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ODDELENI

EIG - Fyzika a vlastnosti celého vozu

1. Zivotnost karoserie
— Jizda po naskenované trati (zkusebni
polygon VW)
2. Svétla vyska pfi jizdé
— Jizda po naskenovanych prekazkach
(obrubnik, zel. prejezd, apod.)
3. Akustika a vibrace
— Odvalovaci hluky
— Jizdni komfort

PoSTTIVE

- Vyuziti software Adams ve vSech VI BE\S
zminénych disciplinach 0 n e%

Mo o

Zajeti | 19.6.2024 | $koda auto | EIG | Jan Blokes SKODA




PYTHON
Zakladni info

— Programovaci jazyk
— Editor
— Spyder (Linux i Windows)

— Existuji jiné editory
- Visual Studio
- IDLE
- VIM
- PyCharm
— Online complilers
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PYTHON
Ukazka - spusténi ulohy v Adams/Car

1. GUI
— Vhodné pro odladéni tloh
— Pro spusténi jednoho manévru je vhodny, ale pro desitky manévru ne
- Vozidlo MDI_Demo_Vehicle.asy z databaze acar_shared
- Simulate - Ful Vehicle Analysis - Acceleration
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PYTHON

Ukazka - spusténi ulohy v Adams/Car

2. Import cmd

— Uloha se da spustit pres command
navigator: €istSi command - bez
grafickych zbyteénosti

— Staci kopirovat kéd z CMD
command window

Lo
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(4] Adams Car Adams 20222

MDI_Demo_Vehicle
Browse | Filters |

- Subsystems
e All Other

Search

Display the command navigator

File Edit View Adjust Simulate Review Settings Taols Help

Adams Car Template Builder  F3
Adams View Interface

File Management
Database Management

Mode! Reduction
Mode! Diagnostics

Curve Manager.
Database Navigator .
Plugin Manager...

Requests
MNF & MDDB Transform. .
Animation Graphics.

System Command.

Read Command File

Log File

Show File.. centouz_plow
daca_slemen

Macro desaulss

assplay aeributes

ensicy

executive_contzel

Dialog Box
Purge Cache Files
ile
Viewflex Manager... floating marker
Explr P
gecmetzy
ges
graphic_resulcs

nelp
nighlighe
novsposs

interface j
Search _tep | cose |

=]

Assembly
Variant

Output Prefix
Output Suffix
End Time
Number Of Steps
Analysis Mode
Road Data File
Initial Velocity
Velocity Units
Start Time

Final Throttle
Step Duration
Acceleration
Gear Position
Steering Input
Steering Method
Loop Mode

Shift Gears
Qstatic Prephase
Log File
Comment

Load Results
Brief

Error Variable

Caller

interactive =
mdids://acar_shared/roads tbl/2d,

straight -
length -
open_loop -

_ACAR variables erorFlag
none =

oK Apply | Cancel |
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PYTHON
Ukazka - spusténi ulohy v Adams/Car

2. Import cmd

— Koéd kopirovat bud z CMD Command Window nebo z acar.log

— UlozZit jako soubor s priponou *.cmd a pomoci F2 (nebo File->Import->*.cmd) vloZit

— Takto se da vlozit vice manévrul za sebou - > pocitaji se automaticky

— Pro jinou assembly se jen prepiSe nazev sestavy - v textovém editoru nebo v programovacim jazyce

[4] CMD Command Window - ] x

&
view rotate view=.gui.main.front screen=3.98€4588655, 1.0877054183, -0.5172636158 B

imulate Revew Settngs Tools Help

! MODIFY View Translate
undo begin

view center view=.gui.main. front object=-4.7908324423E+05, -1.1737649471E+05, -2_81505835932E+04
undo end

Export
interface command puilder Pret CiieP
dialog undisplay dialog=.gui te full panel S e
interface command builder
interface dialog execute dialog=.gui_aca ana ful acc sub undisplay=yes Ext Cre

r analysis full wehicle
assembly = _MDI Demo Veh:

cutput_prefix
cutput_suffix
end_time = 10
number_of_steps
analysis_mode
car shared/roads.tbl/2d flas. rdf" &

