CAVA - OVERALL VEHICLE ARCHITECTURE

Functional Overview
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% CAVA — Vehicle Homologation

Vehicle Compliance is a compulsory part of Automotive design.
CAVA (CATIA Automotive Extensions Vehicle Architecture) provides the Fields of &

solution to efficiently and confidently validate the compliance of your Rear View Mirror
vehicle design and architecture against international standards and L \
regulations.

Available as a CATIA V5 or SBDEXPERIENCE enhancement, CAVA is

I \ \
Camera Vision
\ A\

successfully used by OEMs and suppliers world-wide and can be installed NG | NS i\#
as a complete solution or as individual sub products for specific AR Sty o Safety Radius

application areas. Analysis

CAVA Product Portfolio Eretestion

Road Clearance

«  CAVA OVA: Verify the overall vehicle packaging

- CAVA Manikin: Verify seating positions, pedals and headroom
- CAVA Vision: Analyze the direct and indirect vision of the driver
«  CAVA Safety: Analyze safety of occupants and pedestrians

«  CAVA Wiper: Analyze wiper kinematic and wiping quality

- CAVA Tools: Project the silhouette outlines of a complete vehicle
with one click using Silhouette Tools
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__1CAVA - General Features (94 CAVA

Integration into CATIA
- CAVA s integrated into CATIA as a separate workbench or App.
- CAVA features are stored directly with the CAD data.
« Working in part and product context.

+ Automatic feature update on change of any input parameters or
changed geometry.
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Configurable and Open \
« Supported standards are available as readable xml file. - g o ——
* You can create your own adapted company-specific standards

EBDLTUN -

easily.
+ Export your results as regular CATIA geometry for downstream & i““'ﬂ’.”;'f'%‘f’" 4
applications, readable without CAVA. R e
* Create textual, excel and drawing reports using customizable [ S28e s w es mste 480 e miresssessas (2

o5 D | @ Wk | S | B Lo | =

report templates.

Base Data Concept
+ Organize relevant parameters in a central location.
» Define vehicle size, wheel size, driver and occupant placement.

 Define different ground reference planes to accommodate
loading configurations.
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CAVA OVA - Base Data

Manage basic input data to be used for CAVA calculations
« Organize relevant parameters for a project in a central location
 Define vehicle size, wheel size, seating of driver and occupants

 Define different ground reference planes to accommodate
required loading configurations

| =

t- Curb Mass [Mass 1)
{8 RoadPlane

— /@ RoadLine

= @ Frantcircle
(g Backcircle

=,
Front Delta X =0mm
=N
Rear Delta }=0mm
=N
Front Delts ¥ =0mm
=1
Rear Delta ¥ =0mm
=N
Front Delta Z'=-5mm
=
Rear Delta Z=-25mm
elta’=
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CAVA Baze Data.l

i
i:-;- Owverall Data

— Wheel position definition

g Wheels

ﬁ Seats

Loadings

@ By Wheel Center Point ) By Attachment point and Rim offset

—Front

Point (Right) X: | 0mm

E Static Radius : I?rfﬂmm

¥ (>0): I??Bmm

E Diameter: I_l"'wmm

Z: |35{Ilmm

£ width: | 263mm

Rim offset: | 20mm

2} Wheel Camber : I'E'dEQ

Tread (W101-1): | 1346mm

ein/ out: I'E'dEQ

—Back

Point (Right) X: |z?oc:mm

E Static Radius : |35ﬂlmm

¥ (»0): I'ﬁ!gmm

E Diameter: I'.-"wmm

Z: |35{}Imm

| 263mm

Rim offset: I 30mm

Tread (W101-2); | 1546mm

Eb] Ebf BR (] (] | B D) R R R

— Visualization

I3 Show Wire & Show Face

CAVA

|

@ 0K | @ Apply | @ Cancel |




% CAVA OVA - Base Data Database

Function to manage Base Data for different projects and
vehicle variants

Features

Copy, Edit and Rename

Base Data Database

CAVA

To start working with base data database, click right mouse button on desired node of database tree

