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Vyskum a vyvoj] COVID-19

Ventilatory ' Dezinfekcia

An Intensive Push to Make Ventilators
for the COVID-19 Pandemic

A 10-Day Dash to Build Robots That
Fight COVID-19

Professor Reengineers MATLAB

Course Overnight in Response to
COVID-19

COVID-19 Research and Development with MATLAB and Simulink
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[=] Live Editor - CAD

UVE EDITOR

L"JJ & @ ] Compare e Altnds = « Normal v o % & Refactor v El

= Section Break &
o "y bz
New Open Save PO | Gorg oo imaicy Tt B L UM Code Control Tk 7 %7 o BRinandAdance ol g g
- - v jpebpot v v =k v v [E o [  Section B RuntoEnd -
FILE NAVIGATE TEXT CODE }CEN RUN
| Demo_ mik X A mix* | Prep Data.mix * + |

Plot some of the events on a map and use the size of the bubble as the damage cost.

threshold = 7640
plotEventCostsMap(data,threshold);

-

A A

Event frequency by location
Calculate damage costs by group.

damageByEvent = groupsummary(data, "weathercats",["mean","std"],"damage_to€al")

damageByEvent = =

© 00N OO A WN -

120°W 110°W

2x4 table

weathercats

: Avalanche
‘Blizzard

. Coastal Weather
| Debris Flow

Dense Fog

Dense Smoke

Drought
Dust Devil
Dust Storm

100°W
Longitude

GroupCount

39|

961

6053

318

115

61

3584
14
151

»

TG

« Tornado
® Tropical Storm

mean_damage_total std_damage_total

1.2500 55160

4.8792 | 38.3841

356.5849 1.1948e+04

111.1654 736.8761

0.8202 9.3457

0 0

0.1853 | 2.4966

415714 132.2025

8.8208 48.1969
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Live Editor task
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Fill Missing Data
To replace Nall values in the data and visualize the results, open the Clean Missing Data task. Start by typing
the keyword missing in a code block, and then click Clean Missing Data when it appears in the menu.

Select the input data and the cleaning meth Constant value

Previous value

Clean Missing Data Next value

cleanedData| = Filled missing data in ¢ Nearest value

Linear interpolation

method

~ Select data
Spline interpolation
Input data [cleanedDalaZ v | Shape-preserving cubic interpolation (PCHIP)
X_axis | default o | Modified Akima cubic interpolation
‘ ' | Moving median I
~ Specify method T e by
Cleaning method |JFiII missing v | lMoving median v

Moving window |:Centered v | |

Max gap to fill
~ Display results

Cleaned data Fillad missing entries

50 . . . .
] 10 20 30 40 50 60 70 80 90 100
X
Number of filled missing entries: 0
15F 1
1 b
05
ot
05f
AF
15F
] 10 20 30 40 50 60 70 80 90 100




|=) Live Editor - C:\Demos\CreatePlotExpo.mix *

CreatePlotExpo.mix * | +

Y| Create Plot

Create a plot interactively

v Select visualization

Search for a visualization

® 0

Filter by Category | All

» Select optional visualization parameters

= o] Ll || P
plot3 scatter swarmchart | bar barh
1 _ ~ \“ £ ’J a—nt {
- e || 199 || &) F\/\ il 4l ;
histogram imagesc image contour fplot semilogy semilogx stem
LL p = gmmp—m V(e \ ((oeeessssm O\ (S oy —
v~ Select data
% (default v ]
Y [select ¥ | * This field is required.
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Live Editor Tasks nahradzaju tvorbu programu

DATA AND VISUALIZATION

Lﬁ Create Plot

DATA PREPROCESSING

Clean Missing Data

r"‘

Clean Outlier Data

)

Find Change Points

id

Find Local Extrema

S|

Remove Trends

)

Smooth Data

2



Live Editor Tasks nahradzaju tvorbu programu

DATA AND VISUALIZATION

Lﬁ Create Plot

DATA PREPROCESSING

Clean Missing Data

¢

Clean Outlier Data

Find Change Points

id

Find Local Extrema

S|

Remove Trends

)

Smooth Data

2

TABLES AND TIMETABLES

Join Tables

-

Retime Timetable

<]

Stack Table Variables

g

@

Synchronize Timetables

Unstack Table Variables

8

OPTIMIZATION

(v Optimize

£THUMUSOFT



Live Editor Tasks nahradzaju tvorbu programu

DATA AND VISUALIZATION

Lﬁ Create Plot

DATA PREPROCESSING

Clean Missing Data

¢

Clean Outlier Data

Find Change Points

id

Find Local Extrema

S|

Remove Trends

)

Smooth Data

2

10

TABLES AND TIMETABLES

X

Join Tables

Retime Timetable

<]

Stack Table Variables

g

@

Synchronize Timetables

Unstack Table Variables

8

OPTIMIZATION

(v Optimize

CONTROL SYSTEM DESIGN AND ANALYSIS

Wl Convert Model Rate

Ted -

44 Reduce Model Order

D

Tune PID Controller

PREDICTIVE MAINTENANCE

Estimate Approximate Entropy

23

23

Estimate Correlation Dimension

3

Estimate Lyapunov Exponent

3

Extract Spectral Features

)

Reconstruct Phase Space

£THUMUSOFT
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Live Editor Tasks nahradzaju tvorbu programu
DATA AND VISUALIZATION TABLES AND TIMETABLES CONTROL SYSTEM DESIGN AND ANALYSIS SYSTEM IDENTIFICATION
L# Create Plot " Join Tables il Convert Model Rate Estimate Process Model
DATA PREPROCESSING — — —
|, Retime Timetable W Reduce Model Order Estimate State-Space Model

Clean Missing Data

¢

SIGNAL PROCESSING AND COMMUNICATIONS

Stack Table Variables Tune PID Controller
Clean Outlier Data @: Extract Audio Features

. . PREDICTIVE MAINTENANCE
Synchronize Timetables

g

&

SYMBOLIC MATH

E Find Change Points %E Estimate Approximate Entropy
— B2 Unstack Table Variables | i Simplify Symbolic Expressio
AA  Find Local Extrema i8y Estimate Correlation Dimension
QRIIMIZATION Ui Solve Symbolic Equation
~~ Remove Trends (v Optimize (&} Estimate Lyapunov Exponent . oo

Smooth Data Extract Spectral Features @ Acquire Webcam Image

A

)

Reconstruct Phase Space

11
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P MSD_System * - Simulink

| SIMULATION MODELING FORMAT 5 oKRKe 9
3 Open = Iz Stop Time | 10.0 - =
o 2 & g 2B o0 @ W %
New & ST = Library Lot Adc Signal i e ") sep R Step  Stop Data Logic Bird's-Eye i
~ = Print BroWesr Signals ewe Takle 8 Fast Bectart Back + - Forward Inspector Analyzer Scope
B FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS a
g A= MSD_System i é:
5| @ 3
E =
5
: Q i
E3 I B
— Mechanical System
[]
contral - ' rsensnr
) contro = ©®
3
=
L]
£
=
o
=
Fa
[TF
<«

Fea dI 150% ‘-."ariaI:lleStEEAutD



"i Stateflow (chart) Dual_Clutch_Trans/Transmission Controller/Shift state/Chart * - Simulink

(B

@

O &®

-,

EeHde$EHS@OY O

4]

= ®

»

SIMULATION MODELING
W Chart 73]
~
/SelectionState e \ — ,
i du:[up_th]=calc_up(GearState,pedal); E Simulink Function
! du:[down_th]=calc_down(GearState,pedal); i up_th = calc_up(gear,pedal)
i SteadyState E
i e T 2| en:clutchControl=0; |3 { Simulink Function
' s E [speed > up_th && : down_th = calc_down(
! = _th= 1 gear,pedal)
E G:aarStézte >1|]_ . GearState <=5 && ... i
' {clutchContro}=-1;} I floor(GearState) == GearState] i
i {clutchControl=1;} ! MATLAB Function
' - i [cl1,cl2] = clutchstates(gear,updown)
i preDownShifting breUpShifting i
! i
E 2 [speed >= down_th] DO Z :
i [speed <= up_th] i
s T . |
E 1 after(0.5,sec) 1after(0.5,sec) i
- é [speed < down_th-2] [speed>up_th] E
3 .pys 1
i (DownShifting UpShifting : N
| |en: GearState=GearState-0.5; _<-Y> en: GearState=GearState+0.5; i
i |en:[C1,C2] = clutchstates... 4 = & ; en:[C1,C2] = clutchstates... i
! [shiftComplete ==1] [shiftComplete==1] | (GearState,clutchControl) i
E (GearState,clutchControl) J {GearState.Down;} {GearState.Up;} E
a |
\\- _ -"
v
< >
125% ode23t




