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CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA Product Portfolio

Vehicle Compliance is a compulsory part of Automotive design.
CAVA (CATIA Automotive Extensions Vehicle Architecture) provides
the solution to efficiently and confidently validate the compliance of
your vehicle design and architecture against international standards
and regulations.

Available as a CATIA V5 or SDEXPERIENCE enhancement, CAVA is
successfully used by OEMs and suppliers world-wide and can be
installed as a complete solution or as individual sub products for
specific application areas.

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

CAVAAll: The complete CAVA portfolio

Pedestrian
Protection

o CAVA TECHNIA

Fields of
Views

Road Clearance

PART OF ADDNODE GROUP

Rear View Mirror

Safety Radius
Analysis




CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA General Features

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.

TECHNIA

PART OF ADDNODE GROUP

* Automatic feature update on change of any input parameters or
changed geometry.

Configurable and Open

* Supported standards are available as readable xml file. ’ e —

¥Hh@m-D O eKa

* You can create your own adapted company-specific standards
easily.

*  Exportyour results as regular CATIA geometry for downstream
applications, readable without CAVA.

0
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* Create textual, excel and drawing reports using customizable Mem B e —
report templates.

Base Data Concept

* Organize relevant parameters in a central location.

] ol el o ] (o] ] ] ] )

* Define vehicle size, wheel size, driver and occupant placement.

* Define different ground reference planes to accommodate loading
configurations
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CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

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

- (g Backeircie
=,

Front Delta X =0mm
=

B Resr Detta 30=0mm
=R

Front Delta ¥ =0mrm

n
a'=0de
“ToelnOutRear Delta' =Odeg
“RatatFront Defta’=0mm

= Ritatnear Delt =0mm

o CAVA TECHNIA

CAVA Base Data.l

Ll
i:-; Overall Data

9 Wheels

PART OF ADDNODE GROUP

R
ﬁ Seats | 5 Loadings

— Wheel position definition

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

— Front

Point (Right) X: | 0mm

E Static Radius: |35“3mm

¥ (=0): I??gmm

Z:IBS'Dmm

Rim offset : |3C'mm

Tread (W101-1); | 1346mm

—Back

Point (Right) X : | 2700mm

Y(=0: I'.-"'.-'Bmm

Z:IBS'Dmm

Rim offset: | 30mm

ﬁ?‘ Wheel Camber: IOdEQ

Tread (W101-2): | 1346mm

=

t$] Diameter:  [710mm =
] width: [263mm =
F=] (8 Wheel Camber: [Odeg =
@ Toein/out:  [Odeg =
£ static Radius:  |350mm =
E2) Dimeter:  [T10mm =)
] width: [263mm =
=

=

@ Toein/ out: I'DdEQ

— Visualization

= Show Wire & Show Face

@ oK | @ apply | @ Cancel |




CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE c CAVA TEC l_l N lA
CAVA OVA —_— Base Data Data base PART OF ADDNODE GROUP

Base Data Database ? >

Function to manage CAVA Base Data for different projects and
vehicle variants

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

= Admin

Features

* Copy, Editand Rename

* Export data to xml or xlsx

* Import data from xml or xlsx

* Interface to customer’s own database

Filters Manager I

[ A B | C | D | E [ F | G [ H | [
1 [Created: _|2022—3—1 CAVA versio 1.33.4 Created for CAVA BaseData import
2 |Ip PARENT NODENAME MODETYPE WALUE
l 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
g | 6 2 CarDescriptivattribute Limousine
9 9 | 7 2 ForwardDist: attribute 1000mm
10 8 2 BackwardDis attribute 1000mm
11 9 1 wheeldata element
12| 10 9 Showwheell attribute false
13 11 9 ShowwWheel' attribute true
14 12 9 ShowCenter attribute false
15 13 9 WheelDistar attribute 2760.01mm 5




CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA OVA - Underfloor Clearance

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

o CAVA TECHNIA

PART OF ADDNODE GROUP

Definitions

Base Data: | CAVA Basis BMW ES0 |

Standard: | Company intern v| [] Free

Visualization
‘4 Show Wire d Show Surface
Required I Current I Elements

Front/Back
Position: Both v

Standard Use

Slope Angle: Company intern =] _’] _;‘
Curb: Company intern O ﬂ] _,
Dynamic Curb: Company intern O ﬁl _,
Wheel Fixing: Company intern = 2.' j

Inner
Standard Use

Inner Angle: Company intern a é Vv
Ground Clearence: Company intern O é v
E |

e | |

— X

Fdl  Definitions.
- W aceData: [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 Curren t I Front Elements | Back Elements |

Front Distance : 11,36mm
Back Distance : Mot Available
Front Angle (A106-1): 16,056deg
Back Angle (A106-2): Mot Available