= Admin

adings

mplel

« Export data to xml or xlsx
* Import data from xml or xlsx
’
* Interface to customer’s own database » I
ilters Manager
{ A B . c | o | E | F | G
1 |Created: _|2022—3—1 CAVA versio 1.33.4 Created for CAVA BaseData import
2 | 1D PARENT NODENAME NODETYPE VALUE
I: 3 | 1 -1 basedata element
4 2 1 overalldata element
5| 3 2 CarWidth  attribute 2000mm
6 | 4 2 BodyWidth attribute  Omm
7 | 5 2 CarCategory attribute Limousine
8 | 6 2 CarDescriptiiattribute Limousine
1 9 | 7 2 ForwardDisti attribute 1000mm
10 B 2 BackwardDis attribute 1000mm
11 9 1 wheeldata element
12 | 10 9 Sshowwheell attribute false
13 | 11 9 ShowWheel' attribute true
14 12 9 ShowCenter attribute false
15 13 9 WheelDistar attribute 2760.01mm
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CAVA OVA - Underfloor Clearance CAVA

This feature verifies the underfloor clearance of the
vehicle and measures slope angles, static and dynamic
curb clearance, inner angle, oil tub, water wading and
wheel fixing clearance.

Supported standards
« Company specific example
- Offroad EU, US, AUS
« KMVSS Art. 5

Features
 Calculates combined overall ground clearance surface

+ Measures and shows clearance values to selected vehicle
geometry

+ Optionally uses wheel diameter or static radius

Result

* Visualization of target and achieved values and surfaces
+ Measured values

TECHNIA

ADDNODE GROUP

Definitions

Base Data: | CAVA Basis BMW E90 |

Standard: | Company intern vl [ Free

Visualization

'3 Show Wire 'd Show Surface

Required | Current | Elements

Front/Back
Position: Both v
Standard
Slope Angle: Company intern j v

Use
- 0
Curb: Company intern O = o l
Dynamic Curb: Company intern O y [
-

Wheel Fixing: Company intern

Inner
Standard Use

Inner Angle: Company intern o pm| ¢ I

Ground Clearence: Company intern O é v

Underfloor Slope Angle - X
- Definitions
Base Data:  |CAVA Basis BMW E90 |
Standard: ‘ Company intern v| [ Free

Loading Front: Design Mass (Mass 2}

Loading Rear:  Design Mass (Mass 2)

Position: Front ~

Wheel Size: O Static Radius
@ Diamete

Visualization

[:l Show Wire '@ Show Surface '@ Display Current Geometry

Required Current I Front Elements | Back Elements |

Front Distance : 11,36mm
Back Distance : Not Available
Front Angle (A106-1): 16,056deg
Back Angle (A106-2): Not Available

HORO



_JcAvAOVA- Lighting Position

This feature gives guidance and verification about lamp
types and their required absolute and relative positions.

Supported standards include
- ECE-R 48, US FMVSS 108
- Japan Safety Regulations Nr. 67, Korea KMVSS
 Australia ADR 13, India AlS-008//2001
+ Taiwan MOTC 2004, China GB 4785-1998

Oo0O0OO00000 82

Ll

N A Y E N

Features
« Shows a grid of limiting borders for each lamp type

9 ok | O Apply | @ Cancel

« Measures if lamp geometry is within allowed limits
+ Creates additional lamp-lamp distance measurements
» Checks the visibility of specific lamp types

Result
* Visualization of allowed limits
+ Report of performed checks
* Measured values

TECHNIA R
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CAVA OVA - Lamp Visibility

Check the visibility of red lamps from a defined zone in
front of the car and white lamps from a zone back of the
car as required by the ECE regulation.

Supported standard
- ECE-R 48

Features

+ Creates and shows the visibility check zone in the front
and back of the vehicle

 Finds and shows the sight rays to incorrectly visible lamps

+ Options to use width of base data or width of selected
geometry

Result
* Visualization of the vision check zones
* Visualization of sight rays to lamps with incorrect visibility

TECHNIA
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CAVA

— *
- Definitions
Base Data: |CAVA Base Data.1 |
Standard: | ECE ECE-R 48 ~| Ofree

Loading: Curb Mass (Mass 1)

Position: | Both ~ |

- Zone Definitions

Distancelabel IZBOGGMM E LowerLimitLabel IWCICIOr‘ﬂm E 2
Anglelabel 15deg @ UpperlimitLabel IZZUUr‘ﬂm E