A

£THUMUSOFT

Moznosti Simulinku po ruke



P ssc_demetor/DC Motor * - Simulink — *

I SIMULATIDS MODELING FORMAT
3 Open = i Stop Time o =
o WG . N = 4 @ b %2
5 - Ty g - - p S -
Mew &l save Library A signal [ Normal | Step Run Step Stop Data Logic Bird's-Eye
~ = Print BroWesr Signals ewe Takle 8 Fast Bectart Back + - Forward Inspector Analyzer Scope
FILE | LIBRARY | PREPARE _ SIMULATE _ REVIEW RESULTS a
= 4 DC Motor s
=
& Ve
£
+
o 4
This implements the
[] electromechanical components &+
A Imerti

of a Faulhaber Series 0615 i

DC-Micromotor permanent 8 ‘ |

magnet electric motor. ' ﬂ

. ' L 4 2 }

The containing system needs =

to provide wvoltage and N N

mechanical load. o

Rotaticnal N
Elamrnnﬁgcul':z:il (_) - ’]\] —_— Eriction
. o =
L {3 i

@ =
LH )
o

Fead 150% VariableStepAuto
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Zrychlenie Simulinku
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Block 2

Block 1

Block 4

Block 6

Block 7

f%g%HUMUSOFT@
Block 3 >
Block 5 >
Block 8 > —




Sériovo — 27 sekund
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Block 1

Block 2

Block 3

Block 4

Block 5

Block 6

Block 7

Block 8

19
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Paralelne — 10 sekund

Thread 1 Block 1 Block 2 Block 3

Thread 2 Block 4 Block 5

Thread 3 Block 6 Block 7 Block 8

20



Model Reference

), S-Function

Co-Simulation
FMU
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Simulink Cache

'C::'E;H'-EEE b O Work » Cache

Current Folder

Mame =

=l Simulink Cache
| AnalogControl.shc
S| f14_airframe.shc
S MonlLinearActuator.shc
S| slproject_fld.shc
S| vertical_channel.shc

22



P2 Simulink

| SIMULATION MODELING FORMAT = ; ]
3 Open - (5 i Stop Time | 30000 - =
> B A 5 B = g @ b &
Mew ﬁ save Library = AdC Signal ~ | [Normal '!g Step Run Step Stop Data Lagic Bird's-Eye b
- @ Print = Browser Signals EWE Table m@ Fast Restart Back + - Forward Inspector Analyzer Scope
FILE | LIERARY | PREPARE SIMULATE [ REVIEW RESULTS [ &
'g ForEach_Parallel TRES "is
£ | @ |[PalForEach_Parallel » - .%
= =
@
!la :
3 B
4
4 "
I:' |
[ 50000 51000 52000 53000 | —— 1 1
Upper Bounds
For Each
Subsystem
Gy
H
«
Ready View diagnostics 209% auto(FixedStepDiscrete)




N P

£ HUMUSOFT

SIMD: Single Instruction Multiple Data

A, + B, = C;
A, + B, = G,
A, + B; = G
A, + B, = C,

Skalarna operacia
25



26

SIMD operation
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SIMD operation

£THUMUSOFT



£ HUMUSOFT

Priemerné zrychlenie

Average Speedup in Customer Workflows

R2015a R2016a R2017a R2018a R2019a R2020a R202]a

28
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o Performance
Area Description Release
Improvement
rendering performance,
Graphics EP 6X 2020

large data sets in Ul figures

£THUMUSOFT
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o Performance
Area Description Release
Improvement
) rendering performance,
Graphics 6x
P large data sets in Ul figures 2020
datetime, duration, and
(ot an 25x 2020
calendarDuration arrays
Indexing
table arrays 2X 2020

£THUMUSOFT
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o Performance
Area Description Release
Improvement
) rendering performance,
Graphics 6x
P large data sets in Ul figures 2020
datetime, duration, and
) 25x 2020
calendarDuration arrays
Indexing
table arrays 2X 2020
Sparse matrix multiplication 4-5x 2021

linear systems

£THUMUSOFT



I MATLAB Release Notes R2021a P

£ HUMUSOFT
v R2021a

Performance

> [Sparse Matrix Multiplication:|

v |Sparse Linear Systems|

function timingSparseBackslashMultRHS
rng default

A = sprand(le4,1e4,0.0003) + speye(led);
B = sprand(1e4,100,0.002);

dA = decomposition(A);

tic

x = dA\B;

toc

end

Windows 10, Intel Xeon W-2133 CPU @ 3.60 GHz

32
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Deep Learning oo | 2020
o Performance O
Area Description Release g
Improvement £ 100
R2020a
Training Multi-GPU 1.6x |
R2020b 0

1 GPU 2 GPUs 4 GPUs
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Deep Learning

200

I R2020a
I R2020b

o Performance O
Area Description Release g
Improvement £ 100
R2020a
Training Multi-GPU 1.6x |
R2020b 0
1GPU 2 GPUs 4 GPUs
GPU 2.8x R2018b
Inference J
CPU 2.5x R2021a

34
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Zjednodusenie programovania
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readtable("myfile.x1lsx",["TextType", "string",

"Encoding","UTF-8")

readtable("myfile.xlsx", |TextType="string"

J

Encoding="UTF-8"))

name=value syntax

36
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str = ["String was introduced in R2016b."
" Pattern was added in R2020b."];

pattern object

£THUMUSOFT
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str = ["String was introduced in R2016b."
" Pattern was added in R2020b."];

Create a pattern to match releases

pat = "R" + digitsPattern(4) + ("a"|"b");

pattern object

£THUMUSOFT
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str = ["String was introduced in R2016b."
" Pattern was added in R2020b."];

Create a pattern to match releases
pat = "R" + digitsPattern(4) + ("a"|"b");
Extract the releases that were mentioned

extract(str,pat)
dns =

"R2016b"
"R2020b"

pattern object

£THUMUSOFT
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P Simulink

I SIMULATION

I:II:'I:I 3 Open = %E ; .. Stop Time | 10.0 . qg @ m> |:|

New % T Library & Signal | ™ |(Norma ) Step Run  Step o Data logic ~ Bird's-Eye i
- = Print Browser Table EE Fact Rectart Back = - Forward Inspector Analyzer Scope
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS A
E *\,,'_I MessagebBasedCommunication i @
4
8| @ g
ol w=
35
: @ 7
2
g | E3
L
—
:
2| mReceive
= L
Send Component Receive Component
-H|
<«
Read 3005% auto|FixedStepDiscrete)
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Signal 1

