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Spectrum |Vibration_tsa_ps/Data -
Condition variables: faulCode

Computation mede: use full signal

Signal Fﬂaturgs. e
Generate statistics _
. Peak amplitude
features from signals
Peak frequency
|H(® peak )|
Rotating Machinery Features Peak value lower threshold [nf /1 .
Gin:rate fea::;..Jres frgm | R T 1Al i‘\__,f
rotating machinery signals &
Kinimum freguency gap |1],-|}1]1 | peak
MNonlinear Features Peak excursion tolerance |1] |
Generate nonlinear _
features from signals L IIT RS
”~ /\\ :
WA
_ ) ,ﬁ‘ Band power P \
' ' P
m.l l].i'z

31 Predictive Maintenance Toolbox
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dent

| f

K 8cC I

a

FEATURE DESIGHER FEATURE RANKNG
ﬂ Rank By Saort By Eﬁl %
Ranking  faultCode w| T.Test v Delsts  Export
ANALYIE CONDITION SORT SCORE | EXPORT
Data Browser = :2 | Power Spectrum: Vibration_tsa_ps/Data | Histogram: FeatureTablel Feature Ranking: FeatureTablel
|v Signals & Spectra Features Sorted by Importance
P Vibration/Data — . . . . E
M . ) eature T-Test
Vibration_tsa_stats/Data_CrestFacior )
% :;;h;{nat;lm | — — = = \io._.tsData_CrestFactar 10.1368
ibration_f ata —
[ vibration_tsa_ps/Data — Vio...acData_CrestFactor 101366
Vin.. ts/Data_impulserf acior 7.8785
Vi ts/Data_PeakValue 58715
Wib...ts/Data_ClearanceFactor 48813
Vib.. ta/Data_RMS 35501
Win,. acData_RMS 3.5801
w Feature Tables Vib...ecDiata_BandPower 3.2379
L IFeRTasE—" - Mo e i
Win..ecData_Peakfreql
Features: e D573
Vibration_tsa_stats/Data_Clearanoaf st Vib..ecData_PeakAmg 03335
Vibration_tsa_stats/Data_CrestFactor Vio. tsiData_Skewness 0.1860
Vibration_tsa_stats/Data_ImpulseFact Vb taData_Kurioss 00888
Vibration_tsa_stars/Data_Kurosis Vib...acDiata_Kurlosis 0.0866
Vibration_tsa_stats/Data_Mean - Vit ts/Data_Sid 0.04582
{IF Lo e T Y e T T H--I.IF--..-}
¥ Datasets
£ Ensemblel

Predictive Maintenance Toolbox
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NSvr h

inNormalRegion = true;
counter = @;
for i=1:length(inData)
if(inNormalRegion)
if(inData(i)<tl)
counter = counter+l;
if(counter>=N1)
inNormalRegion = false;

rozhodovMA

end
else °
counter = @;
end N V
else 1
if(inData(i)>=t2) [ Normal
counter = counter+l; y=Uu,

if(counter>=N2)
inNormalRegion = true;
end

\

&

g%_
£ THUMUSOFT

EABe (Statgflow)y v

lcount(u<t1)>=N1l  Apnormal )
y=0;
[count(u>=t2)>=N2]
§ )

else
counter = 8;
end
end
if(inNormalRegion)
outData(i) = inData(i);
else
outData(i) = ©;
end
Stateflow end

MATLAB
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POWER

BLINK

COLOR

Stateflow
MATLAB

rozhodovMA

!