Reference : |Car Geometry I "|
Extremes : Front : |n0 selection | Rear: |n0 selection |
- Accuracy Calculation
Slow us Fast || @ Both Sides O Left Side O Right Side
o

- Visualization

[J Show Visible Rays = Stop on the First Visible Point & Create Zone

Visible Rays: _ Possible Gap Rays: _

Car Geometry I Lamp Geometry - Front | Lamp Geometry - Rear | Summary

Element Type ~ QI
Bonnet_Top GEOM 2D |\_n|
Bumper.1 GEOM 2D ﬂI
Grid2 GEOM 2D

Right_Fender.1 GEOM 2D =
Bumper_Beam AI
Extrude.1 GEOM 2D v| BE5

o Visible points on lamp(s) found!

@ 0K I @ Apply I - Cancell




% CAVA OVA - Number Plates

This feature is a tool for the verification of the size,
position, visibility and illumination of number plates as
required in a variety of regional regulations.

Supported standards include
« EG EWG 70/222, EU 1003-2010

Mumber Plates

— X
Definitions
© AUS ADR 61/02 Base Data: ‘CA\J‘ABase Data.1 ‘
- USA, CDN Traffic Act 1964 22 ff. = a4 =
oading Front: Empty weight EG
© Chlna GB 15741'1995 Loading Rear: Empty weight EG
Position: |Back w |
Features Illumination Check | Detail Check for the Back position ‘ Result | ﬂ_
* Checks the size and position of the selected number 1 Show Result Upper Limit 2: | 2000mm
Vertical Tilt Check
plate 4 Check Perpendicular Position Tilt: Sdeg .@
* Including specific checks for the rear plate like tilt, Upwara i [30deg @B
VISIbIIIty and pOSItIOﬂ Of the |||Um|nat|0n Current Tilt: | 0.758deg .@ Downward Tilt: | 15deg .@
» Options to help finding an appropriate position on the s i
VehICIe Sidle: |3C‘EJEQ 5 | | Element A
Upper: 15deg . Rear_Door ﬂ
Lower: |Odeg . @
ReSU|t Lower 2: | 15deg . ) ﬂ
* Measured values for size and other properties ;
+ Visualization of positioning area and measurements < >| (B

@ Check has passed

TEC] |N| 2 : | QOKQ oApplyl écance\l
EHXPERIENCE MATTERS
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7

CAVA OVA — Bumper Pendulum

This feature provides the bumper shape and correct
bumper contact position according to the applicable

regulations.

Supported standards include
- ECE-R 42
* US 49 CFR 581
- CDN (CVMSS 215)

Features
 Positioning of middle, rotated and shifted pendulums
 Positioning on front and rear
+ Calculates contact point with the vehicle
+ User defined pendulum profiles

Result

* Visualization of bumper pendulum geometry and
contact points for two different loadings

TECHNIA
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] ik
=="4@ cava Bumpers.1 (ECE ECE-R42)

=

V=" i X
Check result=0k

- Middle pendulum

== 8@ Middle Pendulum 1

PendulumLimit=445mm
e fn Pendulumire
—/hCenter Line

-{& PendulumGeometry

Y
*‘0" Pendulum Touch Point

== 4@ Middle Pendulum 2

=
PendulumLimit=445mm
= .f%.PendulumWire
— /@ Center Line

-\/}i PendulumGeometry

o2
== ¢ Pendulum Touch Point

= o
|BY ¥ Coordinate’=-753,17mm

= 8
IBY ¥ Coordinate’=-0,17mm

= - "~ .
BY Z Coordinate’=153,9mm

@ Middle Pendulum 3
&= @ Middle Pendulum 4
f'l:. Rotated pendulum

EHXPERIENCE MATTERS

CAVA

Definitions
Base Data: | CAVA Basis BMW E20 |

Standard: |ECE ECE-R42 v|C
Position:  Both ~
Visualization Options

S Show Wire 3 Show Surface LB

Enable: 4 Middle pendulum 5 Rotated pendulum 5 Shifted pendulum []