P
£ HUMUSOFT
Run
Run
Run
Run



4\ Simulation Data Inspector - ElectricVehicleModel.mlidatx

>
SRS ( ;T L @ Eee b
ntry | ‘3 & : :‘ : e
@ : N i S
r— » A . l‘
,\n ro I: 'ﬂ‘ ‘I) \ ) v . % f
Great Meadows || : | &,’4 5, -~
Natl Wikilite » i cat = Rany AR
. Q*d‘ Ret o % Fock 5 Paine % ~ Q} 4, g 4
wme 4 Ln & >
® P E; ‘a Park E > Somerville & o
2 2 § | B g ¢
' = o Pos i e '
"R f &' . ellain e Waltham Al s A : ‘3
E TR 4 &3 Haseen® ‘ i ".'-T\- 4 tﬂmblm .
é“ X I| i 0‘\ o ) v_; - ¢;; By * - “\ - \ '.s'.\\
<4 . - . \ . S . z
= - 3 — post Rep-— & Watertown Hanﬂrd -
5 e ey o s § | NBuge,, ,‘.u"’ U"Wﬂ“'}s Cambndge ’9’&9
=3 \ Rt 20 = g\ 1 &, g ;/-,\3:3 >
- A ) N [} o > 1 b/ -
‘~.; ; 0‘; Weslon Q w I -~ \ U- .‘l“\‘ - . A | ¥
Golf Club % \ o Ny N X
° « 9 ) ! o £
E H "5 3 *s; " | 4 4 - >
- B ( N - -
— ; E % Cabo >0l » TS
. 3 S T . ouss? st enficksy % > 7N 4 -
§ g (3 s, , WP VS,
A 0} 8
E S 4 & ‘f‘. 3 o, Newton Ave %}«' i, e E;;
B 3 bmn: T F o] rome D B P corige
; > - B - ’ B e
.~ = o 16) “Lountry s 5 < o -
g & ® LA R Blub geaco” 'c,’;. 3 = 7 - % ;U""" //:» s = o,
3 o pd =L 7 —n ! y 2
Q 0/ ; “.I\ &° ’,Rf’ » -
~ N ot -
| Cochltu ¢ e £S x . ‘ H / ik & Ba
’ I . w - » Y s o A { The < .|, B Y
& 4 PineS\Y~ - - == . ’ 4 ' / o / %
= — S0 v-e'&’db'";{? z 2\ Country / .L'.' ‘ .
S 2 = % ~ Sy
, \ F 03‘ "9 A A - Chub b \ ‘
— n i - : 5
: ? \‘w il = %. S - Q\ 2 \ / / : > 3 0’.
. = o L) . i. ;
2 LN osterSY Ve %4 : = P 4 “: < Frankiin /
13 — i ~\ \ & o 2 wen“'w College i ;‘.\i =r o Y -:t)‘ﬁlk | \
S (s SRS v Wallesky © o’oq X = / 3 x. \
© N d &% -\ Coibgeo Q‘ 15::1 ® \‘\'ﬂ W A \
Sources: E=ri. HERE. Garmin, USGS, intermap, %, & e E .q.‘d\ /
INCREMENT P, NRCan, Esri Japan, METI, Esri China" % E o
{Hong Kong). Esri Korea, Esri (Thailand), NGCC.© | ' # (e < g ga” HN
OpenStreetMap;contribUtors, and the GIS User 2 s -8 I .\
Community 3 o o S T [ 8
& -
874.3/2045.0

4P < x>



4 Simulation Data Inspector - ElectricVehicleModel.mldatx

Q ~ @|E | m-|a- T k| o

O,

Inspect Compare
Filter Signals
o) =
Run 13: EvReferenceApplication [Curment]

120
- Trace Velocity (mph) ——
Actual Velocity (mph) - e -

i 5 100

US Fuel Economy (MPGe)  — N Select signals to display

E Battery SOC (%) = 80 -
Maotor Speed (RPM) —

80 4
‘ Maotor Torgue (Nm) =
Battery Current (A —

v (A) w0 ]
t LADOKm e

e =

W Trace Velocity (mph) m Actual Velocity (mph)
B o
50 4
o N
40 4

-40

@ ) | -

-80 4

Archive (2) b 100 4

» Run 11: EvReferenceApplication . l |_| l_| |,
» Run 12: EvReferenceApplication ® o X o0 150 200 280 300 350 400 450 500 0 1000 2000 3000 4000 5000 6000
e .
624715050

Properties A dhr < 2 >
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Analyza bez pisania koédu

4\ Simulation Data Inspector - ElectricVehicleModel.mldatx = X
¢ | mm g - - =
Q 4 lEE | B-a-E-r |, B0
v / " L v < v ooV YV v oV v ‘. M t S .d RPM .M t T N .
= otor e otor lorque (Nm =
Inspect Compare — = Battery 5., ( peed ( ), que (Nm)) t=90.40
Filter Signals 78 © 3173.98
NAME NE i = . 140 4
chicta 5 0 50 100 150 200 250 300 350 —400~——450__ 500

~ Run 13: EvReferenceApplication [Current] @

| Motor Sp...

. Trace Velocity (mph) — "’\
Actual Velocity (mph) - O 20 190: 160
N A [\ {m Motor Tor... 100
US Fuel Economy (MPGe) — A o i\tJ "/"\ IL® (R %
.9_;'\‘w.'\f\,__1 W '\/“"\r\\/\,/‘\xy\“ B SN L W B, VSN
Battery SOC (%) m— (g V50 hool| 150 fzo0 250 200 |l aso koo | a0 o 80
U 200 | Ao !
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‘ MOthTquUe (Nm) y A'A r - (a4 -— '-... Ao - VvﬁJ N - &0
s ’ 400 |/ as0 500
Battery Current (A) —_— [ i = L/100Km i
1455 ——
L/100Km —_— | 22 | aA® — <4

, L
0 | % m 150 200 250 200 350 400 450 500

m Trace Velocity (mph) ® Actual Velocity (mph)

@ G P »

40 4
-404
20 306 |4
30.6 -804
20 4
-804
— 10
Archive (2) |- oo
» Run 11: EvReferenceApplication @ Al
» Run 12: EvReferenceApplication & 0 o EREI 50 200 250 30 350 400 450 500 0 1000 2000 2000 4000 5000 8000
B
Properties A % 4P < x> 90.4/505.0
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Help Center sopor - Q

— Documentation  Examples  Functions Blocks  Videos  Answers # lral Software § Product Updates

Signal Management

Simulink.sdi.getSignal Get Simulink.sdi.Signal object for a signal
Simulink.sdi.deleteSignal Delete signal in the Simulation Data Inspector
Simulink.sdi.markSignalForStreaming Turn logging on or off for a signal

convertUnits Convert units of Simulink.sdi.5Signal object

export Export Simulink.=sdi.5ignal object to workspace or file

gethsTall Create tall timetable from Simuelink.sdi.5ignal object
plotOnSubPlot Plot Simulink.sdi.Signal object on Simulation Data Inspector subplot

Data Management

Simulink.sdi.getArchiveRunLimit Determine configured run limit for Simulation Data Inspector archive
Simulink.sdi.setArchiveRunlimit Specify a limit for the number of runs stored in the Simulation Data Inspector archive
Simulink.sdi.getAutofrchiveMode Determine if the Simulation Data Inspector is configured to automatically archive
Simulink.sdi.setAutofrchiveMode Specify whether the Simulation Data Inspector automatically archives simulation runs
Simulink.sdi.save Save Simulation Data Inspector session

Simulink.sdi.load Load a Simulation Data Inspector session or view

Simulink.sdi.clear Clear all data from the Simulation Data Inspector

Simulink.sdi.report Generate a Simulation Data Inspector report

loadIntoMemory Load logged data into memory

Data Access

Simulink.sdi.Run Access run signals and metadata
Simulink.sdi.signal Access signal data and metadata
Simulink.SimulationData.Parameter Stores logged parameter data and metadata

Simulink.sdi.DiffRunResult Acrcess run comparison results
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"ﬁ sldemo_fuelsys/Dashboard * - Simulink = X

SIMULATION MODELING
b, L U  Dashboard =
@
= Fault-Tolerant Fuel Control System Dashboard
e
- B Fuel (g/s) Air/Fuel Ratio Air/Fuel Ratio MAP (Bar)
] 300 Normal Range Full Range
60 )
Engine Speed (rpm) W 160 240
50
700
40
30 G =
20 Throtte Angle: NoRMAL B FAL () . o
10
Engine Speed: NORMAL (JHD FAIL ‘ B 30
200 1
EGO: NORMAL (T FAIL . |
100 A
) MAP: NORMAL CJ FAIL . X —
EngmeTemp(C) 0 2'0 4b 60 0 1'0 2'0 30 40 50 60
@
-H
» ||