FORO



CAVA - CATIA AUTOMOTlVlf EXTEI\.IS|ONS VEH|C.LE.ARCH|TECTURE c CAVA TEC I_l N lA
CAVA OVA —_— nghtlng POSItlonS PART OF ADDNODE GROUP

This feature gives guidance and verification about

lamp types and their required absolute and relative :
positions
Supported standards include i s
* ECE-R 48, USFMVSS 108 Em— i%j
* Japan Safety Regulations Nr. 67, Korea KMVSS 1E~§
* Australia ADR 13, India AlIS-008//2001 . ‘:j
¢ Taiwan MOTC 2004, China GB 4785-1998

Features R—

* Shows a grid of limiting borders for each lamp type

* 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



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE
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 standards include
* 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

o CAVA TECHNIA

PART OF ADDNODE GROUP

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

Loading: Curb Mass (Mass 1)

Position: | Both v |

Zone Definitions

Distancelabel | 25000mm EAE® LowerLimitLabel | 1000mm

AngleLabel 15deg (@ UpperLimitLabel |2200mm
|

Reference : ‘Car Geometry I

Extremes ; Eront : |n0 selection | Rear : ‘no selection |
Accuracy Calculation

Slow 0.5 Fast | @ Both Sides O Left Side O Right Side

r )

Visualization

[ Show Visible Rays = 3 Create Zone

Visible Rays: [ Possible Gap Rays: [

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

Element Type 2 ﬂ
Bonnet_Top GEOM 2D M
Bumper.1 GEOM 2D ﬂ
Grid2 GEOM 2D

Right_Fender.1 GEOM 2D =
Bumper_Beam y
Extrude. 1 GEOM 2D i =]

o Visible points on lamp(s) found!

@ 0K I @ Apply I - Cancell




CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

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 many regional regulations.

Supported standards include

* EU 2021-535 Annex Il , EU 1003-2010
* AUSADR61/02

¢ USA, CDN Traffic Act 1964 22 ff.

* China GB 15741-1995

Features

* Checks the size and position of the selected number
plate

* Including specific checks for the front and rear plate like
tilt, visibility and position of the illumination

* QOptions to help finding an appropriate position on the
vehicle

Result
* Measured values for size and other properties
* Visualization of positioning area and measurements

(9d CAVA [ECHNIA

PART OF ADDNODE GROUP

MNumber Plates - X
Definitions
Base Data: CAVA Base Data.1 |
Standard: v‘ [ Free
Loading Front: Empty weight EG
Loading Rear: Empty weight EG
Position: |Back v‘
lllumination Check | Detail Check for the Back position | Result | LI_
[ show Result  Upper Limit 2: |2f'f'f‘f'1m @
Vertical Tilt Check
' Check Perpendicular Position Tilt: 5deg ﬁ?\
Upward Tilt: 30deg .@
Current Tilt: | 0.758deg .@ Downward Tilt: | 15deg .@
Visibility Check
Tilts of Visible Area Blocking Elements
Side: | 30deg Element j
Uppen: 15deg Rear_Door Q
Lower: W.@ ﬁ
Lower 2: | 15deg = :Eg;. ﬂ
=
< > ,ﬁ

6«' Check has passed

f @0oK | @ Apply @ Cancel
| |

9



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA OVA - Bumper Pendulum

This feature provides the bumper shape and correct

bumper contact position according to the
applicable regulations.

Supported standards include
* ECE-R42

* US49 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

u o
=="4@ cava Bumpers.1 (ECE ECE-R42)
= . ~
Check result'=0k
u-tli_- Middle pendulum
=="\@ Middle Pendulum 1
=
- PendulumLimit=445mm
= féPendulumWire
= Center Line
—& PendulumGeometry
&
&= X Pendulum Touch Point
== 4@ Middle Pendulum 2
/=
'- PendulumLimit=445mm
T PendulumWire

"/:.Centerline

2N

"sﬂ PendulumGeometry
2

== ¢ Pendulum Touch Point
7= Z i
|IBY ¥ Coordinate’=-753,17mm
=2 §
B ¥ Coordinate’=-0,17mm

\ " .
|BY Z Coordinate’=153,9mm

M@ Middle Pendulum 3

=" 4@ Middle Pendulum 4

f"f: Rotated pendulum

(odcAvA  TECHNIA

PART OF ADDNODE GROUP

Definitions
Base Data: | CAVA Basis BMW E90 |

Standard: [ECE ECE-R 42 v]C
Position: | Both v
Visualization Options

S Show Wire J Show Surface LB

Enable: 9 Middle pendulum 'S Rotated pendulum 'S 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 |

Surface Color: | I v‘_[
Transition : "Iomm—@ Position : | Front

Height : ﬁ?\ Loading : Curb Mass (Mass 1)

