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Tvorba dokumentov na zdi eOani

Kod+ Vystupy+ Famatovanytext = Interaktivny dokument

B Live Editor - CAMATLAB\SunriseSunset.mix

Napovedap ol a s

E‘ P=| Run section D >l L3

1 Lﬁb = Eﬂ [qlFind Files = 4p 37 |Aa| Normal = a >
p ro g ra.m Ova.n I a e |i=) compare £ GoTo _;; BIUM c%e e "“ o e =1 Run and Advance i T
v v v (Pt ((Fnd ¥ sE=E=s 7 break % Runtoknd _
FILE NAVIGATE TEXT CODE SECTION RUN -
Estimating Sunrise and Sunset i @\
Prezeranie vystupov ‘
Sunrise and Sunset

— Sunvise
S— Sunset
We can calculate sunrise and sunset times from the following equations. 20

sunrise = 12 — So8™ (~tangtand) _ SC sunset = 12 +—C°S_I (~tangtans) SC /\_

Pridavanie textu s+

= 42

vzorcov, obrazkov, unezone - EEE
= A - % cimeZone); 5 _\/-

sc = solarT central (UTC-6)

odkazov et = et e (oats - 51)/369);
sunrise = 1_Hour—nfuanTC_7'¢m ) ¥tand(delta))/15 - sc/60;

sunset = 12 + acosd(-tand(lat)*tand(delta))/15 - sc/60; 0 - - " —- - —- ——
50 100 150 200 250 300 350

Day of Year

popri kode

o

Time of Day

=]

plot(days, sunrise, days, sunset, 'LineWidth', 4)
title('Sunrise and Sunset')
xlabel( 'Day of Year')

MATLAB
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Tvorba dokumentov na zdi eOani

[5] Live Editor - C:AMATLAB\CompressibilityFactor.mix — [m] X
Pridanie ovladacich prvkov @285 o & 0mi, o o= o o SELL E 20
’ A A AN i L Find ~ === = o = Break |Z.RuntoEnd -

na zmenu premennych T S—

. } ) B

I Numeric sliders P [1:40 | =

. . Slider 350

i Drop-down lists =

Drop down | "carbon dioxide" v

i Edit fields | Hide Code |

carbon dioxide @ 350 Kelvin |

Skrytie kddu na tvorbu

jednoduchych aplikacii ¥ ose
a panelov ;
%o.gz- \

script ILn 5 Col 23

Live Editor

MATLAB
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nteraktivne kroky

|=] Live Editor - untitled.mix * — *

e T, = 0
' Ea ind Files ormal * . ask ¥ @ un Section
L I V e TaS k S n a. V y S k ]/ EE:I ﬁ . = Enfn:re ] GoTo « ' | -Crnnktrnlv @ :un :n:tAdvance D @>

New Open Save Text Code Section Run Step  Stop
& = 4 > = Print | Find = @ Refactor ¥ Break  [34 Runto End -
arametrovamo g no st w7 M -
| untitled.mhx * |+ |
N T T = Ll
- 1 05/01/2007 .. 931.9000| 1.5715e+03 557.7000 396.61
Select data 2 05/01/2007 .. 991.8000| 1.5689e+03 501.3000 204.71
3 05/01/2007 .. 950.1000| 1.5601e+03 502.1000 &33.51
Input data | nyiso ¥ | | DUNWOD ¥ | X-axis |nyiso ¥ | | Date v
4 05/01/2007 .. 965.9000| 1.5609e+03 516.9000 336.61
- & 05/01/2007 .. 965.5000| 1.55589e+03 489.8000 a01.51
Specify method
- 7 - 6 05/01/2007 .. 9492000 1.5647e+03 520.5000 &35.91
Automatické generovanie e s S S Jiotater | o] seomeis] sl s
8 05/01/2007 .. 939.4000| 1.5572e+03 499.3000 839.81

Display results

MATLAB kodu pre

1600

% Fill missing data 1100 Filled missing antries | |
O O V u u O u I V e aS [cleanedData,missingIndices] = fillmissing(nyiso.DUNWOD, "linear®,...

‘SamplePoints',nyiso.Date);

1200
% Display results
clf 1000
plot(nyiso.Date,cleanedData, ‘Color’,[@ 114 189]/255, "Linelidth®,1.5
'DisplayName’, 'Cleaned data')
hold on

gooo

% Plot filled missing entries

plot(nyiso.Date(missingIndices),cleanedData(missingIndices), '.", "Markersize®,12,...
‘Color®,[217 83 25]/255, 'DisplayName’, 'Filled missing entries’)

title([ "Mumber of filled missing entries: ' num2str{nnz{missingIndices))])

200
hold off Jul 2007 Oct 2007 Jan 2008 Apr 2008
legend
clear missingIndices
3
UTF-8 script

Live Editor

MATLAB
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Ng§8vrh rozhodovace|] | ogl Ky na

Graficka tvorba, ladenie .