Running: pacing active 100% T=8.000 13% ode4s
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#4 sldema_fuelsys/Dashboard * - Simulink - X
ULATION DEBUG MODELING APPS e Q (v)
L= 4f Dashboard e
= Fault-Tolerant Fuel Control System Dashboard
=
= Fuel (g/s) Air/Fuel Ratio Air/Fuel Ratio MAP (Bar)
= 0 Normal Range Full Range
O 0)
60 9 N 20
50 -
700
40 4
0
30
20 NORMAL (T FAIL . s B
10
300
NORMAL (D FAIL . )
200
NORMAL D FAIL .
® ] 1 - f/ ]1 l | ¥J|{1
|
NORMAL @I FALL . . ) || \—’ L
o B w© 50 o 10 P 30 a0 50 P
]
5}
» |@

100% T-41.960 NN odeas

Running: pacing active

g SystemMadel * - Simulink

SIMULATION MODELING FORMAT
¥ SystemModel =]
E 3 | | =
B 127 1 T — g
=y = i

W s L

13| i

- m

A=

— 3
tem 1

E

i

1}
% il
T X 10 1
Subsyster Subsystem 16 | | Subsystem fom154-|
5 10/ _j

unsystem'uﬂ
thsyslam1n
ho
sunsysxem Subsysiom 6 B v

h i = % .

sunsysxema? 8 ]
(7]
1
= - =~
«

g

196~ Subsystem 8%

TA
Li

"

Subsystem

5
S“hm Subsystom182

=

=l

5
i

I

<

Code Mappings - C
Ready
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[Z] Live Editor - CAMATLABNCompressibilityFactor.mibx *

FILE

P

£THUMUSOFT

E | CompressibilityFactor.mlx * Ml +]

3 P = | 1:40 ; =]
4 T = 350 ; =]
5 gas = ["carbon dioxide" v];
6 "ammonia" -
7 Tcrit : "argon" ~iticalValues.Gas == lower(gas), 'Critical
8 Pcrit :, " ~iticalValues.Gas == lower(gas), 'Criticall
s butane
10 — g, | carbon dioxide" N
11 a = 27 "carbon monoxide" Irit);
= *°
12 b =R "chlorine”
13
14 Z = ze ©thane’
15 for i : "ethylene" %
16 Valwg, -(b + R*T/P(i)) a/P(i) -a*b/P(i)]; .
. fluorine i X

| seript Ln 5 Col 23 .
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[Z] Live Editor - CAMATLAB\CompressibilityFactor.mlx — [m] X
P|1:40 =
Slider 350 5,
Drop down ["carbon dioxide" v J‘
Hide Code
. carbon dioxide @ 350 Kelvin
098 J
N 096} -
S
°
& I |
= 0.94
B
@ 092} -
L =
|script Ln 5 Col 23 .

Zmena skriptu na aplikacwu
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lastnames = ["Smith", "Johnson", "Williams",
"Jones", "Brown", "Davis", "Miller", "Wilson"];

|§| Live Editor - untitled.mbx

LIVE EDITOR

= B B
e = |

INSERT

Code |Control| Task Section
- - Break

== Mumeric Slider
— Drop Down I}
Check Box

L Edit Field

1 Button

= LABEL

Text to display when code is hidden

Label Crop down

= [TEMS

cnter labels or valles 1o add [0 drog down

[tem labels

[tem walues

Select 8 varable to add its content to drop down

Variable lasimameas -
* EXECUTION
Run Current section -

£THUMUSOFT
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Iil C:\Demes\SunriseSunset.mbx — ]

LIVE EDITOR. INSERT VIEW

Estimating Sunrise and Sunset

We can estimate sunrise and sunset times if we know the latitude, longitude, and UTC offset. We need to calculate two values:
= Solar time correction
= Solar declination

The solar time correction is the difference (in minutes) between solar time and local time

The solar declination (&) is the angle of the sun relative to the earth's equatarial plane. On any given day of the year (d), solar declination (&)
can be calculated from the following formula:

5 = sin! [5in(23.45) sin (% (d— 81))]

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

—1 3 _1
sunrise = 12 — o8~ (—tan tand) _SC sunset = 12 4+ 08 (~tan g tand) _SC
sunrise 5 g sunse + 4Ll = i

Estimating the Sunrise and Sunset Times

Set the latitude, longitude, and UT offset. Notice what happens to the sunrise and sunset times when the latitude is more than 66 degrees N or S
(within the polar circles).

lat = 42 ————;
lon = 7] m— ;
UTCoff = [5 ~1;

Estimate the sunrise and sunset times. We use the custom squation0+Time function to calculate the solar time correction (SC).

day = 1:365;

timeCorr = equationCfTime(day);

solarCorr = 4*(lon - 15*UTCoff) + timeCorr;

delta = asind(sind(23.45)*sind(360*(day - 81)/365));

sunrise = 12 - acosd(-tand(lat)*tand(delta))/15 - solarCorr/6@;
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Iil C:A\Demes\SunriseSunset_fonts.mbx — ]

LIVE EDITOR. INSERT VIEW

Esﬂmaﬁw@ Sunrise and Sunset

We can estimate sunrise and sunset times if we know the latitude, longitude, and UTC offset. We need to calculate two

values:

n Solar time correction

= Solar declination

The solar time correction is the difference (in minutes) between solar time and local time.

The solar declination (8) is the angle of the sun relative to the earth's equatorial plane. On any given day of the year (d),

solar declination (§) can be calculated from the following formula:

& =sin~! [sin(23.45) sin (% (d— 81))]

Using the latitude (¢), the sun's declination (5) and the solar fime correction (SC) we can calculare sunrise and sunser times.

- cos”! (—tangtand) _ SC sunset = 12 _|_c0a;‘l (—tangtand) _SC

sunrise 1% 0 1]

Estimating the Sanrise and Sanset Times
Set the latitude, longitude, and UT offset. Notice what happens to the sunrise and sunset times when the latitude is more than
66 degrees N or 5 (within the polar circles).

lat = 42 —————— 10—
lon = 71 m——

UTCoff - [-5 ~;

Estimate the sunrise and sunset times. We use the custom equationOfTime function to calculate the solar time correction
[Qry
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LIVE EDITOR

INSERT

E;F' 3 ﬁ @(‘_)mpm =] Q,Find ~ = : N°’mt‘" - = iﬂ Refac::r' E‘ |Z;| Section Break L> (@Y
New Open Save 9 Print ~ Go To ﬂ Bookmark »  Text B I UM Code Control Task o " Run E_ P Run Step Stop
= = * | Export ~ = = = w &3 [ Secion PH RuntoEnd =
FILE NAVIGATE TEXT CODE SECTION RUN -
=
t= -pi:pi/20:pi; E]
- - ™
comet(t,tan(sin(t))-sin(tan(t)))
—
™
UTF-8 LF seript Col 33
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Jazyky

C/C++
Python

Java

Development

-

Y

Operations

b
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Spravaverzii & Cl

GitHub
Git
Jenkins

Travis Cl
CircleCi

Jazyky

C/C++
Python

Java

Development

-

Y

Operations

b
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Spravaverzii & Cl

GitHub
Git
Jenkins

Travis Cl
CircleCi

Jazyky

C/C++
Python

Java

L

Development

Operations

wr o

Cloud Platformy & Technoldgie

AWS
Azure

Docker
Docker Hub
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Spravaverzii & Cl

GitHub
Git
Jenkins

Travis Cl
CircleCi

Jazyky

C/C++
Python

Java

Sy

Development

Operations

wr o

Cloud Platformy & Technolégie

AWS
Azure

Docker
Docker Hub

£THUMUSOFT

Datoveé Platformy & Technoldgie

Domino Data Lab
Databricks
Jupyter
Tableau
Kafka
Hadoop
MQTT
RabbitMQ
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Integracia Pythonovych frameworkov