4 Enable transition

0.5
Precision Positioning : accurate '—Jl— fast %
Front Elements | Back Elements ‘

Element Type ]
Frontschuerze.1 CGR C
C

L

D ok | S Apply | S¢

10



CAVA - CATIA AUTOMOTIVE EXTENSIONS VE|:||CLE ARCHITECTURE c CAVA TEC l_l N lA
CAVA OVA —_ CraSh Ba riers | PART OF ADDNODE GROUP

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

Supported standards include

- RCAR (2004, 2006)

* [IHS (2009, 2016 small overlap)

* MPDB (2020) overlap

- ODB (2021) Front as in UN ECE-R 94

CAVA Crash Barriers - X

Definitions

RCAR (2006, - ®
(2008) Base Data: | CAVA Basis BMW E90 |

w: [1500mm =@ Standard: | RCAR (2006) centric US ] OFree
F t R: |3400mm E Crash Barriers: |2 @
e a u re S T1: [25mm . ' Crash Barrier 1 & Crash Barrier 2 [ Crash Barrier 3

* Positioning of crash barriers e ﬁi;}'fifﬁfii?'C”'“““”"s’ == |

. . L e Loading: | Empty weight EG =l
* Entry Card: This option calculates the qualifying bumper N o

beam height and relevant bumper engagement W N s E8 e e - =]

i
. o ? B2 [50mm . e  Position Definition
according to the RCAR procedure v \// e

losy ;
. . . " R2 np2:[15mm el Overlapping: | 100 % E Side: | Left Side
+ Calculates contact point with the vehicle. o e e S e

 User defined barrier profiles S e e e P

Frame Rail Left : [JUse Symmetry
r Entry Card

Frame Rail Righ : 425mm E O Activate =
- o =
T1 Measurement Zone : | 50mm .H E.Q ﬁl

Re S u l_t Measurement Area: | 10mm . v
. . . . _— Minimal Overlap to Barrier @ From Base Data O Free propt; [1817mm = [;r' Rear: | 1817mm =[;f‘
» Visualization of crash barriers geometry and contact T g s, [ Ta|| e AR e

points A

HB Required : | 75mm E Precision Positioning: accurate Uf fast
HBM : | 16.82mm E

@ 0-257HBL + 0.5HBM + 0.25"HER »= HB Required B || s || e e || e e | RO

° M Minimal Height of Bumper Beam Element Type E‘
E n t ry C a rd Va lu e S a n d D ra WI n g HTL: | 100.99mm E@ HT Total : 96.49mm E@ E60_Stossfangertrager.1 CGR m
HTR: [10039mm  EEI@ HT Required: [100mm EH&@ cenl

HTM : | 92mm E@ 0.25*HTL + 0.5*HTM + 0.25"HTR >= HT Required 1 1



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA OVA - 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, [IHS

* Vehicle to Pole: FMVSS 214, Euro NCAP (2009),
Euro NCAP (2015), UN ECE-R 135

* Door Crush Resistance: FMVSS 214, [IHS

Features

* Positioning of the crash barrier
* Visualize contact area

* User defined barrier shapes

Result
* Visualization of barrier geometry and contact area

D1

H2

H1

o CAVA TECHNIA

Definition

I - Start Limit: | 300mm E@

H - Height: m@
H1 - Height1: | 50mm E
H2 - Height2: | 200mm E@
W - Width: 1700mm E@
W1 - Width1: |600mm EH@
D - Depth: 500mm E
D1 - Depthi: |60mm E@
D2 - Depth2: | 150mm &=
D3 - Depth3: | 200mm E@
A- Angle: 45deg =]
T - Thickness: | 3mm Hea

@ 0K @ Apply | 9 Cance\l

PART OF ADDNODE GROUP

- Definitions

Base Data: | CAVA Basis BMW ES0 |

Standard:

Loading: Curb Mass (Mass 1) - |

- Center of Gravity

Head Axis Center

~ Highest point of the Roof

® Selected Geometry O Point 1 Height: | 1000m ﬁ?‘

- Settings

(@8 Car Side: |Left Side >

Impact Angle: |90deg

& Position to Geometry L] Additional Shift | Omm EC) =l
- Precision
Accurate 0',,5 Fast
At

Left Side Geometry | Right Side Geometry | Roof Geometry |

Element Type l\’l
Bodenblech.1 CGR [le
Tiar un li1 CGR
Euro NCAP [2009) - Vehicle-to-Pole x il
D - Definition

D - Diameter: |254mm .@

|

! Li . I - Start Limit: | 102mm [
| i 55
|

L - End Limit: | 100mm

I @O0K | @ Apply I ] Cance\l

12




CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

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

« EGEWG 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
* Checkresultif the coverage is sufficient

- Definitions

§ | Loading: Empty weight EG + co-driver

o CAVA TECHNIA

PART OF ADDNODE GROUP

Base Data: |CAVA Basis BMW E90 |

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

Position: | Front ~ |

[1*0fF Road” Calculation rear ™ Visualize Intersection
d Create Cut Sections

Calculation type: Perpendicular to road (radial)