[l 7
a spustenie stavovych
automatov
-
-'Ealacti-::n_5bata py
during: [down_th,up_th] = calc_thi{gear, throtila); ;
[speed < down_ |'| 5tE|a|:|'_|.r state [speed > up_th]
/ 7 5— T
apeed dionwn th] N‘;Ed SRERS
1 R
after( TWAIT tick) aRterTWAIT tick)
|;E~EIEEI?| o= n:-:nwn_:t': . [speed == up._th]
{send(gear_state. DOWHN)) fmendigasr_ sista LIFT)
Simulink Function
[down_th,up_th] = calc_thigear throttle)
'\_“ o

Stateflow
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Stateflow

LABe

|# C\Users\meoenmor\Desktop\Reinforcement Learning for Highways\RLRN\Environment\sf_driver_demo.m
EDITOR PUBLISH
gp 0y | @i @ et 55 fx Eﬂ M P B Runsection & .
I el o oo B Bt et il S R 1 A v SO e Ef Advance  Runand Step
- - ~ & Print v O Find ~ Indent [7] = [/ - ~  Advance Time Forwa
i FILE NAVIGATE EDIT BREAKPOINTS RUN = Lo
1 3% Highway Simmlator =
2
3 % Reset random numd defanlt values.
4
5= rngPrev = rng(0):
&
o L] se Highway rom previous run
8
B o if ~1sempcytf1ndobj §*
10 - close 'Hig ;
T = end
12
13 % Open
14
15 - if license ('
16 % edit s =
13| = en -
e File Edit View
%% Create road environment
7 Deds (@
ralf= numCars = 20;
22
23 = scemario = HighwayScenario(... =i
24 "NumCars', numCars, ...
25
26
27
28
29
30 - T
31
32 “I—.
33
34
35 %% Run simulation
36
37 - [for i = 1:5000 B
36 - Lscena:lo.s:ep(); =
38 - end
40
41 %% Clean up
42
43 - for i = l:numCars
44 - delete (scenazrioc.Drivezsil}); =
45 - end
4€
AT o delete (scenario) ; =
48
45 — rng (rngPrev) ;
:| 4 usages of "scenarnio” found UTF-8 senpt [tn 38 Cal 5 a2 73

Insert Tools Desktop Window Help

08| KE

9@ -] [7
NAME

IWidth

target

me

deftalane
laneCenters
mylLane
myPos

width
zoneCar
isZoneQccupied
positions
frontF
efrLane
topLane
isLaneChanging
delay
numCars
maxSpeed
myVel
velocities
slowCar
checkZone
getLane

getvel

}%//z
£ HUMUSOFT
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| ngi modeluji systémy nar6znych urovniach

Poug2vateOsk® rozhrani a

SIMULATION MODELING
JL Y Open ~ U Stop Time |50 @ [ = l &
! 5 o o . L ~ & P A W
/ - M - - o ' -
New S Library Model Normal Step Run Step Data Logic Bird's-Eye
v = Print ¥  Browser Settings 0@ Fast Restart Back = v Forward Inspector Analyzer Scope

bl

LIBRARY PREPARE SIMULATE REVIEW RESULTS
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| ngi modeluji systémy nar6znych urovniach

MODELING FORMAT

SRl n : e |50 a J D)
1 — & sov ] » b = )
P O u 2 V a t e O New Save v Library Model ¥ ||| Normal X un Step Data Logic S|:d‘5-Eye >
" v & Prin v Settings @ Fast Restart Back v v Forward Inspector Analyzer Scope
h r n i FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS

1
3

T
p:
3
i
c
»l

C : )
Kni gni ce @ @
Driveline Electrical Controls Electrical Systems
= & || @
. t
Fluids Foundation lerary Protection and Diagnostics Sensor Decoders
Multibody Utilities
Sensorless Estimators Signal Management
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modelujil systémy na roznych urovniach