PyTorch

TensorFlow /
2 -

MATLAB
n M ONNX H MXNet

TensorFlow Importer

Caffe importer

| | \
Caffe I

TensorFlow Core ML

64
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ff%;HUMUSOFT@

SIMULATION MODELING HARDWARE
{3 Open =~ m _ — Stop Time | 15 Sia =
e s i v = 4 @ b %
New % ST Library ri Ll Signal v | [Normal i Step Run Step 5 Data Logic Bird's-Eye I?
- E'é Print - Browser Table H@ Fast Restart Back = - Forward Inspector Analyzer Scope
FILE LIBRARY PREPARE SIMULATE h_ REVIEW RESULTS a
‘g laneAndVehicleDetection2 k] g
g @® |[Pa]laneAndvehicleDetectionz P b .3
5 =
E s o 2
z | E
g
3 .
Resize Detect
:B ) . .
Image Coordinates
(&=
Preprocessin i Postprocessin " .
] sl Is] Lane Detection p g ; nghllght
H Video
o Vehicles > image, /190
+ & Lanes
bboxes e
Tra fflc Annotation Output
. #{ In
Video
SCores
Input
Vehicle Detection (YOLOvZ)
Copyright 2020 The MathWorks, Int
L
« | ¢ 3




£ HUMUSOFT

Simulink ako integracna platforma
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Integracia C kodu do Simulinku

R2020a

C

C Function
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R2020a
C

C Function

R2018b

<FunctionName>

C Caller

£THUMUSOFT

Stimulink Coverage
Stmulink Test

Stimulink Design
Verifier

Stimulink Coder
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R2021a

C/C++ Cade Importer — m] X

Welcome > Seftings > Specify Custom Code > Analyze > Import > Create Simulink Library

Code Import Successful 28 Simulink Library Browser - u] ®
¢ +[Enter sea.. Ju-B-=-@ < @
A Simulink library has been generated in the output folder. Instrument Control Toolbox
Next steps: - =
« Open generated Simulink library HDL Coder
HDL Verifier
« Change the MATLAB current folder to the output folder. Image Acquisition Toolbe
i ) Tset
MBD Tools
Add generated Simulink library files to project? | Add b -
Mixed-Signal Blockset Controller gty
Model Predictive Control
Motor Control Blockset 2| Troom_in
Navigation Toolbox
OPC Toolbox v
< > w
Back Finish

Code Importer
R2018b R2020a

<FunctionName> C

69 C Caller C Function
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Flexibilita simulacie a kosimulacie

: LLL =
4}“ & .]nm l"" ‘\
assis ompo

Engine Transmission Thermal EV/HV
Models Models Systems Models nents Models

R

......
Pt o R«

Functional Mock-Up Interface l

FMU Import a Export
R2018b R2020a B R2021a

nnnnnnnnn

<FunctionName> C
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Setup and
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Dependency
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Analysis

Source Control
Integration

Componentized
Development

£THUMUSOFT



72

Environment
Setup and
Automation

Testing and
Verification

Projects

TLAB
IMULINK

Sharing and
Deployment

Componentized
Development

7
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PROJECT PROJECT SHORTCUTS 5 v Search Documentation
E[ll:l D < i @ Q @ Details ‘C!E @ L ? Fetch E Remote % Submeodules
MNew Open Share Dependency Class  Model Testing Search  Custom Run References 3 AT T Git  Refresh Commit AT E; Branches @ Stashes
~ = ~ Analyzer  Diagram  Dashboard Tasks > Checks~ Startup Shutdown  Details @ Pull
FILE TOOLS ENVIRONMENT SOURCE CONTROL —
<@ Hal B 7% » G » BatteryManagementSystem b Battery_System » - 2
Project - Battery_System

Dependency
and Impact
Analysis

Configuring Project Environment
- % [5] Starting Battery_System
v [5 Initialize project path
B o Setting up working folders
Identify shadowed project files
setup_project ($\Data_Scripts\setup_project.m)

Source Control
Integration

M-| Rea dy




Testing and
Verification

Sharing and
Deployment

73

Environment
Setup and
Automation

Dependency
and Impact
Analysis

Projects

TLAB
l\(/\%&IMULINK’

Source Control
Integration

Componentized
Development

<
==

Git

e

Refresh  Commit

¥ Fetch

fﬁg\iHUMUSOFT@

8 Remote %Suhmoduls
E; Branches 4 Stashes
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&= W Q@

Dependency  Class  Model Testing Search  Custom Run
Analy Di Dashboard Tasks* Checks ™

g

Environment
Setup and
Automation

TOOLS

Dependency
and Impact
Analysis

Testing and
Verification

Projects

TLAB
l\(/\%&IMULINK’

Sharing and Source Control
Deployment Integration

Componentized
Development
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Environment
Setup and
Automation

Projects

TLAB
l\(/\%&IMULINK’

Componentized

Development

Dependency
and Impact
Analysis

Source Control

Integration

Airchive

-

[ emai

B simuiek Template

Toolbax

o GiHub

E Tonl-Coupling FMU
Manage Export Peofiles_.

Crange Share Options..
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AnalogControl * - Simulink = O et

P13 AnalogControl * - Simulink = O et

SIMULATION DEBUG MODELING FORMAT SUBSYSTEM BL--

SIMULATION MODELING FORMAT
Stop Time | 10.0 @ C;: ﬂlr.) - [StDP Time (») H[) =
' Normal - ] .
PROJECT | FILE | LIBRARY PREPARE [“mma' = Step Run Step o, | EEREWHE T | | HESARE ) ERECRE Step Run Step Sip | BEMEWED
Fast Restart Back - F 4
H@ Fast Restart Back = - Forward — — = — @ Fast Res ac orwar -
= = - - SIMULATE e SIMULATE -
F

- AnalogCantrol e < AnalogControl faiil

® |[®a]analogcontrol ¥ ~| © [*a] Analogcontrol ¥ -
= =

pilat_bus E pilct_bus

<StickCommand_rad= .
D Anti-¥irdup D

acidemand_rad

mimand

— el

I—-rn:';r:n—
|

<alpha_rad>

<alpha_rad=

Alpha-sensar
Low-pass Filer

.__
|
|

airframe_bus

airframe_bus

E Saturation
Desectian

Pitch Rase
Laat Fibar T 1 Lead Fiter

“maasuredposn_rad= @’_.H NS edpan_fad
X act_bus

Copyright 1950-2018 The Math'Warks, inc.

<pilchrate_rad_s=~

<pitchrate_rad_s=

act_bus
Copyright 19302018 The Mathiarks, inc.

Branch 1 Branch 2

Ready T7% VariableStepAuto Ready T7% VariableStepauto




4\ MATLAB R2020b — *
PROJECT PRCUECT SHORTCUTS 2 e | - Search Documentation D

IfI]:I i 4 < i @ [\"‘{ @ @F‘ (= Detais == @ ?FEtCh = Remote %Submodules

i it
Mew Open Share Dependency Model Testing Search Custom Run References ﬁ EugeatiEcth Git  Refresh Commit ® Fush E; Branches @ Stashes
- - o Analyzer Dashboard Tasks* Checks ™ Startup Shutdown = Details @ Pull
FILE TOOLS ENVIRONMENT SOURCE CONTROL &
4\ Branches ot
Current Branch
Mame: Branch2
HEAD: 592a3557e50e852b2a851745ebcfafebdfb]1dfbI Ef.)) Revert to HEAD
Branch Browser
Eranches: Branchi e & Switch
ID: dfede344d511a1a547167%aad3d06afebf2bddb :
Alice: Branch, changed 'AnalogControl/Anti-Windup Integrator/Gainl' to Ki/2 | = . Differences from parent de725bafafed2bfdlcefafarddd9l ccB24bdaib
® master| Initial check-in || 6 models
-3 resources
£ >

Branch and Tag Creation

Help Close

L[] ]
-



m Merge branch 'Branchl’ into Branch?
+ Bob: Branch?2, renamed 'AnalogControl/Saturation Detection/Compare To Threshold' and multiplied by 10
I - Alice: Branch1, changed 'AnalogControl/Anti-Windup Integrator/Gain1' to Ki/2