Off

turnOff(app);

powerButton powerButton

v
(On
T — i :
E Yellow E ? g /Blink
! app.ColorChoice = [1,1,0]; : Skt I
i i |turnOn(app);
i i pp) o
; ] turnOn(app);
i i blinkButton
E colorButton colorButto E
: : after(0.5,sec) after(0.5,sec)
] 1
E Red E Off \
' app.ColorChoice = [1,0,0]; : tumOff(app);
| | L
i : s
\\ \\‘
N

&

£ THUMUSOFT

EABe (Statgflow)y v

% Callbacks that handle component events
methods (Access = private)

end

% Code that executes after component creation
function startupFcn(app)

end

app.LanternLogic

BlinkLanternLogic('zpp’,app);

% Button pushed function: POWERButton
function POWERButtonPushed(app, event)
app.LanternLogic.powerButton();

end

% Button pushed function: COLORButton
function COLORButtonPushed(app, event)
app.LanternLogic.colorButton();

end

% Close request function: UIFigure
function UIFigureCloseRequest(app, event)
delete(app.LanternLogic);

end

delete(app);

% Button pushed function: BLINKButton
function BLINKButtonPushed(app, event)
app.LanternLogic.blinkButton();

end
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RI

Simulink

c hl

e

edi

t ovani

e

Mechanical System

*
Sources Mechanical System
sensor [}
Operator —P sensor
Sensor
X_sensor
Controller
data type = single
Environment

A
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Sources Mechanical System
—» sensor goal — P InBus
Operator Out1 P In1
—p| sensor
sensor
X_sensor
Controller
data type = single
Out1 P In2
Environment
Mechanical System

36 Simulink
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Rl chle editovani e

sensor.x1 @——»+
x_goal ———  p@@) goal.x_goal
sensor.x2 @——p{+ <x_goal>
A
Operator Logic1
0 oal.signal1
delta_goal >. 9 9

Goal Delta

37 Simulink
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-
Sources Mechanical System
P sensor goal
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Schedulable Rate-Based Model

estimator_calibrate()§

D w estimator_10ms()

Estimator

+ ~»_) calibrate
~<3|.) D1[0.01]

t Desﬂmator 20ms() -
controller_10ms() - D
. [ ControllerExpFcn - D2[0.02]
controller_20ms(j~; -~ Pl_CTRL_10ms
Scheduler v Vx
10 : Xref Fx Fx Xhat
: Vy Vy
Xhat
Px CalX
I PI_CTRL_ZOmS - Fy Yhat
5 Yref Fy it \C alY P
Plant SW Component2
Yhat
/ SW Component1

/ /
o Export Function Model
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2 * Thro nC olTo = il =
SCHEDULE EDITCR
L'E,éf l . Move Up é %SmMﬂdel .3:. @
Manage Execution| =7 Move Down | Updale |3 Highlight Amrange  Timing  Layout
Partitions Order Diagram  Legend v
PAF{TITIONS‘ EXECUTION ‘ MODEL |DISPLA‘( | VIEW | a
o v EXECUTION ORDER
E Order Name Rate
= , W Cont 0
= f m D1 0.001
[] 00051 D2 B< _l 0.005 ThrottIeControl.ActuatorRunSrns] 5 m D2 0.005
- 4 3 B ThrottleControl APPSnsrRun -1
A% 1 /
~ 4 B ThrottleControl ActuatorRunbms 0.005
5 W ThrottleControl TPSSecondaryRunbms 0.005
B M ThrottleControl MonitorRun5ms 0.005
7 B ThrottleControl ControllerRun5ms 0.005
8 |m D3 [001]
9 W ThrottleControl TPSPrimaryRun10ms 0.01
0.005 | ThrottleControl. TPSSecondaryRun5Sms ThrottleControl. TRSPrimaryRun10ms [y
/ _
l Z . — i ~
= k%
0005 | ThrottleControl MonitorRun5ms . ThrottleControl APPSnsrRun
\ f/ / v PROPERTY INSPECTOR
Partition
0.005 | ThrottleControl ControllerRunSms
Name D3
Rate 0.01
Type Implicit periodic partition

I»  MANAGE PARTITIONS

»
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1 2-D T(u)
> ui
—

-

k.
1 ’ u2 1 #include "rtwdemo_row_lutcel2row_workflow_rowrow.h"

- :z"‘* Block parameters (default storage) */

PriP = {
/* Variable: Thl_1

* Referenced by: '<Root»/2-0 lookup Table'