SIMULATION MODELING
L T Open v @GR Stop Ti 50 [ - 3 an
‘ - HJ‘J = pe e @ X ¢ top Time @ > UD w LYJ
P O u 2 V a t e O New &l seve ~ Library Model ¥ ||| Normal X Step Run Step Data Logic Bird's-Eye >
' v & Print v  Browser Settings 0@ Fast Restart Back v - Forward Inspector Analyzer Scope
h ran i a FILE BRARY PREPARE SIMULATE REVIEW RESULTS
@ = &
\:3 =
K . . . Driveline Electrical Electrical Systems
g @_5
t
Fluids Foundation Library censor Decoders
V4
Tvorba systémov Fat e B
% \n/é :
Multibody Utilities
Sensorless Estimators Signal Management
Architecture Model
Bes #2 Create Model
By The MathWorks, Inc.
Component Component2
= i (5 In6uE J:.?:.l: > :J. QUEEE) BOuBE (e
r = Z T Create an architecture model. Model physical and logical architecture of a system. Create a visual
: g representation with components, ports, and connectors. Specify information exchange between
E _ components with interfaces.
Py twnp-;n-nll tomp;n-nﬂ e
Busll (B InBus  Cutds ngus  OutBus 4

bl
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Pr2stup k mIinguiinksg o ch@a potreby

’i sldemo_fuelsys/fuel_rate_control/airflow_calc = X

SIMULATION

1 Open ~ Stop Time ‘567\ ? = )
‘ ] , \ e 4 @ b % W

P O u 2 V a t e Se ® L:brary Model ¥ | | Normal Y step A Step Data Logic Bird's-Eye M
rint Settings H@ Fast Restart Back - Inspector Analyzer Scope

Browser Forward

. LIBRARY PREPARE SIMULATE REVIEW RESULTS o~
ro Z h ran I a. <« ﬁ sldemo_fuelsys airflow_calc X
® iﬁ]sldemojueisys 4 {_"a.]fuel_rate_control » @airﬂow_calc v
& Intake Airflow Estimation and Closed-Loop Correction -
£ by
. ‘ . =5 .| 01-01z-1 sl
K 1-821
n I g n I C e & Throttle Transient
&= > (D)
D 0 2-D T(u) x est_airflow
o u2 ¥ x .
Pumping Constant |_—§
4 —
[vorba systemov Feedforward Contro
2-D T(u)
—»u
P u2
Ramp Rate Ki
T
Oxygen Sensor | Q
Switching Thrashold z-1 D
fb_correction
—t F !
2 2
[T} 02_normal
3 > enable_integration
-H fuel_mode Feedback Control
= sld_Fuell LOW normal_operation

» i
Ready 101% ode45

Simulink Toolstrip
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Pr2stup k nmlinguinksegodOa potreby

L soc_ADSB_mc - Simulink - 4
SIMULATION DEBUG MODELING FORMAT SYSTEM ON CHIP APPS = I 7 ]
[ Open ~ ]| Stop Time o~
~ »>
‘ s = e 22— A @ P %
P O u 2 V a t e O New % save - Library Signal v |7Ncrma ~) Step Run Step Stop Data Logic Bird's-Eye
' w (= Print v  Browser Table o@ Fast Restart Back = - Forward Inspectar Analyzer Scope
- FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS a
roznrania y o 3050 mc
g | ® [Palsoc_apsE me Predtvm -
]
-~
£«
FPGA Memory Processor
Ed
. ‘ . =3 I burstReq1 . burstDone [
Kni gni ce
I burstReq2 : burstDone2
l
[
r—— y
, 2 soc_ADSB_fpga § | | |
Tvorba systémov :
= [
P rdBurstDone rdBurstReq
» RxData chCtriQut »| wrData rdEvent P data UDP data1 —L
B wrCtriin rdData
chCtrlln donel
a a
= w w i rdDone wrCtriOut
(N 4 4 (
& FPGA Algorithm
1 ; ‘ w
« | ¢ >
Ready 125% VariableStepAuto

Simulink
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potreby

L soc_ADSB_mc * - Simulink - 4
SIMULATION DEBUG MODELING FORMAT SYSTEM ON CHIP APPS S5 o @
[ Open ~ ]| Stop Time o~
as g | (smle | g @ A
New @S2~ Library Signal ~ | [ Normal ") Siep Data Logic Bird's-Eye
- Ié Print = Browser Table o@ Fast Restart Back « Inspector Analyzer Scope
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS a
‘g s0C_ADSE_mc
g ® soc_ADSB_mc 3 Teraz -
]
-~
?
= | |FPGA Memory Processor
E3
—
- o
2 £ = %
g 3 g £
e Fd g F
O 2 2 E K
b
r y
| 4 z A | 2 £ ]
2 soc_ADSB_fpga § E g é g
= ‘,3< chData i wrData % % e PrdEvent P dataTask
= = 4 g 3 3
3 H 2 g
3 i G
» RxData chCtriOut P wrCtrlin rdData P data UDP data1 —L
— oy ChCtrlln wrCtriOut rdDone donel
a (]
S S_4
&5 FPGA Algorithm
I g W
X« >
Ready 125% VariableStepAuto