Required Current I Front Elements | Back Elements n 1 | »

Front Wheel Covering : @ [
Back Wheel Covering : m [

Front I Rear |

Angle Orientation  Distance il

30deg Forward 8,7mm il

Odeg Forward 17,36mm

50deg  Rearward 14,33mm il
-
=l

Angle: IUdeg E Orientation: |F0rward v

@ 0K I @ Apply I o Cancell

13




CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA OVA - Seat-belt mounting points

This feature provides visualization of the fields
containing the allowed positions of the guide and/or
end fitting and/or buckle

Supported standards include
* ECE-R14
* FMVSS 210

Features

* Creates allowed position fields for buckle, guide fitting
and end fitting, considering the limits of position
and distance to each other

* Considers the movement of the seat

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

Result

* Visualization of allowed position fields for buckle and
fittings

Seat-belt mounting points

Definitions

o CAVA TECHNIA

r Seat definition

PART OF ADDNODE GROUP

- hs

Base Data: |CA\JA Base Data_B

| Seats : | Driver ~ |

Standard: | ECE ECE-R14

v| I Free | Back Angle: I

Loading: Empty weight EG + co-driver

& Create Buckle (L2)

E Create End fitting (L1)

[ Create Guide fitting (J)

| Buckle (12) | End fitting (L1)
d Move with Longitudinal

3 Move with Height

O Move with Angular

d Show Ausxiliary Lines

[ Visualize as volume

4 Height

4 Angular

25deg =@

ERROLLOGEN L ongitudinal Seat Travd

4 Create Transition Area

Height Seat Travel
Angular Seat Travel

Guide fitting () |

Plane Distance : |3UUmm

Details _ %
@ a1x: | 5000
El@ azx: [70deg

120mm . @
=

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

MinL1-L2 Distance Inner Rear: | 240mm E@

Move with Longitudinal - Special

A1: |45deg

A2 : |80deg

Min.Plane Distance :

Move with Height - Special
Move with Angular - Special

14



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

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-R14

* FMVSS 225

* AUSADR 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

Free Space Top Tether

Definitions

o CAVA TECHNIA

Definitions.
Base Data:

Standard:

PART OF ADDNODE GROUP

|CAVA Base Data_B |

[EcEecE-R 14 ] Ofree

Empty weight EG + co-driver

Loading:

Base Data: |CA‘U’A Base Data_B

Standard: | Australia ADR 34

Loading: Empty weight USA/CDN

Point : |TopTe‘ther Fixing Point

Angle : IUdeg
O Mirrored

@ 0K

@ Apply I E) Cancell

rofile:  |SeatProfile_Rear_RH |
ngle: [25deg

loor Distanc

[Rear_Right -]

lad
e: [omm =

@0k | @apply | @ cancel|

15



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE c CAVA TEC l_l N lA
CAVA OVA —_— Pedal Clea ra nce PART OF ADDNODE GROUP

This feature measures the clearance between the
accelerator, brake, clutch pedals and the floor.

~ Definitions

Base Data: | CAVA Base Data_B

Standard: [ECE-R 35

[ Vehicle with automatic gear

Supported standards e
] . E [5omm [100mm Jomm ™ B [5124mn
* ECE-R 35, ECE-R35 Amend.2
m nset [omm & [25209m
Features [ [
° - . Pedal Distance: |200mm  [ZJ(EB Calculation Precision: accurate _'Jj’_fst
Calculates actual clearance values for accelerator, e \ _
brake, clutch and footrest e : — .
-+ Supports vehicles with manual and automatic gear s | et e b ]
* Creates the projection to the measure plane

* Configurable visualization in a 2D Viewer for easy
capturing and documentation of the result

Result T

S Show Dimensions @ E EF @6 @H EJ

| ] =) 5 & &
* Measured clearance values e o[22 80 8 B

* Visualization of measurement in 3D and 2D viewer
* Check result if values are within limits

16



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

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-R55
* 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 pointin the
allowed area

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

o CAVA TECHNIA

PART OF ADDNODE GROUP

Definitions.

Base Data: | CAVA Basis BMW E90

Standard: | ECE-R 55 (Ed]
Loading: Gross Vehicle Mass (Mass 3)

Coupling device

Mid. Point: | Point.5 |

Hor. Distance (A6): | 88.593 mm Height (A8,A9): |405.31 mm o

Settings
Min Height (A8): [350mm @8 Max Height (a0): o

ere center height: |-05.31mm .