LY

COlumn'Major = (1.8, 2.0, 3.0, 4.8, 5.0, 6.8, 7.8, 8.8, 9.8, 1@8.8,|11.8, 12.8, 13.8, 14.0,
15.8, 16.8, 17.8, 18.8, 19.8, 26.8, 21.8, 22.8, 23.8, 24.8, 25.8, 26.8, 27.8,

28.8, 20.8, 38.8, 31.8, 32.8, 33.8, 34.8, 35.8, 36.8, 37.8, 38.8, 30.8, 48.8,

41.8, 42.8, 43.8, 44.8, 45.8, 46.8, 47.8, 48.8, 49.8, 58.8, 51.8, 52.8, 53.8,

54.8, 55.8, 56.8, 57.8, 58.8, 50.8, 68.8 }

h

=
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"i rtwdemo_row_lutcolZrow_workflow_rowrow * - Simulink = X
File Edit View Display Diagram Simulation Analysis Code Tools Help
P -3-H G- E-e®d® P = -l ] [vm - @ - -
rtwdemo_row_lutcolZrow_werkflow_rowrow
® |[Pa]rtwdemo_row _lutcol2row_workflow_rowrow -
P
=
1
-D T(u)
1 ut
L #include "rtwdemo_row_lutcol2row_workflow_rowrow.h"
i__,_,.,_.-u-'-"'
1 u?2 t—"1 /* Block parameters (default storage) */
P rtp={
= /* Variable: Tbl_1
* Referenced by: '<Root>/2-D lookup Table'
*/
ROW_MaJOI’ > { M EIAS TS AP 22 .2, 32.8, 42.8, 52.8, 3.8,
13.8, 23.8, 33.6, 43.8, 53.9, 4.8, 14.8, 24.8, 34.4, 44.8, 54.8, 5.8, 15.8,
(] 25.8, 35.8, 45.8, 55.8, 6.8, 16.8, 26.8, 36.8, 46.8, 56.8, 7.8, 17.8, 27.8,
Pz i7.e, 47.8, 57.84, 8.0, 18.8, 28.8, 38.9, 48.9, 58.4, 9.8, 19.8, 29.8, 39.9,
» 49.8, 59.8, 10.0, 28.8, 30.0, 48.8, 598.8, 60.8 }
_Ready Viewdia&}
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Generovanl k-d popri model i

P sldemo_fuelsys/fuel_rate_control * - Simulink - ¥
File Edit Wiew Display Diagram Simulation Analysis Code Tools Help

B-o-B ¢ ¢ B8 E-9d®P = EZ-mn ] [vm 5 @8-

fuel_rate_control

® sldemo_fudsys » fuel_rale_corltml » -
3
= Fuel Rate Control Subsystem
| ]single D2 {radEJ g .............................. P sensors
r— :- P In a = single D2 {g.‘lS]
=speed> est_airflow — P est_airflow
f h : (g's) 9IS (gis)
validate_sample_time
B 02 normal
- a
EngSensors D » -
.............................. : single D2 single D2 (g/s)
a0 fb_correction y P fb_comrection fuel_rate
»| fuel_mode (gs) |:gls}uel rate
- -, EngSensors [P } boolean D2 =
es_i 2_normal
t airflow_calc
Sensors -
sld_FuelModes D2
fuel_mode P fuel_mode
\ 7
control_logic
fuel_calc
[T
H]
» (]|
Readx 150% auto(ode3)
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Generovanl k-d popri model i