Simulink
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Modelovanie deformacii a kontaktov

Ffﬁi Arek

Pou g.Z vat e OS k ® ngg)‘:i‘éﬁgggﬁg’ General Flexible Beam
rozhrania

Kni g niFgzikalne
modelovanie

Tvorba systemov

Simscape



Modelovanie aplikacii energie a prepravy tekutin

Poug2vat eOsk®
rozhrania

Kni g niFyzi&alne
modelovanie

Tvorba systemov

Simscape

E Simulink Library Browser - O X
<& o |Enter search te.. v| & ~ B~ =3~ * @
Simscape/Foundation Library/Isothermal Liquid/Elements
v Simscape ~ A B
v Foundation Library ﬁ [ ———
Electrical
Gas _ Constant Volume  Flow Resistance (IL)
Hydraulic Chamber (IL)
v Isothermal Liquid
Elements A8 A = B,
Sensars E_n -
33;;;?‘:; Infinite Flow Laminar Leakage (IL)
. Resistance (IL)
Magnetic
Mechanical
Moist Air g\\Lﬂ =)
Physical Signals
Thermal Local Restriction Pipe (IL)
Thermal Liquid (1)
Two-Phase Fluid * AL .
Utilities _—I— c :
Driveline - =
Electrical Reservoir (IL) Rotational
Fluids Mechanical Converter
Multibody (1L

/‘%72
£ HUMUSOFT
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Modelovanie aplikacii energie a prepravy tekutin

Poug2vat eOsk® 4 : A
9. Simscape
rozhrania _ _ _
Elecirical Mechanical Magnetic  Thermal  Custom
equations
- "R e L T
Kni g niFgzi&alne sise
modelovanie Isothermal | Thermal |Two-Phase Gas Moist
Liquid Liquid Fluid Air
= | oo S u% OVOVO d) 00 A 0
\S —— J

Tvorba systemov

k

Simscape
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Generovanie softvéru pre riadenie motorov na par klikov

‘ pd SIMULATION DESUG MODRLING SORMAT APPS BLOCK Rz
2 L Open v @R Stop Time |ind
Pou vat eOskep Wik
New 1 Ubragy | tes  ded TR EOTE T 0 Swp  Pause Stop Data
it v Browser 1 Back v - nspector
PREPARE SMULATE REVIEW RESULTS

rozhrania -

) Speed Control

ODER IEBES

i

i

33
g'{'

i
g!‘

if
g

Kni g niR@adenie
motorov

Tvorba systemov

Motor Control Blockset- NOVINKA
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Navrh a analyza systémov a softvérovych architektur

Poug2vateOskd@a
rozhrania

Kni ¢ niR@adenie
motorov

Tvorba systemov

System Composer
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Sprava komplexnych systemov

'Q_Dlj—_’ o o
Lt o 0
"_D&’ i 0 Qo 0 Qo OO
Ay 4% PP PP Fo!
Ay
Viacero Timova Nastavenie

suborov spolupraca prostredia

Simulink
MATLAB
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Sprava komplexnych systémov s projektami

Nastavenie

Projekty v MATLABe and Simulinku prostredia a
pomahaju organizo v asSpravova automatizacia
az di ekOda&modely

Testovanie a Analyza zavislosti
verifikacia /

Projekty

TLAB
[IMULINK

Zdi eOan Sprava sotvéru
nasadenie (Git, ...)

Vyvoj pomocou
komponentov

Simulink
MATLAB



Analyza zavislosti

Prezeranie a
Vvizual
projektu

Simulink
MATLAB

Z 8C I

P

L
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a

LEGEMND

e Arifact (1)
s Design (11)
e Test (3)

[‘u‘iew: Classification X ]

TimesTableRequir... .mlx

| sub1TimesTableGa...

.mgr}

| subZ2TimesTableGa. ..

o

b‘timestable.mlapp P

: —b{ subTimesTableGame.m (]'D ~

‘tAnswerIsCUrrect_m C:> >—D| timesTableGame.m

‘tCurrentQuestion.m #‘

‘ tNewTimesTable.m Hr

subAbsTimesTable.m 4)—){ absTimesTable.m |

enumTimesTable.m

openRequirements.

m

editTimesTable.m

[ runTheseTests.m
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Analyza zavislosti

LEGEND

Prezeranie a — Artfact (1)
vizuali z8ci g’ =—">""
projektu

| View: Classification [| Impacted: timesTableGame m X | ]

Test (3) TimesTableRequir_ .. _mlx.Jr} >|1imestable_mlapp

—{

tAnswerlsCorrect.m

|’I" -
r ‘|
,44“ nesTableGame.m |

A

Vplyv Zm eny na_ tCurrentQuestion.m
ostatné subory

R

tNewTimesTable.m

Simulink
MATLAB
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Analyza zavislosti