Additional extension rearwards: | 260mm (5

Details

Parameters

A1) Min Distance from SphereCenter to Top :
‘A2) Min Distance from SphereCenter to Bottom :
/A3) Min Distance from SphereCenter to Carrier Plate
A6) Min Distance from SphereCenter to Front :

B1) Min Distance to Right Side :

B2) Min Distance to Left Side :

B3) Max Side Angle Left

B4) Max Side Angle Right:

A7) Min Carrier Plate Angle

B7) Max Carrier Side Angle

A4) Max Lower Angle :

AS) Max Upper Angle :

B5) Max Radius of Coupling Foot

B6) Max Radius of Carrier Plate :

B3) Max Side Steep Distance :

B9) Max Side Steep Angle

A12) Upper Steep Angle :

A11) Min Distance from SphereCenter to Rear :

The A11 will be used only in case that the back limit

icture
Hi
aomm - AR

ssmm @R
32mm .

Ecm=" |

7smm @R

75mm R |

EEm=
S0des @R
45deg .

=
45deg B
45des @R
145mm @8

el
20mm @R

15des (8
65deg (B
=

is behind the car rearmost point and behind carrier plate.

Car Geometry

Element Type
Heckschuerze.1 CGR
Heckklappe.1 CGR

o
QoK | @napply | @ cancel

Blelo s B X
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CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA Manikin — Eye Points and Eye Ellipses

This CAVA functions simplify the tasks to create Eye
Points and Eye Ellipses as required by international
vision analysis standards.

Supported standards include
* Eye Points: ECE / EWG, ADR, UNECE

- Eye Ellipses: FMVSS / SAF J941 (1965, 1965/revised1972,
1997, 2002)

Features

* ECE Eye Points (V-Points, O-Points, P-Points) according to
UNECE-R 125 for different purposes in vision and mirror
analysis.

* SAE 941 Eye Ellipses as required by FMVSS vision
standards

* Considers SRP point, seat back angle, seat travel,
percentile and other seating parameters

Result

* Eye Points and Eye Ellipses positioned based on the
selected standard and on seating parameters from CAVA
Base Data

‘BE %FXF Point OD

Pm Point Left Eye Point OF
P1 Point

(94 CAVA

TECHNIA

PART OF ADDNODE GROUP

LLLLLL

HPoint

aaaaaaaaaaaaa

18



CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA Manikin — 2D-Manikin Template

This function creates the 2D SAE Manikin template in
different percentiles. Practical positioning options are
available to help to define a good seating position as well
as floor and pedal position and shape.

Supported standards include
¢ SAEJ941 (2015, 2016) —flat shoe and classic shoe

Features

* Manikin template of 95th, 50th and 10th percentile, FMVSS and
user defined values

¢ Positioning methods based on seating reference point (SRP and
Input parameters to determine heel point and pedal position

¢ Positioning methods to determine SRP based on heel, floor and
pedal

* Measurement of legroom for rear passengers

Result
* Manikin template positioned as per method and constraints

* Qutput of reference points and measurements for the joint
angles, seating height and leg room

* Clash feedback

o CAVA TECHNIA

PART OF ADDNODE GROUP

20 Manikin Template

Definitions

Base Data: | CAVA Base Dat_Manikin

Position Parameters

SRP:

I.egRoom:(oZSdmm)l"‘,' mm

Knee Angle :

fype
GEOM 2D

Position Parameters

Torso Angle : [3es

Hip Angle : [ 16deg

SRP:

Leg Room: (+ 254mm) [ Somm

Knee Angle : [14deg

Foot Angle : [

Heel Point :

H30:

Floor Geometry :

Dashboard_geom ‘\_.\I
ﬂ, °
| = Qog
-
=

9 ok | 9 ke | B conce]
== P
= B
L
E@ Outy
=8
=@
— e

Driver_Seat_Alt! GEOM 2D

Edge/Rear_3/Rear_Seat

Blelsls B

Max. distance sidewards: | 127mm EIfB Find: Max Leg Room

.

9 ok | 9 apply| B Cancel

822 A
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CAVA - CATIA AUTOMOTIVE EXTENSIONS VEHICLE ARCHITECTURE

CAVA Manikin — SRP Location Curves

SAE SRP location curves are designed to provide a

good and ergonomic SRP point for a given percentile,

pedal point, seating height and legroom.

Supported standards include
* SAE J1517, SAE J4004

Features

* Required input parameters are taken from CAVA Base
Data

* Selectable percentiles
* Referenced in specific Manikin positioning methods

Result

* SRP location curves positioned based on percentile and
on seating parameters from CAVA Base Data

(94 CAVA

Definitions -

SRP Location Curves

TECHNIA

PART OF ADDNODE GROUP

i X

Base Data: | CAVA Base Data_Manikin |

Loading:
1§ 97,5- Percentil
& 95 - Percentil
5 90 - Percentil
950 - Percentil
510 - Percentil
&5~ Percentil

& 2,5 - Percentil

Standard: | NBAFARAGEEE) v| OFree

Empty weight USA/CDN

@ OK

@ Apply l b Cancell
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~

CAVA Manikin — Head Position Contour
The SAE Head Position Contour describes an area of | -
the position of an occupant’s head for given

Base Data: CAVA Base Data.1

Standard: SAE J1052 (1997) | O Free

percentiles. This CAVA function facilitates the
required headroom measurements.