Update Scroen
% Display Model Ugon Cor
steering_method
locp_mode = open_loop
shift_gears
gstatic_prephase
log_file = yes &

On Emor

Contewe Command © ignore Command  Abort File

load_resulss
brief = off &
error variable = .ACER.variables.errorflag &

Reading in property files...
TR_Front_Suspension bkl lca_fromt - mdids://acar_shared/bushings.tbl/MDI_lwr_control_arm bus
TR_Front_Suspension bkl_lca_rear : mdids://acar_shared/bushings. tbl/MDI_lwr_control_arm bus
TA_Front_Suspension bkl_lwr_strut : mdids://acar_shared/bushings.tbl/MDI_damper_lwr_mount bus
e e =l

Search

‘ ‘Emd j (L] File Operations
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PYTHON
Ukazka - spusténi ulohy v Adams/Car

3. Spusténi Adamsu z prikazového Fadku

— V Adams car je vyhoda toho, Ze se da spustit assembly se subsystémem, ktery GUI nenacte

— *.bat soubor

del aview.cmd

cd C:\Users\TGINBE3\Documents \ADAMS 22 28°
adams2822 2 acar ru-so acc_accel.acf

pause

— Spusti se bud *.acf nebo *.cmd

batch_script =

. process = sub .Popen(batch_script, shell=True, stdout=subprocess.PIPE, stderr=subprocess.PIPE)

out, err = process.communicate()

if p

— Pro full_vehicle musi byt soubory *.acf, *.adm a *.xml v jedné slozce!

- Vyhoda: nemusi se klikat!
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del aview.cmd

cd C:\Users\TGIN@B3\Documents\ADAMS_22 20\springOptl\

adams2©22_2 -c acar ru-st b cmd.cmd
pause
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PYTHON

Postprocessing
— Priklad: analyza sil na bushingu predniho horniho ramena pfi jizdé

— Ful vehicle analysis — Smart Driver — Country road

Full-Vehicle Analysis: SmartDriver

Wehicle Assembly | MDI_Demo_Wehicle j
Assembly Variant | default j ﬂ
Qutput Prefix |cnuntry
Solver Settings File | ﬂ
End Time / Duration |2[],U [Sec]

Number of Steps j |4[]U[],U [-1]
pratysis hoce | -
Road Data File ﬂ| mdids://acar_shared/roads tbl/2d_fiat.rdf
Velocity | 16.0 |I-(mlfhr j

Gear Position |2 j
¥ Quasi-Static Straight or Skidpad Set-Up

Course Type " Driver Course @ 3D Spline, CRG or RGR Road

3D Road Data File $> mdlds:Hacar shared/roads_tbl/country road reposit]

[™ Auto-Calculate Initial Velocity

Shift Cycle Time 05
Smart Driver Task User Defined  ~ |~ Power-based Shift Control

Maximum Acceleration [%]

50
Driving 0 ﬂ J ﬂ 100
50
Braking 0.4 1l _+[100
Left Right
50 50
Comering 4] i Kl ] |
[¥ Create Event Log File I Add Vehicle Dynamics Requests

I Compute Characteristic Values

oK ‘ Apply | Cancel ‘
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PYTHON
Postprocessing
- PFiklad: analyza sil na bushingu predniho horniho ramena
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PYTHON

Postprocessing

Does your

pgthon bite?