Problem: Mot in project 1of1 x |4} | & "@| - PROPERTIES

« Details

P r ez e r an I e a Project Times Table App
V I Z U a. I I Z § C I a Root _pace\examples\TimesTableApp5

1 timestsble.mispp A ~ Products
rojektu ——
MATLAB
- Problems
H\T‘. Mot in project %
\ i Missing file
1 I QT:E; aaaaaaaaa ” | Find files with problem "Not in project”
How to fix problems
Vplyv zmeny na g
Class (J

ostatné subory

o
I I =
O a d a n I e a O runTheseTests.m openReguirementsDocument.m editTimes Table.m
Function Function v B Code File
hyb |

Simulink
MATLAB
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Analyza zavislosti

Prezeranie a
vizualil z8cia gtruk

. Project Airframe Example
projektu | .
Root ..orkSpace\examples\airframe
+ Products
MATLAB
Vplyv zmeny na
Simulink

ostatné subory

Simulink Coder %j

» External TDDIhm:E!Si Find files that use Simulink Coder

H C)a d an | e a o) d S t r § n CAMC++ Library Header
Chg’b + Problems

Mot in project

How to fix problems

Potrebné produkty

Simulink
MATLAB
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Sprava softveru (Git, Subversion) s projektami

@ @ i:‘;‘h =] Remote |7 Submodules

Simulink
MATLAB
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Pristup k inym jazykom a systémom priamo z MATLABuU

Python
C/C++

Other
Java Code
Fortran

COM komponenty, ActiveX controls

RESTful, HTTP, WSDL web services
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Pristup k inym jazykom a systémom priamo z MATLABuU

Out-of-process funkcie Pythonu

pyenv("ExecutionMode”, "OutOfProcess")

Python

wrapped = py.textwrap.wrap(T);

C+t++kni gni ce NATLABuNO

retVal = clib.libname.funcname(argl, arg2, ...)

C++
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Simulink je platforma na integraciu simulacii
y > #'PC GT =

Simulink ¥




Simulink je platforma na integraciu simulacii

) C/C++

D

)

OpenCV

D

)

FMI/FMU

D

D

GT

&
S HUMUSOFT




B &

A HUMUSOFT
— | .
A 77 —J 53 HE Ve
TLAB Testovanie a verifikacia Detailné
IMULINK" 1LRA S UL Yy A S | VI a I-NIQ\@;@\SS/)\ |




£ THUMUSOFT

Testovanie a verifikacia navrhov

Anallza sl edovateOnosti medzi
artefaktami v jednom prostredi

4\ Traceability Matrix - m} X
cE @ 5B ¥ Epand Al é
Add  Update Scope ¥ Collapse All Highlight Create
Missing Links
FILE VIEW LINKS ry
FILTER PANEL Simulink Requirements vs Simulink Model
9 Top 9 scExampleSmallUAVModel | Clear Filter
¥ Type ﬂ scExampleSmallUAVModel | Clear Filter
+ Component - =
Port = |5 c = S
i . % © g z =
. 3 2 =
v Link = = £ w! £ £: E 5 3
z B 3 g = Ei g @ L [
Has No % 8% % 290 < _iw: = 2 SRR 2: 2
: E: = §:2: 8: 2: E =: 8; 8: 5 = I S Bl
Links @i g8 S EI@iB Bl i 8l Elglgl Syl 0GR R TG
DL Bl g EigiSiEigiElRigi @ 2l Fl 3l gl BRI g el ml i aln
g 2 5 i = o — £ =R Lt I:l E o g, o [ w [ I:l E I:l I:l I:l
¥ Type @ﬁﬁﬁﬂﬂﬂﬁﬁﬂ Dﬁl]l]l]l:l
] o o
Container o o o
/Functional o
¥ Link E‘\hiscExams.‘e.Sm.s-.'L).J'»,‘-‘,-fode.'
B B #1 aicratt Gapt
Has No
Links B 53 Arworthinsss 0 0 0O 0 0 ©
1] Cell
=ite BE #11 Communications
¥ Type
El #12 Fiignt Gontrol
T EmETE Bl #13 Payload «
E #14 Paylpad Capa «
= E #15 Construction
El #20 Modularity
4

Traceability Matrix

Simulink Requirements
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Testovanie a verifikacia navrhov