"i sldemo_fuelsys/fuel_rate_control * - Simulink — X
File Edit Wiew Display Diagram Simulation Analysis Code Tools Help
i = 3 [ - = - et
E-o-Beo ¢ B8 E-0d@ P = B-[o | [lom AECRT R
fuel_rate_control
® sldemo_fudsys 4 fuel_rale_corltml » -
3
2 Fuel Rate Control Subsystem
1 -Isingle D2 c_radE] g .............................. P sensors
e :- o In a I smgle D2 {g.‘lS]
=speed> est_airflow P est_airflow
: ; ; : (g's) (9/s)](gis)
validate_sample_time ) )
» 02 normal
“
EngSensors D2 -
o e o e 3 single D2 single D2 (g/s)
: ( et fb_correction - P fb_comrection fuel_rate
» fuel mode (g/s) I:gls}uel et
EngSensors O } boolean D2 -
es_i 2_normal
t airflow_calc
Sensors -
sld_FuelModes D2
fuel_mode P fuel_mode
. e
control_logic
fuel_calc
[T m
H]
»
RE&I:lI View diagnostics 150% auto(ode3)
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IE Live Editor - C:AMATLAB\SunriseSunset_final.mlx *
=] =] Run Section D >0

E.E.j - [?FMFM AR =] |Aa] Normal » = Gl oo w73 == > [
Nevw Opven Sa:e g;mre ﬂ::o: Text 2 é ; é% Code [& Refactorv | .- - M %:’;:::MM Run  Step Stop
FILE | NAVIGATE TEXT | CODE | SECTION RUN :, )
vl SunriseSunset_final.mkx * \L[
. . . @j
Estimating Sunrise and Sunset -
= ~ =
=]

Using the latitude (¢ ), the sun's declination (6 ) and the solar time correction (
SC') we can calculate sunrise and sunset times.

sunrise = 12 — €08~ (~tang and) _ SC sunset = 12 4 €05~ (~tang tand
1y 60 15°

Refer to this page for background and details on the equations used.

\. script
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H -0 -+ ExploringExoplanets.docx - Compatibility Mode David Garrison [
Insert Design Layout References Mailings Review View Help Q Tell me what you want to do
o - - = e P Find ~
S P = a
D Helvetica +[18 ~|A A | Aav | Re | = Sl 6= gloq AaBbCcD( aasbcene AaBbC W e
Pavste ¢ B I U-aex,x W .A-E===1=- D TCode TCodeEx.. THeadingl = N Select~
Clipboard Font [ Paragraph ™ Styles ] Editing ~
In this example we will explore some data on exoplanets - planets outside our own solar system.
The data used here is a subset of data from the NASA Exoplanet Archive. We will start by using the
data to answer some questions about the set of exoplanets in the archive. Then we will do some
calculations to try to identify planets in the archive that might be capable of supporting life.
exoplanets = readtable("exoplanets.xlsx");
exoplanets(1:10,:);
How Far Away Are these Planets?
There are S0 exoplanets within 50 light-years of earth and 450 exoplanets within 200 light-years.
histogram(3.26%exoplanets.st_distance, 'BinWidth', 50)
x1lim([@ 1000])
ylabel ‘Number of Planets’
xlabel ‘Light Years from Earth'
idx = find(exoplanets.st_distance == min(exoplanets.st_distance));
name = char(exoplanets{idx, ‘st _name'}) ; o
Page1of 7 1468 words == = y S s E B - ] + 100%
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[5] Live Editor - CAMATLABYCompressibilityFactor.mbx * =

LIVE EDITOR INSERT VEW 4 e ol
ﬁ IE' EFindFiles 4} 4} é (23| Normal~ — Control v O = i @RUH sector Dﬂ
E O;I'i :e [zl compare | GoTo « i B JI UM C:e @Refadnrv g@ Se|;|un @Runanﬂﬁ.dvanoe E S;p ;op
- - * (= Print | Find + ISSies . Break 7l Runto End o
_I CompressibilityFactor.mbx * | + |
3 P = [1:40 ; =
4 T = 350 F =]
5 gas = ["carbon dioxide" v ] ;
6 "ammonia" -
7 Terit : "argon" ~iticalValues.Gas == lower(gas), 'Critical
8 Pcrit : "butane" ~iticalValues.Gas == lower(gas), 'Criticall
9
10 R = 8 "carbon dioxide" N
11 a = 27 "carbon monoxide" rit);
— %
-- b =R "chlorine"
13
14 7=z L
15 for 1 :"ethylene" %

script Ln 5 Col 23
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