Loading: Empty weight USA/CON
Percentile (Cut off): 95

Seat: Driver

Visualization
< Show Facial Ellipses 4 Show Circlet Ellipses
‘4 Show Side Ellipses < Show Surface Ellipsoid
4 Create Roof Intersection

Supported standards
+ SAE J 1052 (1997, 2002, 2010)

Translated Contour at Contact position

4 Show Wire 'd Show Surface 4 Create Contact Point
Translated Contour at Required position

[ Show Wire [ Show Surface From: Roof

[ Angle for diagonal clearance: | 30deg EL @

Required | Current | Roof Geometry |
Diagonal Clearance (W27): 28,7mm

|
Vertical Clearance ; 33,65mm

(<)

Features

* Creates the shape of the ellipsoid according to SAE for a
selected seating position

* Measurement of the values H35 (,vertical head
clearance®) and W27 (,head clearance diagonal®)

* Display contact point and displaced position at contact
point

* Transition of the ellipses in vertical and diagonal
direction in relation to roof or origin position

/

© ok | 9 Apply | & cancel|

Result
* Check result if required clearance is achieved

* Visualization elements for HPC and displaced shapes
for contact measurements
21
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CAVA Manikin — Headrest Measurement Device

This feature facilitates the determination of the
backset and height as measured with the headrest
measurement device (HMD) according to regulations

Supported standards include
* FMVSS 202a
* NCAP, EuroNCAP (2023)

Features

* Measurement with a head form placed according to
seating and standard-specific torso link parameters

* EuroNCAP: backset measured as horizontal line distance
* Graphical display of backset and height measurement
« 2D-View display of the standards evaluation schema

Result

* Check result classified according to the limits in the

standard

(odcAvA  TECHNIA

PART OF ADDNODE GROUP

st Tools Window Help

Dol wio® Qlacadmilsr=Tmaf B s A

ur.1 (SAE J1052 (1997)-Driver]

9 ok | @ Apply | @ Cancel
|

e ke BAGY 5 246 e wHenqasnne B Z,.,
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CAVA Manikin — Head Rest Validation

This function checks the width and height of the
headrest in respect to roof clearance distance and
seat positions.

Supported standards include
+ ECE-R 17 (Height and Width)
* UNECE-R17 Rev.7

Features

* Measures and displays maximum width of the headrest
in the required plane

* Measures the height of the headrest for lowest and
highest position at each seating position

* Calculation of "effective top point height" using contact
point in middle position

* Measures and considers clearance to the roof

Result
* Check result if the head rest width is within limits
¢ Checkresultif the head rest height is within height limits

o CAVA TECHNIA

PART OF ADDNODE GROUP

- 8 x
= . % hZ S B P .
told Q¥Xecafalekragmat A NBES gole] ]
- Definitions
Base Data: | CAVA Base Data_Manikin
Standard: |ECE ECE-R 17 - Check Height and Width v| Ofree
| Loading: | Empty weight EG + co-driver
Seat  CoDriver
General | Visuslisation |
Height
Headrest pos.  Highest S Use roof clearance
Min height: [ 700mm Heightt  [0756mm (IR @
= Maxdearance: [Z5mm Clearance: [592mm [ @
Width

Section offset: |65mm E
Min width: [T70mm (@8 Width: 35557m

Headrest | Roof |

Element
HeadRest

L 197487mm

83 '8 248 & uE4nQQAsA0.6EE
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CAVA Manikin —Hand Reach Zones

This function helps to determine the Drivers Hand
Reach Zone as defined in SAE J827.

Supported standard
* SAE J827

Features

* Calculates General Package Factor from the Base Data
Seat parameters

* Considers seat belt restraint type and population mix
* Hand envelope calculated for

* Fullhandgrasp

* 3 Fingergrasp

* Extended finger grasp

Result
* Calculated General Package Factor
* Graphical feedback of the Hand Envelope

o CAVA TECHNIA

PART OF ADDNODE GROUP

CAVA Hand Reach Zones - X

Standard: ‘ SAE 287 v| [ Free

Definitions
|Base Data: |CAVA Base Data_Manikin ‘

Loading: | Vehicle grid parallel

Restraint Population Mix

Restraint: |Type 2a - ’VPopuIation Mix: |50/50 ~| Males to Females

Seat Height (H30)

[Min:lu?wm Max: [205mm . Bl =
Current: | 603,64mm )

Steering Wheel Height (H17)
’VMin:|5307W| Max: [838mm
Hand Reach Reference Plane
[ {8 Offser: [806,79mm H@

General Package Factor

G [-021

Hand Reach Envelopes

Full Hand Grasp: ~| & Show Offset: |S0mm . i

3 Finger Grasp: ~| & Show

Extended Finger Grasp: ~| & Show Offset: [50mm .

f

@ OK I @ Apply] < Cancell
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CAVA Vision —Fields of View on the Windshield

The fields of view on the windshield describe areas on the
windshield, which are relevant for certain studies. These
A-, B- and C-Fields are required to check the regulations
for the wiped area, defrosting or optical properties of the
windshield.