Middle pendulum | Rotated pendulum | Shifted pendulum | Fixed barrier |

Position by

4 Enable 3D-Pendulum -
Position to geometry

Pendulum 1 | Pendulum 2 ‘ Pendulum 3 | Pendulum 4 |
4 Enable transition Surface Co\or:| ] v‘ |

Transition : | 10mm @ Position ; Front
Height: | #5mm H f.?‘ Loading : Curb Mass (Mass 1)

0.5
Precision Positicning : accurate '—J,l— fast %
Front Elements | Back Elements ‘
Element Type 7
Frontschuerze.1 CGR C
C
L
@ _OK I OAEEIII @ C




% CAVA OVA - Crash Barriers

This feature facilitates the positioning of crash barriers
on the front and back of the vehicle.

Supported standards include
- RCAR (2004, 2006)
* IIHS (2009, 2016 small overlap)
- MPDB (2020) overlap

CAVA Crash Barriers - X

Definitions

RCAR (2006 X
2008) Base Dats: | CAVA Basis BMW E90 |

Featu res w: [1500mm EH@ Standard: | RCAR (2008) centric US

¢ POSItlonlng Of CraSh barrlers :1:; |zfinm—gg iri:';fg:::;rlj':nCrashBarr\'erZ 0] Crash Barrier 3

« Entry Card: This option calculates the qualifying bumper = o Eg co i G52 e | s ik co]|
beam height and relevant bumper engagement b S g ety v ol |

H S @ Shape Definition
aCCOrdIng to the RCAR procedure W R Q \\ B1: m@ {Type: Parametric Shape: RCAR (2006} EI‘
- - - 5 = = e
- Calculates contact point with the vehicle. Nl ] W eRL o [ He S

. . . \Jf "L_ R1: |152mm @ Position:- Back -:_;_;,:f;_\sir,
« User defined barrier profiles Ty o Rz:lwsmm—EE R - [

Bumper Beam Engagement & Height X Rotation : Odeg

- Settings 5 Position to Geometry  [] Additional Shift | Omm T

Frame Rail Left : m E [J Use Symmetry
rEntry Card

Result . =
T1 Measurement Zone: | 50mm . i‘

* Visualization of crash barriers geometry and contact vessrenenmes: [ B e

. [e—  Minimal Overlap to Barrier @ From Base Data O Free : =i ; .23
polnts BLs I—EW = B Total: I—E‘W Hae { Front: I 1817mm @ Rear: I 1817mm
- HBR: |1695mm E HB Required : | 75mm E Precision Positioning: accurate U]f fast
« Entry Card values and Drawing *

‘ H@ . i
HBM : | 16,82mm 0.257HBL + 0.5"HEM + 0.25"HBR > = HE Required iR e || s || pnv s | e e | D

r Minimal Height of Bumper Beam Element Type =1
urL: [10099mm PR HT Total 96.49mm = E60_Stossfangertrager.1 CGR ™

T E I | Q HTR: |[100.99mm E@ HT Required : | 100mm E@ cerl
C N | HTM : | 92mm E@ 0.25*HTL + 0.5*HTM + 0.25*HTR >= HT Required

EXPERIENCE MATTERS
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_JcAvAOVA- Side Impact

This feature facilitates positioning of barriers for side
impact crash tests on the vehicle.

Supported standards include

* MDB: Euro NCAP (2009), Euro NCAP MPDB (2015),
FMVSS 214, IIHS

* Vehicle to Pole: FMVSS 214, Euro NCAP
* Door Crush Resistance: FMVSS 214, IIHS

Features
 Positioning of the crash barrier
 Visualize contact area
« User defined barrier shapes

Result
* Visualization of barrier geometry and contact area

TECHNIA
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D1

H2

EXPERIENCE MATTERS

H1

Definition

I Start Limits [300mm I
HoHeght  [500mm @B
Wi Heightt: [50mm @B
2 - Heightz: [200mm @D
w-width,  [1700mm @B
Wi -wigtnt: [600mm AR
D Depth:  [500mm @B
D1 -Deptht: [60mm @B
D2-Degth: [150mm IR
D3 -Deptha: [200mm @B
A-Ange  [45des @B
T Thickness: [3mm AR

@ 0K @ Apply | & Cancel

- Definitions

Base Data: | CAVA Basis BMW ESO |

Standard:

Euro NCAP {2009) - Vehicle-to-Pole

Curb Mass (Mass 1) ]

Loading:

- Center of Gravity

Head Axis Center

- Highest point of the Roof
@ Selected Geometry O Paint O Height: | 1000m =15

- Settings

Impact Angle: |90deg ﬁ?‘ Car Side: |Left Side -

I3 Position to Geometry [ Additional Shift | 0mm

- Precision
Accurate OE‘ Fast
o
Left Side Geometry | Right Side Geometry | Roof Geometry |
Element Type | |
Bodenblech.1 CGR ELU'
Tuer_vo_li.1 CGR
e i
Tuar_hi i 1 =R _nl
Euro NCAP (2009) - Vehide-to-Pole x
D r Definition
i D - Diameter: I 254mm E@

| - Start Limit: | 102mm

L - End Limit: | 100mm =HE@

I @ 0K | @ Apply I ) Cancell




CAVA OVA — Wheel Covering

Regulations require that the wheel is sufficiently
covered by the fender to avoid damage by flying
objects. This feature measures and visualizes the
coverage values.

Supported standards include
- EG EWG 78/549
- EG EWG 78/549 (Perpendicular to road - radial)
+ AUS ADR 42/03
+ Japan (TRIAS 1-1996)

Features

+ Creates and visualizes the outer boundary surface of
required coverage

« Different methods to calculate the boundary surface
according to supported standards

* Measures distance values

Result
* Measured coverage values and visualization
+ Check result if coverage is sufficient

TECHNIA
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| | Loading: |Empty weight EG + co-driver

CAVA

Wheel Covering - X

r Definitions
Base Data: | CAVA Basis BMW E90 |

Standard: | EG EWG 78/549 (Perpendicular to road - 1 V| [ Free

Position: |Fr0nt w |

[1"0Off Road" Calculation rear M Visualize Intersection
3 Create Cut Sections

Calculation type: | Perpendicular to road (radial)

Required Current I Front Elements | Back Elements R [l | »

Front Wheel Covering : o Gaj
Back Wheel Covering : m [

Front I Rear |

Angle COrientation  Distance
30deg Forward 8.7mm
Odeg Forward 17.36mm

50deg Rearward 14,33mm

[lelkl

Angle: IUdeg E Orientation: |F0rward >

@ 0K I @ Apply I - Cancell




_ ] CAVA OVA - Seat-belt mounting points

Seat-belt mounting points -

e
Definitions - Seat definition
. . . . . . Base Data: |CAVA Base Data_B | Seats : |Driver \/‘
This feature provides visualization of the fields Stancrd: | ECE £CE-R14 7] Cfree || Back Angle; [253es =)
containing the allowed positions of the guide and/or Loading: _ Empty weight EG + co-drver 2o
e & Height __eig t Seat Travel
end fitting and/or buckle - :::kﬁ':fm 5 Angular
uide fitting () 3 Create Transition Area
. End fitting (L1) | Guide fitting (J) |
Supported Standards InCIUde '3 Move with Longitudinal Plane Distance : |300mm E
° _ & Move with Height
ECE R 14 [J Move with Angular
© FMVSS 210 13 Show Augiliary Lines
[ Visualize as volume Color: |_ V| il
Features
- . . P Details - o
+ Creates allowed position fields for buckle, guide fitting = =
and end fitting, considering the limits of position : |a;dez @:l I:mj
and distance to each other Ml_n‘lplmm_stm = ——

* Considers the movement of the seat

+ Support buckle and fittings attached to the seat or fixed
to the frame

Min.L1-L2 Distance Front/Quter: | 350mm

Min.L1-L2 Distance Inner Rear: | 240mm

Move with Longitudinal - Special
Move with Height - Special

Move with Angular - Special
Result W,
 Visualization of allowed position fields for buckle and R ‘
fittings

TECHNIA -
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_ ] cAvA OVA - Child Protection & Free Space Top Tether

This feature creates a visualization of the
allowed positions for fixing the top tether of a
child seat, as well as a visualization of the
required free space to fix the top tether at a
given point.