4\ Test Manager = a X

Anallza sl edovat

. . , Results and Artifacts Results: 2019-Oct-02 19:02:58
artefaktami v jednom prostredi [l et by s oo o -t ] @ | 7 | » summary
'v' Results: 2019-Oct-02 19:02:58 207 v AGGREGATED COVERAGE RESULTS
v [= dTestRegLinkBasic_Tests 20 ANALYZED MODEL REPORT COMPLEXI... DECISION EXECUTION +
+ [ MyTestSuite 20 [a] mTestReqLinkBasic a5 33% == 25% wm =
. » |=| Testcase 1 (]
Pokryti e testov 7  owm o :
& - = = %
Add Tests for Missing Coverage Export
p O g I a d a V k § C h [ Scope coverage results to linked requirements l )
MultiPortSwitch block "MPSwitchl"
Requirement Testing Details
Implemented Requirements | Verified by Tests l Associated Runs
Requirement 1 Testcase 1 lﬂ ‘
Metric Coverage
Cvclomatic Complexity 2
Decision 33% (1/3) decision outcomes \
Execution 100% (1/1) objective outcomes \
Decisions analvzed \
truncated input value " 33% I \
- . 51/51
=1 (output s fr t port 1 . . =
(output ¢ from nput port 1) e A3 Hit by linked RBT -- Satisfied
0/51 \ r
=2 (output is from input port 2) = . . . .
R® Hit, but not by linked RBT -- Unsatisfied
=* 3 (output 1s from input port 3) 0_31

Simulink Coverage
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Jenkinsna automatick® sp¥%gSani e

Il ngtal §cia dopl nk§
Jenkins priamo z T
Jenkins Plugin Managera P

MATLAB

This plugin integrates MATLAB (R) with Jenkins and
provides Jenkins interface to run MATLAB and
Simulink (R) tests.

MATLAB

v This plugin integrates MATLAB (R) with Jenkins and 112
provides Jenkins interface to run MATLAB and

Simulink (R) tests.
Install without restart Download now and install after restart

Update information obtained: 4 min 43 sec ago m

Simulink Test
Simulink
MATLAB
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Verifikacia kodu pomocou Polyspace

Desktop

Polyspace Bug Finder
Polyspace Code Prover
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Automatizacia verifikacie kdodu pomocou Polyspace

| .H .I
" C=H ]
Desktop Server

S =

Polyspace Bug Finder Server
Polyspace Code Prover Server



A HUMUSOFT”
Aut omati z8ci a veri fi1 ksg8ci e k- o

—— __
" - s

Desktop Server Web

D = . S

Polyspace Bug Finder Access
Polyspace Code Prover Access
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Zdil eOani e apli kg8ci 2 pomocou W

Tvorba aplikacie pomocou App
Designeraaz di eOani e cez
MATLAB Web App Server

MATLAB Web Apferver- NOVINKA
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Nasadenie algoritmov automaticky generovanym kédom

C++ triedy z tried MATLABuU

MATLAB Coder

class MyClass
{
public:
MyClass *init ();
void publicMethod (double value);
static double doubleThisValue (double wval);
double calculateSomeValue () const;
private:
MyClass *matlabCodegenHandle init();
MyClass *privateMethod (double value);
public:
double publicProp;
private:
double privateProp;

Y
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Nasadenie algoritmov automaticky generovanym kédom

C++ triedy z tried MATLABuU

Kod zo softvéru s komunikaciou
zal ogenou na spr8vach

Embedded Coder

[ -

Sender

4ACK MSG——

[ ]
Service Sender

J

Sender.cpp
class Sender: public ServiceA If
{
public:
step 10s() {

// compute ack and send
status = MSG.send(&ack);

¥

private:
ServiceB IfProxv msgProxy;
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Nasadenie algoritmov automaticky generovanym kédom

COLLECTION

C++ triedy z tried MATLABuU

e ™

Settings  Simulate with
~  Embedded Types

COLLECT a
RKFLOW BROWSER Results RESULT DETAILS
= ; ] P— ;
SBlUDV Name ~  CompiledDT SpecifiedDT SimMin SimMax © fxpdemo_direct form2/Sum1 : Output
~ {® BaselineRun T From FixPt double double 606 823.4057374709746

118 BaselineRun_Scenario_1 3 Gain double fixdt(1,16,10) 75 114 87944438716377 Property Specified Data Type

HP BaselneRun_Scenaro 2 | :0b  Gajp double fixdt(1,16,10) -2067829998969038 135 DataType fixdt(1,16,10)

o

i3 BaselineRun_Scenario 3| .3 | Gainp double fixdt(1,16,10) -192 9974665704352 126 Minimum 32

o

4B BaselineRun_Sconario 4 |k} | 03 double fixdt(1,16,10) 75 114.87944438716877 Maximum 31.9990234375