Supported standards include

* ECE-R 43, EU 2021/535 Annex IV, VI (Wiper, Defrosting)
* FMVSS 104, CMVSS 104, AlIS-019, AlIS-011, SAE J198

* ADR 16, ADR 8, China GB 11555-2009 Defrosting

Features
* Calculates the boundaries and surfaces for the A,B,C fields

* Automatically uses Eye Points or Eye Ellipses acc. to selected
standards

* Option to consider daylight opening curves
* Optional visualization of the view pyramid planes

Result
* Visualization of field boundaries and surface

* Feature ready to be use for CAVA wiper and CAVA optical
properties analysis

o CAVA TECHNIA

PART OF ADDNODE GROUP

Fields Of View

r Definitions

Base Data: [CAVA Base Data.1

Loading: ‘Empty weight EG + co-driver

@ Use Standard Eyes O Use V5 Points &

- Curves
'd Enable Daylight Curves

O Two Curves Left: [nc selection

@ Closed Curve:
lectior
I

Right : lno selection

Screen : Windshield

- Visualization
'3 Show A-Field & Show B-Field
'3 Create Faces [ Show Pyramid

 Fields Definitions

| 8]

W103 used for calculation.

@ OK l - @ Cancell

Field OF View Angles N

[ symmetric to Driver Side Passenger

[ Symmetric to Passenger Side e

D b _—

Driver Angle: [15ded] Fe]  Lover:
Center Threshold: | 60mm ey || @

Plane extension

Q0K | @appy | @ cancel

x

Er
ECE
ET=
[laeg  F
fomm B
[000mm ]

Jlizec|




CAVA - CATIA ,TUT.OMOTIVE EXTENSIONS VEHICLE ARCHITECTURE | | c CAVA TEC H N IA
CAVA Vision — Extended/ Reduced Fields of View

The standard ECE-R 43 defines an extended A-Field o s T
and a reduced B-Field. Considering that vision
reference points on the windshield always need to be
in the visible area, several options are available how to
define the reduced B-Field in practice.

- Definitions

Base Data: |(AVA Base Data.1 ‘

Standard: | ECE ECE-R 43 S Free

Loading: ‘Emply weight EG + co-driver V|

@ Use Standard Eyes () Use V5 Points QI
Screen: ‘Wmdsh\eld ‘
'S Enable Daylight Curves

# Closed Curve: Edge.3

O Two Curves Left: |no selection
Right: | no selection

- Visualization

Supported standard
* ECE-R 43

'3 Show A-Field = Show B-Field
'3 Show Faces [ Show Pyramids

Field Definition
LAI 8]

rReduced B-Field Settings
[ Upper Subtraction Area Alternative 1 - Angle

[ Side Subtraction Area

Features

* Different options to create the lower, upper and side
subtraction areas (cutouts) V1Point [y

; '3 Show A-Field '@ Show B-Field
|| Show Faces [Show Pyramids

[ Lower Subtraction Area Cut Out
[ Extended A-Field Subtraction

/2 Poini

* Automatically uses Eye Points for ECE (V-Points)

Al 8|

- Reduced B-Field Settings

| & Upper Subtraction Area [Alternative 1 - Angle v‘

- Field Definition ‘

* Optional visualization of the view pyramid planes including
the subtraction areas

'3 Side Subtraction Area

& Lower Subtraction Area [Cut Out v‘

[ Extended A-Field Subtraction

Result

* Field boundaries and Field surfaces for extended A-Field
and reduced B-Field

@ OK I 9 Apply l < Cancell

26
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CAVA VISIOn - A'Plllar Obstru Ct|0n camn - e | ——— »PART.OFADDNDEGROUP

This feature calculates where the field of view is
obstructed by the A-pillars according to the
UNECE-R 125 regulation.

Supported standards include
* ECE-R125
* SAE J1050 appendix C 1.1 and C1.2

Features

* Calculates the ambinocular obscuration angle of the
A-Pillar geometry for left and right side

* ECE: Uses the automatically created P-Points
* SAE: Using Eye Ellipses Standards SAE 1941 (2010) Visualization

 Visualization of the measured angle and maximum e ‘C“"e"ts‘“”“im“’”“”“""e" "‘
. aximum Allowed Angle Color: | [y ~
possible angle :

. . . Ray Length Type: Up To Geometry
* Visualizes the construction geometry

NEES .. Bn @ @ BE85 “HéesqQQA,8008E 3 248 &

Required | Current | LeftPillar | Right Pilar |

Driver's Angle:  3,079deg
ReSUlt Passenger's Angle :0,184deg g
* Visualization geometry and measured angles e
* Check result for obstruction values for left and right I
side

27
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CAVA VISIOn — VISIOn POIntS PART OF ADDNODE GROUP

The standard UNECE-R125 defines six points which
must be positioned in the transparent area of the
windshield. Therefore, it is important for the designer
to determine the position of these points already
when designing the windshield.