— Uprava signalt + vyhodnoceni (random signal)
— Filtry, priméry, rms, min, max,...
— Hladiny zatiZeni
— Pseudo damage

— Casova -> Frekvenéni doména - FFT, PSD, spektrogram

Indentation Error:
Expected an indented block

/

- Vhodné knihovny - volné stazitelné
= Numpy
- Scipy
- Fatpack
- pyLife
- wafo

He doesn't.
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No, but it can hurt you
in other ways.
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Furce [N]

PYTHON

Postprocessing

bkr_uca_rear_force.fx_front
400

o M
200
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Time 5]

Cumalative damage

Actual damage
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PYTHON

Postprocessing

— Automatické ulozeni obrazku
* *; This is the modern
= *.pn .
PNg; ~JPg; way to control

a @ python

— Tvorba reportl - ze simulaci nebo méreni
- Word
- Latex

— Cteni, GUprava, zapis jinych formata

- *txt

= *xml

— Excel - knihovna xIrd, openpyxl

- MEé¥ici UstFfedny
= NI - *.tdms
- DEWEsoft - *.d7d,*.dxd,*.dxz - knihovna dwdatareader
- Vyhoda - da se vyhodnocovat ihned po naméreni dat

- Jiné komeréni software —napfr. Tecware
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PYTHON

Optimalizace

— Struktura optimalizace
— Proménné (cokoliv - parameter pneumatiky, hardpoint, kontaktni tuhost,...)
— Resi¢ (scipy.optimize)
— Cilova funkce (vlastni pfinos - jina pro srovnani méreni a sim., jina pro naladéni PYTHON.PY
statiky, apod.) '
— Pocatecni podminky (mlZeme pouzit z Adamsu)

— Vhodna pro srovnani méreni a simulace - nastaveni riznych parametru
— Bud citlivostni metodou - zkuSenosti
— Nebo optimalizaci

— Ukazka na pfikladu: nastaveni pfedpéti pruziny podle méreni
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PYTHON

Optimalizace

— Stejna vzorkovaci frekvence pro test i simulaci - jinak interpolace!

— Struktura skriptu

15

1.
2.

o kW

Vytvoreni subsystemd, kde jsou proménné
Vytvoreni souboru .*cmd
A. Assembly
B. Nastaveni analyzy (vybér analyzy (manévru), time step, end_time,...)
C. Ulozeni cmd
Spusteéni ulohy pfikazovym rfadkem
Precteni vysledku (*.req nebo *.res)
Vyhodnoceni cilové funkce (napf. porovnani simulace a méreni)
Zmeéna parametru a zpét na krok 1
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min 12 x T Ax-x*Tb

Cx>=d
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PYTHON

Optimalizace

— Cil: najdi optimalni pfedpéti pruziny pomoci Installed Length

— Pocatecni nastrel: 320.00000000
- Hodnota po optimalizaci: 350.33795771

16

50

Adams simulation jfs_force_data

s it b e

acement sin
—— displacement test
— displacement sim x0

0 2 4 6 8 10

510 —— displacement sim OPT
— displacement test
— displacement sim x0

|
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PYTHON

Optimalizace
- Vysledky proménné v jednotlivych iteracich
- Vysledky cilové funkce v jednotlivych iteracich

Optimization - SLSQP
Convergence of the Variable
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PYTHON

Optimalizace
- DOE - Adams Insight

— Nevim, jak dostanu vysledky z méreni do cilové funkce

- Python
- Knihovna Scipy, funkce optimize
— Funguje pro vice proménnych
— Sirsi $kala Fesica
— Nelder - Mead - Simplex
- BFGS - gradient
- Newton - CG - conjugate gradient

v

- Adams View
— Adams/Car
- Analytické vypocty
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ZAVER
— Vyuziti Pythonu nam umoziuje:
— Spousténi vice manévril najednou
— Automatické vyhodnoceni rliznych zatéznych stavti
- Automatickou tvorbu zprav ze simulaci
— Optimalizovat ulohy
— Najiti ideadlni varianty
— Naladéni simulace a méreni
— Propojeni s dalSim software: multifyzikalni ulohy

— Cemu se chceme vénovat do budoucna:
— Tvorbé vlastnich plugin(
- Vytvoreni grafického prostredi
— ZvysSeni rychlosti skriptt
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Dekuji za pozornost!

SIMPLY CLEVER
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