& [master [origin/mast...| Initial check-in




4\ Dependency Analyzer - Battery_System — >

=R =1 R R = . S

Madel i

= &l

E'-lzol:rmln @ q

5 &

Analyze Restore M.-’-‘-._TLAB _Class ! A Require Horizontal Vertical Fit @ ZoomOQut File Find Project Export
= to Default Files Hierarchy  Hierarchy Sz Feic Jist - -
AMNALYZE VIEWS IMPACT AMALYSIS LAYOUT MAVIGATE SHOW | FIND EXPORT
Legend T
L | Legend Filter ¢ | Balancing_Logic sk
mmm MATLAB Code (9 of 9)

Simulink Models and

| saiHadosdd bl

S0Z_Estinnation. sk
Libraries (14 of 14)
D Data m of 15:' BMS_Software. slx , CurrPowerlimCale. sk
[ | ==eesm Requirements (0 of 11)
D Other Files {ﬂ of 35‘:' State Machine_Ha....slx BM=_Stste_Enum.m
; s State_Machine.slx
State_Machine_Ha... slx Charge_Mode_Enum.m
StateMachine_Ha... sl
BEMZ_Closedloop... =k BMSE_ClosedlLoop.slx cleanDictionaries.m
Battery Model sk . BatteryPack_lib.sl=
ssi_fithium_cell 1RC.sk ssc_lithium_cell_1R....m ssg_lithium_cell_1... .skay | s5_fithivm_cell_1R_.. .m
setup_projecim BusDefinition.m cleanup_projecim LaunchDoc.m
Chwearview
4 FILE LIST |



| SELECTED FILES: 15

 Legend Filter X | Balancing_Legie. sl Save to Workspace
Save file paths to a variable in the workspace
SOC_Esfimation.sk

Generate Dependency Report
- " Save the dependency analysis resulis in a printable report

Package As Archive
" Export files to an archive

Save As GraphML
" Save the dependency graph as a GraphML file

BMS_ClosedlLoop... sk BM5_Closedloop.slx ¢
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Simulink.exportToVersion(a,b,c)

Projekt na export

R202 ] lo. ZIP stibor

Verzia o

Az 7 rokov

R2014a
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Ochrana IP (intellectual property)

Protected Model
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Ctrl=S

VIEWMARK

Save Viewmark
Capture model's cumrent view for future access

Ctrl+Shift+D

EXPORT MODEL TO

Web View...
o

Export model to browser-enabled read-only view

Protected Model...
Create an IP-protected copy of this mode

Template...
Create reusable template from this model

Architecture Model...
Export model to Architecture

Standalone FMU...
Export model to Co-Simulation Standalone Functional Mock-up Unit (FMU)

Previous Version...
Export model to previous version of Simulink




L - - : _
1 Open ] Stop Time | 10.0 =
op B N A B @ B> = Y
NeW E Save > leral'y Lo , Adc CSimnal B4 l Normal b, 4 l - = - - Das= Loglc Blrd's-Eye =
v = Print « Browser Signals EWE Create Protected Model: NonLinearActuator_harness X Analyzer Scope
FILE LIBRARY PREPA  Description REVIEW RESULTS rY
g - W Model Create a protected model (.slxp) that allows read-only view, simulation, and code generation of —
g ® @NonLinearActuator_harness » EModel (NonLineg the model with optional password protection. v
g @ Allow user of protected model to
[ N
¥ 63 [[] Open read-only view of model
= Simulate Enter password (optional) | IRe-emer password (option ’
[] use generated code
. actualposn_rad
& Content type: Binaries ¥ —
<actdemand_rad>
] [] Use generated HDL code
ACT BUS
Options for saving protected model
Destination folder: IC:\Work\RZOZOb\protected\NonLinearActuator | Browse...
Contents: |F’r-;:uten:tet| model {.slxp) and dependencies in a project *|
Create harness model for protected model
Name of project archive (.mlproj): |NonLinearActuator__harness _protected I
‘s)' ~ Create Cancel Help
Actuator Position Sensor
e
» |
Read 193%

auto(ode45)



'Pi MonLinearfctuator_harness - Simulink

SIMULATION MODELING FORMAT

[ Open - 2] o Stop Time | 10.0 .- A
i = - oI5 J q e ! ) =) 2
Project = Mew o Library . ~iLL Signal — Step Pause Stop Data Logic Sird's-Eye
- = @ Print - B Signals ewe Takble Eact Bechart Back ~ - F Inspector Analyzer Scope
PROJECT FILE LIGRARY PREPARE SIMULATE REVIEW RESULTS Y
MNonLinearActuator_harmess i
® |[Pa|NonLinearActuator_harness P bud
E3
=
[
NonLinearActuator 1
Cmd. ACT BUS
Cmd. . J ACT_BUS
Signal spec. Signal spec.
and routing and routing
i
-H
» || =
View diagnostics 190% T=10.000 auto{ode4s)




o | sfcar 1.sh

— d pod

e - o

MODELING FORMAT
G “J;L" & Swap  ( Find (*a) Highlight Now e s|_sficar_1 ==
Previous Next (@ Refresh W Linked Scrolling & Always Highlight T'tTER PUBLISH MERGE @ % 3
- - - —
MAVIGATE HIGHLIGHT = G_l
Y Left: =l _sfcar 1.5l Right : sl_sfcar_2.slx - £ I
=-[a] Simulink =2l Simulink -
- Qutl —
-~} vehicle mph (yellow) & throttle % - wehicle kph (yellow) & throttle % | speed [:]5} r
- Vehicle:2 -»> transmission:3 o tD gear ————
SrcPort 2 D
SrcBlock  Vehicle shift_lopic
W
DstBlock  transmission
m < >
DstPort 3
Ready 100% odes
Mame transrission speed
[+-"1= Vehicle:2 -> Branch
-5 shift_logic -5 shift_logic MODELING FORMAT
"\..,'—l sl|_sfcar_2 i3]
@ Q"
&
E3]
= "
| spead B
> 1)
N P— % e - transmission speed
shift_logic
]
‘ 8.
m >
Insertion D Deletion D Madification Ready 100% odes
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-
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-
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Overview  Getting Started =~ Features & Capabilites v  What's New  For Students

Model reaw@ildobjects and manage softWare eomplexﬂy

Use Object-Oriented Programming to
Model Real-World Objects

Object-oriented programming is a design approach that enables you to
programmatically define structures called objects that combine data

(properties) together with functions that operate on that data (methods).

In MATLAB®, you can create objects that model the behavior of devices
and systems in the real world. Those objects can then be used as
building blocks in applications used to simulate and analyze complex
systems.

Learn more

Developing and Deploying Sonar and Echosounder Data Analysis
Software

Building and Extending Portfolio Optimization Models with MATLAB

Control System Modeling with Model Objects

& Trial software {, Contact sales

» Transmitter

[

)

~ Bluetooth_Transmitter

~ |EEE802_11b_Transmitter

¥ Properties

@ m_hf

@ m_prev

Wy s_qcoef

¥ Methods
BluetoothTransmitter
modulate
reset

transmit

v

Properties

m_chip
m_codeTable
m_diffEncMem
m_freqTrack
m_rollOff
Methods
addChips
diffEncode
|EEE802_11b_Transmitter
modulate_11Mb_s
modulate_1Mb_s
reset

transmit

Example Transmitter classes in a wireless communications application.
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4\ Class Diagram Viewer = O
CLASS DIAGRAM VIEWER
Lﬂj E @ &t Refresh i - ‘- %E |#=] Collapse [v| Package Name & Q Q Select @ W
New Open Save Import £ ClearAll ~2¢ : i f 5o to Source Auto  |}7| Expand [ | Mixins [E3 U 7 pan Mode Layout Export
- - All Superclasses Arrange P B
FILE DIAGRAM CLASS VIEW ZOOM & PAN ENVIRONMENT | SHARE e
v Class Browser © |5 wireless o " Inspector ]
\@| =~ Diagram
n Name wireless
» 7] Wireless |
Number of Classes 8
v View Content v
Classes = + Channel + Recsiver + Transmitter
v B :
= AWGNChannel ¥ Legend Q
f5 BluetoothReceiver CLASSES &
{= BluetoothTransmitter » AWGNChannel + BluetoothReceiver + IEEES02_11b_Rec..  + BluetoothTransmit.. | » IEEES02_11b_Tran... Handle Class
i Channel ™ value Class
= IEEES02_11b_Receiver
B IEEE802_11b_Transmitter - N Apemd s
¥ Overview o [™ Hidden Class
&) Enumeration
I . === © Super Class
I (| ) N | F4, Oxtotope
&, Indirect Inheritance -
|4 pl
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4 Microplate analysis