7 7 - Vd - 1% BaselineRun_Scenario_5 )
C = = Gaing double fixdt(1,16,10) 330 505.4695553035427 Precision 0.0009765625
@ BaselineRun_S 6
o9 BaseineRun Scenario 8| ie double fixdt(1,15,10) 2775 425.0539442325245
‘ e L sum: Accumulator double Inherit: Inherit via int... -192.99746657044352 229.758886877433755 Range Information

T Sum: Output double fixdt(1,16,10) -150 229.75888877433755 P Minimum Maximum
T Sum1 - Accumulator double Inherit: Inherit via int -606 858.1419352251326 Simulation 606 823.40573747...
T sumt: Output double fixdt(1,16,10) 606 823.4057374709746
T ToFixPt double fixdt(1,16,10) -100 100 Visualization of Simulation Data using

MODEL HIERARCHY fixdt(1,16,10)

[ g Simulink Root
[ Data Objects Histograms of all results in the model E

fxpdema_direct_form2

Visualization of Simulation Data

i1latna

Values ‘Potential In-Range Potential

Overflows Underflows
g2 Pasitive W 102 W 491 1
Negative %101 % 509 2
Zero 0

Overflows

PrehOad rozsahov s BF - —
navrhu a optimalizacia datovych .
typ oV Fixed-Point Tool

3H\stogram Bins
%

"

—— In-Range
Underflows

FixedPoint Designer
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Interaktivna praca s modelmi, navrh a trenovanie sieti

4\ Deep Network Designer — O X
F_ nké Cut EEE
Elljj EE| lZl * Zoom In % ' ¥
i G
Mew | Duplicate = -OPy Fit =}, Zoom Qut Auto Analyze Export
zste | to View Arrange -
FILE BUILD MNAMIGATE LAYOUT | AMALYSIS | EXPORT ry
LAYER LIERARY Designer Data Training PROPERTIES
convolution2dLayer (2
INPUT 23352 |
E imagelnputLayer | Name
= FillerSize
md meosdnpuleyer e | [ e pp—
ﬂ sequencelnputLayer Stride
"~ ’ ; DilationFactor
- roilnputlayer inception_3a-r... ‘ noeption_3a-r... ncei:doﬁ_:-._a-...
] oot B B~ B |
CONVOLUTION AND FULLY CONMNECTED Weights [3=5=16x32 single]
convelution2dLa i i i 2 si
N yer @ inception_3a ‘ @ noception_3a-... Bias [1x1x32 single]
— i B—— e — WeightLeammRateFactor 1 -
ﬁl convolution3dLayer OVERVIEW
AVERVICYY
] groupedConvolution2dLayer E inception,_3z-.. ‘ E inception,_3z-.. E inception_3a-.. &
ﬁ transposedConv2dLayer
— inception_3a-...
EI transposedConv3dLayer . [T cepconaaer
14 kl

Deep Network Designer App

Deep Learning Toolbox
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Interaktivna praca s modelmi, navrh a trenovanie sieti

4\ Deep Network Designer - m} x

Import predtrenovanych

. t Ve t f Getting Started Compare Pretrained Networks Transfer Learning
g Blank Network From Workspace
v Pretrained Networks
0 B 0 0 o
0 0 0 0
000 0 0
0 1
oo | 0 0 O
0 0 0 01 0
0
OO [l 0 0
0 0
0000 | ] | jiln)
SqueezeNet GooglLeNet ResMet-50 DarkMet-53 DarkMet-19 ShuffleNet
_Pretrained Squeez_eNet O O O E um E
twark mode fi
dmssicaion || [EO[ oI I 0
Depth: 18 O 0 oo O (]
Size: 4.60 MB 0
Parameters: 1.24 M ool Ll 0 OO0 1
Input Size: 227=x227x=3 aoog I O o ] O O
e — ] O
[} Ooo ]
mEEEyn| L 0o L] 0 0
o o o (oo ] ] 0000 | |
NasNet-Mobile NasNet-Larae Xcention Places365-Gooale... MobileNet-v2 DenseNet-201 v

Deep Network Designer App

Deep Learning Toolbox
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Interaktivna praca s modelmi, navrh a trenovanie sieti

Import predtrénovanych
sieti pre transfer
learning

Trénovanie sieti a
generovanie kodu

Deep Learning Toolbox

OPTIONS | TRAIN

4\ Deep Network Designer

TRAINING

e b v

Train  Export
Options -

Data

Designer

90—
80—

70—

50—

Accuracy (%)

40—

EXPORT

Training

Epoch 2

Epoch 3

Training Progress (15-Jan-2020 16:03:36)