Supported standards include
- ECE-R 14
- FMVSS 225
- AUS ADR 34

Features

* Visualization of the top tether fixing space including the
cutout area based on the seat profile

« Calculation of the R-Point, V-Point and W-Point

Result
 Visualization of the top tether fixing space

* Visualization of the free space around a selected fixing
point

TECHNIA
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';'-.._.I d Protection.l [ ECE ECE-R 144
1 Definitions.

CAVA

Base Data: ‘CAVA Base Data_B ‘

ection element

Free Space Top Tether - X

Definitions
Base Data: |CAVA Base Data_B |

Standard: | Australia ADR 34 V|

Loading: |Empty weight USA/CDN

Point : |TopTe‘[her Fixing Point |

Angle : I[]deg E
1 Mirrored
@ 0K @ Apply I & Cancel I

EXPERIENCE MATTERS

Standard: | ECE ECE-R 14 | OFn
Loading: Empty weight EG + co-driver
Visualization
’V IJ Show points
Seats : |RsarﬁR\gh1 ~ |
Seat Profile : ‘SamPrnﬁlaﬁRearﬁRH ‘
Back Angle: | 25deg =)
Floor Distance : I Omm

@ OK I @ Apply I ] Cancell




1 CAVA OVA - Pedal Clearance

CAWA Wheel Coverin 9.1 [EG EWG 78/549]

This feature measures the clearance between the i e o £
accelerator, brake, clutch pedals and the floor. e e ‘

=
(B Required E min'=50mm

Pedal Clearance - X

Standard: |ECE-R 35 v|Clees

= X
(BB Required E max=100mm

[ Vehicle with automatic gear
- Clearance Definition

=
(B E=51,44mm

= 5
|BE* Required F min'=50mm
=

(B F=56,72mm. E ISC‘mm

Supported standard | e s
- ECE-R 35

E
[

in'=130mm

in'=160mm

[ [ B [

Features L
i ptions

- Calculates actual clearance values [ e P Bl o
00| Floor Section| N Up Angle: | 5deg . Down Angle: | 5deg E

* Supports vehicles with manual and automatic gear i= e e L
- Creates the projection to the measure plane Gy | e | pecmeaer | ot | -
+ Configurable visualization in a 2D Viewer for easy —  |[lf == e om0 ﬂ
capturing and documentation of the result =
=
| _E]
Result
* Measured clearance values

Dimensions | Options

i3 Show Dimensions

(1]
1)
-
(1]
o
(1]
an
(1]
(|

* Visualization of measurement in 3D and 2D viewer : e
N g @ao

* Check result if values are within limits TR —— ¥ o

TEC H N lA EXPERIENCE MATTERS
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CAVA OVA - TCD Clearance

This feature visualizes and checks the required
clearance from the TCD (trailer coupling device) to the
vehicle geometry.

Supported standards include
- ECE-R 55
- 94/20/EG

Features
* Visualize the required free space around the TCD

+ Checks violation of the free space by the vehicle
geometry

 Positioning tool to define the TCD center point in the
allowed area

Result
 Visualization of the free space around the TCD
» Check result for free space violations

ADDNODE GROUP
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82) Min Distance to Left Side :
83) Max Side Angle Left:

84) Max Side Angle Right:

A7) Min Carrier Plate Angle

B7) Max Carrier Side Angle :

A4) Max Lower Angle :

AS) Max Upper Ange :

B5) Max Radius of Coupling Foot :
86) Max Radius of Carrier Plate :
88) Max Side Steep Distance :

89) Max Side Steep Angle :

CAVA

Standard: | ECE-R 55 [ Free

r Definitions.

Base Data: | CAVA Basis BMW ES0

Leading: Gross Vehicle Mass (Mass 3)

r Coupling device

Mid. Paint: [Point.5 |

Hor. Distance (AG): | 88,593 mm Hefght(Aa,Ag);|4ns,31 m E |
- Settings
BB MaxHeight (A9): £20mm |68

Min Height (A8): 350mm E
ﬁ(\ Sphere center height: |-05.31mm ﬁf‘

Additional extension rearwards: | 260mm

Car Geometry

Element Type
Heckschuerze.1 CGR
Heckklappe.1 CGR

fEE

[n}
[}
kol

Blle [+

Do not select geometry of coupling device itself

9 0K D Apply | @ Cancel
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