Plate Browser ‘ Summary Tables
microtiter_data0001.csv

Current File:
120 : :

100} J—
. /D / ; /l-’ / /
sof #P / 1/ { i
70 / ,— / I/ ."I I."I
1 | ."

| Select Files

Microplate Plot
100

60

(=) (]

50

40

CO0000e O
Q0000000
CO00000O0
Q0000000

00000000
N N NOX HOH X©
N X XOX IO X©

CeOO0000 e O
COO0000eO

E
F
30 / /
/ 7
G 20 1‘f /
A 7 i
H 1D T T
o 20 1 1 1 1 1 1 1 1
-3 -2 -1 0 1 2 3 4 5 6
| Previous File | | MNextFile | Clear selection | Log [Compound]
File Compound Nr |NegControl |Conc1 Conc2 Concl Conc4 Conch Conct Conc7 Concs Concd Conc10 PosControl |ECAH0 Hills slope
0.3564 9.8759 56.8743 91.7323 96.7084 97.1532 97.1910 97.1940 97.1940 97.1940 100 0.0719 1.074C~
-0.4544 17.0436| 1009448 102.1084 100 1.8246e+04 2.624¢
100 0.0923 1.458¢

-0.5043
100.6086| 100.6086 1006086 1006086 100.6086
100.9487| 100.9587 100.9287 100 13.2732 1.3465

microtiter_data. .. -0.0741
-0.0143 -0.5044 -0.5044 -0.5044 -0.5044 -0.5044
0.0054 -0.4702 3.1998| 529698  97.5746| 100.5006

1
microtiter_data. .. 2
3
4 0.1096 0.2325 0.2385 0.3712 3.2339| 411060 947343 1006591
5
6
7

microtiter data.

microtiter_data. ..
-0.0572 -0.7461 1.7104) 268872 845134 992335 1004717, 100.5601| 100.5700| 1005700 1005700 100 0.2334 1.149C

0.0667 0.0146 01713 19726 19.0989 73.6380| 97.3556| 100.1063 100.3510| 100.3710| 100.3710 100 3.86757 1.069C
-0.3527 -0.3527 -0.3527 -0.3417 9.2696| 101.9774| 103.0170] 103.0170| 103.0170 100 214 5800 2981€~

microtiter_data. ..
3

microtiter_data. ..

microtiter data._.
4

0.0044 -0.3527
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[4] Microplate analysis — O x
‘ Plate Browser Summary Tables
[ Analyze Selected Files ] [ Save Results ]
Top Results | All Results ‘
FileName CompoundNumber EC50 Reliable
microtiter_data0001.csv 1 0.0719 Top Percentile to Display- 100
microtiter_data0001.csv 3 0.0923
microtiter_data0003.csv 17 0.0925 - : : : EICEO Curvels : : :
microtiter_datal001.csv il 0.2334
microtiter_data0003.csv 23 0.3225
microtiter_data0002.csv 16 0.4257
microtiter_datal002 csv 13 0.8963
microtiter_data0002.csv 14 0.ar7
microtiter_data0002.csv 10 1.0515
microtiter_data0002. csv 15 23188
microtiter_data0002.csv 1" 26921 =
microtiter_datal002 csv 8 37073 E;:
microtiter_data0001.cav 6 3.8757 by
microtiter_data0003.csv 21 43720
microtiter_datal001.csv 4 13.2732
microtiter_data0001.csv 3 16.6548
microtiter_datal003.csv 24 31.1400
microfiter_data0003.csv 22 341977
microtiter_data0001.csv T 2145300
microtiter_datal003.csv 18 222 6496
microfiter_data0003.csv 20 797 6649 -20 : ! L ! L : ! L
B -3 -2 -1 0 1 2 3 4 5 6
microtiter_data0002.csv 12 2.8290e+03 Log [Compound]
microtiter_data0001.csv 2 1.8246e+04
microtiter_data0003.csv 19 0.0698 []
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= Country Average Temperatures (1901-2012)
wOrl d Chmate Data courtesy of World Bank Climate Data
I I 1 I I I
Select a Country
58 5 -
Select a Visualization
Configure Settings u/ Y
L Precipitation (mm)
iI ’r—“.
= -
§ -
@ G
E 57t 2 - Lo
[
@ USA
' »
56.5 9 \ o
56 -
1 1 1 1 1 1
1800 1920 1940 1960 1980 2000
Year
About This App

This app was built in MATLAB® using features from R2019a through R2021a. The app’s layout is managed using UIGRIDLAYOUT. The side panel is a
combination of HTML. JavaScript, and CSS integrated via the UIHTML function, plus UIIMAGE for the MathWorks logo. The layout for the legends and the
BUBBLECHART and SWARMCHART visualizations are managed using a flow TILEDLAYOUT. Interactivity makes use of default interactions and custom
DataTipTemplate properties. Lastly, this info panel uses an HTML interpreter for the label's text, and a UIHYPERLINK for the link.
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Available Files (x]

Plate Browser | Summary Tables

microtiter_data0001.csv
microtiter_dataD002 csv
microtiter_data0003.csv
[ microtiter_data0004 csv
[ ] microtiter_data0005.csv

Add Files |

| Select Files |  Gurrent File:

microtiter_data0001.csv

Microplate Plot

pe

m

9]

o

0000 0000000
000000000 O
0000 O COO0000
000000000000

m

000000000000

m

000000 OO0

100

30

80

70
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40

30

% Signal

120

EC50 Curves

100F

80

B0

40

20F

| 00000000 O OO0 M. ¢

H ......()()()C)()() L 20 : 1 . : : : : .

0 - - Log [Compound]
Previous | Next | | Clear selection |

File Compound Nr NegControl Conci1 Conc2 Conc3 Concd Conch Concé Conc7 Conc8 C
microtiter_data0001.csv 1 -0.0741 0.3564 9.8759  56.8743 91.7323  96.7084 97.1532 97.1910  97.1940
microtiter_data0001.csv 2 -0.0143 -0.5044 -0.5044 -0.5044 -0.5044 -0.5044 -0.5043 -0.4544 | 17.0436
microtiter_data0001.csv 3 0.0054 -0.4702 3.1998 52.9698  97.5746 100.5006 100.6086 100.6086 100.6086
microtiter_data0001.csv 4 0.1096 0.2325 0.2385 0.3712 3.2339  41.1060 947343 100.6591 100.9487
microtiter_data0001.csv 5 -0.0572 -0.7461 1.7104  26.8872 84.5134| 99.2335 100.4717 100.5601 100.5700
microtiter_data0001.csv 6 0.0667 0.0146 0.1713 1.9726 19.0989 73.6380 97.3556 100.1063 100.3510
microtiter_data0001.csv 7 0.0044 -0.3527 -0.3527 -0.3527 -0.3527 -0.3417 9.2696 101.9774 103.0170
microtiter_data0001.csv 8 -0.0385 0.8921 0.8921 0.8922 0.9478 21.3156 99.9212 100.7580 100.7580
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MicroPlate x +

100

c

@ webapp./webapps/home/session.html?app=MicroPlate

Available Files (x|

Plate Browser | Summary Tables

microtiter_data0001.csv
microtiter_data0002 csv
microtiter_data0003.csv
|| microtiter_data0004 csv
[ ] microtiter_data0005.csv

Add Files |

Show Log

| Select F|Ies| Current File: | microtiter_data0001_csv

Microplate Plot

I

0000 0000000
0000000006000
0000 O COOCOO0O0O
0000000 0000

m

9]

w)]

m

000000000000

m

00000000000
00000000000
000000 OO0

[n]