Epoch 4 Epoch 5 Epoch 6 | Epoch 7 Epoch 8

20 25 30 35
lteration

il T
Epoch 3

0

15

-~ — — —.—

Epoch 4 —*=Fps— %~ Epoch®
20 25 30 35
Iteration

40

Epoci % ~Epadi B=®Fre

Results
Validation accuracy:

Training finished:

Training Time
Start time:

Elapsed time:

Training Cycle
Epoch:

Iteration:

lterations per epoch:
Maximum iterations:

Validation
Frequency:

Other Information
Hardware resource:
Learning rate schedule:

Learning rate

Accuracy

90.00%

Reached final iteration

15-Jan-2020 16:03:36

23 sec

8ofd
40 of 40
5

40

5 iterations

Single GPU
Constant
0.0001

Training {(smoothed)

Training

— —@— — Validation

Loss

Training {(smoothed)

Training

— —@— — Validation

»l

Deep Network Designer App
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Sprava viacerych

Sledovanie
trenovacich
parametrov

Znovupougit
trenovacich dat vo
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Analyza a porovnanie
vysledkov

Deep Learning Toolbox
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experimentov

= @ @ E ®M T

le . Layout Fun Stop Training Confusion  Filter = Export
~ Duplicate - Plot Matrix ~ -
FILE ENVIRONMENT RUN REVIEW RESULTS FILTER | EXPORT a

EXPERIMENT BROWSER
hd E DigitClassificationProject

Experiment1 Experiment1 | Result1

~ /& Experiment1 ¥ Result Details

[E] Result1 (Running) Experiment1 2/5/2020, 11:09:03 AM I e  3/6 Trials
(View Experiment Source)
Classification of digits, using various initial learning rates. © Complete 3 A Stopped 0 © Error 0
© Running 1 £ Queued 2 X Canceled 0
Trial Status Progress Elapsed Time mylnitialLearn... Training Accu... Training Loss Validation Ac... Valida
- 1 @ Complete I 100.0% O hr O min 43 sec 9.0025 100. 0800 0.0742 60.0400
I 2 @ Complete I 1 00.0% O hr 0 min 38 sec 9.0050 1000000 9.8302 62.3600
3 @ Complete I 100.0% O hr O min 37 sec 9.0075 100. 0000 0.0181 62.7200
4  Running = I 45 9% 0 hr 0 min 20 sec 0.0100
5 E= Queued 0.0% 8.0125
- 6 E= Queued 0.0% 9.0150

VISUALIZATIONS

Training Plot (Trial 4, Result1, Experiment1)

r————————— —— *~-—————————— .
Epoch 2 | | Epoch 3
60 80 100 120
Iteration
B O T e e Y e e e | =
Epoch 2 | | l—fpoch 3
60 80 100 120
Iteration
14 -

Experiment Manager App
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Robotka a
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@ Vnimanie
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Simulacia a vizualizacia kinematiky robotov

Robotics System Toolbox



Navrh algoritmov pre planovanie a navigaciu

Tvorba map prostredia

Navigation Toolbox
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MAP BUILDER

Session  Session v
FILE

4\ SLAM Map Builder - C:\Users\sradford\Desktop\slam session

0 H &
Open Save Import  SLAM Settings  Build Sync

|CONFIGURATION | BUILD MAP

@ Lo B B O «
Incremental  Loop  Default

- Match  Closure Layout Occupancy Grid ¥
| MANUAL MODIFICATION | LAYOUT |

FRAENEEIET=0

Export

EXPORT

| Map (Overlaid Scans)

J Incremental Match

| Loop Closure |

—
25 H
4 L
20 - i
. L 8
415 L - - ‘ L -
- - L L .
101 1 Lo d =
- L - ﬂ:— R
5 3 - = -
. e "
> — -
of — e . F._ M
sl {]
° )
10t T '
15 m "'h o~
! Robo tT@;‘-.]
B LDDpCIdQ
o5t *  Scans | | I"‘N“ |
-30 20 -10 0 10
X
O
E]E] 221 /

SLAM Map Builder
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Occupancy Grid

Tvorba map prostredia
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Planovanie ciest v zname] mape
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I N R = -

L
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Navigation Toolbox
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Navrh, simulacia a nasadenie ROS aplikacii

|= Analyza dat
u

NORRETS
(Logsubory)

M R O S Prototypy
o NONY

Hardvér

s Plnovaniea
E kI:I rozhodovanie
ROS Nodes nodov
(Softve)

Nasadenie

ROS Toolbox
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Bezdrotova komunikacia

RF & Antény Pasma Gtandardy

Communications 5G Toolbox

RF Toolbox RF Blockset Toolbox

Antenna Phased Array Wireless HDL
Toolbox Toolbox Toolbox

LTE Toolbox WLAN Toolbox