T

Previous | Next | | Clear selection |

File Compound Nr NegControl Conci

microtiter_data0001.csv 1 -0.0741 0.3564
microtiter data0001.csv 2 -0.0143 -0.5044
microtiter_data0001.csv 3 0.0054 -0.4702
microtiter_data0001.csv 4 0.1096 0.2325
microtiter_data0001.csv 5 -0.0672 -0.7461
microtiter_data0001.csv 6 0.0667 0.0146
microtiter_data0001.csv 7 0.0044 -0.3527
microtiter_data0001.csv 8 -0.0385 0.8921

4

100

90

80

20

Conc2
9.8759
-0.5044
3.1908
0.2385
1.7104
0.1713
-0.3527
0.8921

% Signal

120

EC50 Curves

-20
)

Log [Compound] °

Conc3 Conc4 Concd Concé Conc7 Concs Cy
56.8743  91.7323 96.7084  97.1532  97.1910  97.1940
-0.5044 -0.5044 -0.5044 -0.5043 -0.4544  17.0436
52.9698  97.5746 100.5006 100.6086 100.6086 100.6086
0.3712 3.2339 41.1060 94.7343 100.6591 100.9487
26.8872 84.5134 99.2335 100.4717 100.5601| 100.5700
1.9726) 19.0989 73.6380  97.3556 100.1063 100.3510
-0.3527 -0.3527 -0.3417 9.2696 101.9774 103.0170
0.8922 0.9478 21.3156  99.9212 100.7580 100.7580
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%k HEV P4 Reference Application % | -+

Show Log

C m () https://webapp.mathworks.com/session.htm|?app=HEVP4ReferenceApplication

| Login | Drive Cycle Setup | Model Parameters Setup Simulation and Visualization | Session Motes | Session Log |

Control
Ready to simulate G | Start Simulation [ | |Generaie Report Ef’|
Velocity Engine / Motor Torque (Mm) Eattery S0OC []TPHC Mass [ | TP NOx Mass
Ouiput plots: Clear all X ‘
[ ] Engine f Motor Speed (RPM) || Battery Current (A) US Fuel Economy (MPGe) [ | TP CO Mass [ | TP CO2 Mass
Visualization

c0 Trace Velocity, Target, Actual (mph) . Battery SOC

- |7

Target (lawest) Latest
50 — A ebial (latest)
60
40t
I0F 58
20F
56
10F
b ] ] | | 54 i i i i ] ]

0 100 200 300 400 500 600 0 100 200 300 400 s500 G600

40 US Fuel Economy MPGe 200 EngTrg, MotTrg (Nm)
ales! EI"IHII'II {latest)
Moter (latest)
I0E 100
20F 0
10F -100
0 ! -200 J
0 100 200 300 400 500 600 0 100 200 300 400 200 a00

KA
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’i Stateflow (chart) State_Machine/State_Machine - Simulink

SIMULATION MODELING FORMAT
g & 4f  State_Machine EEg | Code ¥ x
el
& @ & State_Machine c (14) v Q Search
[T}
E g 3
; Highlighting: [0 <st1=4190 514 £ > X
g & i
E i /¥ Function for Chart: '<Root»/State Machine' #*/
o = (oo N i static void State_Machine_MainStateMachine(void) —
& o arging i —
2 | M Jen: | -1 {
BMS_State = BMS_State_ Enum.BMS_Charging; I E -
h) ot Mo ; SRE tmp_0; —
en: i
U ChargeModeReq = Charge_Mode_Enum.init_Maode; E boolean_T ‘trnpj —
CharsCunentizes o tune - - H - switch (State Machine DW.is_MainStateMachine) {
StateRequest == SRE.Charging &4 ... i : : .
n [StateRequest ~= S?E_C:hargi’g:]l- | hmx:el'e\jcjf.f._@ __Tlmsholf”’g i case State_Machine_IN_Charging:
TC_Mode i 64 = if (State_Machine_DW.FaultPresent) {
en: : 5 ] n
é ChargeModeReq = Charge_Mode_Enum.CC_Mode; E "{x DUtpO'ﬂt: <Root>/{har“geCur‘r‘en‘tReq */
du: ] flada: . _ .
ol ChargeCurentReq = min(l_ce,ChargeCurrentLimit): i 66 State_Machine_Y.ChargeCurrentReq = 0.8F;
ps i 67 State Machine DW.is Charging = State Machine IN NO_ACTI\
@ [StateRequest ~= SRE.Charging || ... [MaxCellVolt==_.. = i . . . . .
ChargeCurrentReq <= (I_cc/currentFactor]] MaxCellVoltThrsld] J, : 68 State_Machine DW.is_MainStateMachine = State_Machine_ IN_
L [
CV_Mode i
argeModeReq = Charge_Mode_Enum.CV_Mode; 1 /x Dutporﬂt: '<R00‘t>;’BMS State' 1:/
du: i -
ChargeCumrentReq = ChargeCumrentReq - CV_Gain*{MaxCellVolt - MaxCellVoltThrsid); E 71 State Machine Y.BMS State = BMS Fault;
ChargeCurrentReq = min{ChargeCurrentReq, ChargeCurrentLimit); ! - - - -
i - else {
(& \ T o E /* Inport: '<Root>/StateRequest' %/
A . [FaultPresentl{ChargeCurrentReq = single(0);} i /#* Inport: '<Root>/ChargeCurrentlLimit' incorporates:
i W
« i Ln 74 Col 45
Code Mappings - C
Ready 100% FixedStepDiscrete

7

A HUMUSOFT



£ HUMUSOFT

Integracia a nasadenie na hardveér



/ﬁ}l

G

HUMUSOFT"

ﬁ;

&

106



107

MATLAB Online

Use MATLAB and Simulink through your web™

browser

Start using MATLAB Online

Simu

Use S

Start using Simulink Online

£THUMUSOFT

X o

Use MATLAB and Simulink with no

downloads or installations.

Collaborate with others through online
sharing and publishing

O

Store, manage, and access your files

anywhere.




Discover What's New

Get more out of MATLAB and Simulink by downloading the >

latest release.

Dowrload:How RQOZ ] a

Release Highlights

Resources
New Products - Release Notes
- DDS Blockset - Design and simulate DDS applications *  Why Upgrade?
- Radar Toolbox - Design, simulate, and test multifunction radar systems » License-Related Changes
- Satellite Communication Toolbox - Simulate, analyze, and test satellite communications systems and links - Software Maintenance

Service

« System Requirements

Major Updates

» Previous Releases
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Nové produkty R2020b

RoadRunner, RoadRunner Asset Library

RoadRunner Scene Builder

UAV Toolbox

£THUMUSOFT

Lidar Toolbox

hTarget = dlhdl.Target('Xilinx’, ...
‘Interface’, 'Ethernet');

hid = dlhdl.Workflow('Network', snet, ...

'Bitstream’, zc706_single', ...
'Target’,hTarget);

dn = hi.compile;

hid.deploy;

Deep Learning HDL Toolbox

https://www.mathworks.com/products/new products/release2020b.html



https://www.mathworks.com/products/new_products/release2020b.html
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DS Blockset

Nové produkty R202]

e Bevaion

DDS Blockset Radar Toolbox

Satellite Communication Toolbox

https://www.mathworks.com/products/new products/latest features.html
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Self-Paced Online Courses

Home My Courses

My Recent Activity
%&

Optimization Onramp Share | Certificate
@ I 100°

Recent Modules:
@ Course Project 5min | 100%
& Conclusion 5min | 100%

» View all my courses

Browse self-paced online courses

Getting Started (11) MATLAB

MATLAB (4)

Simulink (4)

MATLAB Onramp

15modules | 2 hours | Languages

Get started quickly with the basics of MATLAB.

Al, Machine Learning, and Deep
Learning (5)

Math and Optimization (6)

MATLAB Fundamentals
I 1 00%

Image and Signal Processing (3) 18 modules | 20 hours | Languages

) ) Learn core MATLAB functionality for data analysis, modeling, and programming.
Explore over 50 virtual and in-

person classroom courses
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