Definitions

Base Data: ‘CAVA Base Data.1 |

Standard: | ECE-R 125 V| [ Free

Loading:  Empty weight EG + co-driver
@ Use Standard Eyes O Use V5 Points ﬂl

Visualization
{U Show Points & Show Rays ‘

Screen : |W|ndsh|e|d ” CGR

Ray Length : I 3000mm E

Top Angle : IYdEQ

Supported standards
* ECE-R125

Bottom Angle : I Sdeg

Horizontal Angle : I 17deg

@ OK I P Apply I ) Cancel]

Features

* Determines the reference points on the windshield based
on the V-Points

* Display of the sight rays based on angles from the
standard

Result

* Reference points on the windshield
* Sightrays from V points through the reference points

28
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CAVA VISIOn —_ VISIOn Pla nes PART OF ADDNODE GROUP

In the Standard UNECE-R 125 planes are defined starting
from the V-points. Between the planes there must be no
view obstructions. There are exceptions for steering
wheel, and some obstruction is allowed in the defined
“Area S”.

Supported standard
* ECE-R125Rev.3

Features

* Creates the plane limits of the obstruction free zone

¢ Checks if obstructions occur in the forbidden zone

¢ Checks the steering wheel height specifically

* Visualizes obstructed areas in “Area S” and calculates the

Definitions

Base Data: !CAVA Base Data.1 ‘

3P NECE R 125 (Suppl. 3) | Ofree

Loading:  Empty weight EG + co-driver
@ Use 5t o5 O Use V5 P a

General | Blocking Elements I Visualization Options I
- Visualization

Front Angle: 4deg [ & Driver's Angle: 4deg E@
Middle Plane Angle: | 1deg E Passenger's Angle: |4deg E
Front Size: 1000mm @ Base Size: 2000mm @ |

|
'3 Create Upper Plane 4 Create Middle Plane ("1 deg”) '@ Create Lov.;

[ Limit planes by vehicle size

Obstruction Check

Steering Wheel: | Steering_Wheel CGR| & Create SW Plane ‘

=5 [ Create 'S' Area '@ Create Blocking Elements & Fill Blo|

Current Blockage: | 23,94 E % Allowed Blockage: |20 . % ;

Windscreen: lWindshield \ CGR ‘

A The required part of the 'S’ area is not visible!

@ 0K ] @ Apply ] <9 Cancel‘

' General Blocking Elements Visualization Options |
obstruction percentage Element Type o
. . . Bonnet_To GEOM 2D I
¢ Considers also selected blocking elements in front of T GEOM 20 —"'
Area S to include virtual image surfaces of Field of View A_PillarLef GEOM 20 oy
H A_PillarRight GEOM 2D

Assistants (HUD overlays) Dashboard] cEom 20 u
=]

Result
* Check result if obstructions are present in the forbidden zone

* Checkresultif the allowed obstruction value in “Area S” is
violated
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~ PART OF ADDNODE GROUP

CAVA Vision — Optical Properties of the Windshield

o QY AafllRtsEr=XEaY BN S, T e—

A windshield needs to comply with regulations with -y

respect to optical quality in the A-Field and B-Field. = o

With CAVA you can measure and visualize the optical T e ——

distortion and the double image angle and check if the ‘ = .

actual values are within the given limits. =
et e o &

[2502 |

uuuuuuuuuuuu P B9
Supported standard |
ECE-R 43
Features , : ,
‘o Qe ekre=EmaY P LS 2GR i opics Distortion - %
Visualizes the measured values as color coded feedback s 5
Shows isoline on the windshield -

Method

Automatically creates a windshield for the given thickness Mot [

Requires material mode

Double angle calculation can consider the correction by
non-uniform glass thickness with a given wedge angle

@ Step: | 0,005

D 4 U pok O s Critical
Interactive measurement of user selected points =
Result ) e R En. v Ea

Check result if optical distortion and double image angle is e e e

within the limits of the regulation 30
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CAVA VISIOn — Rear VleW error PART OF ADDNODE GROUP

Tools  Window  Help

The CAVA Mirror function shows the fields of vision e o e UV
through the rearview mirror, including measuring possible / /, b e
ObStrUCtlonS- |n addltlon to CheCkS Of the homotogatlon 'w(Rﬁ;zv:::(;nlm_S(Em_mmmM'“n oving CEENERGR O ""ﬂl

rewi0S (Wall)) Definition | Rotation | Elements | Visualization | Target/IF |

requirements, you can easily check how changes to
individual mirror parameters affect the field of vision.

Supported standards include /

* ECE-R 46, FMVSS 111, GSO
with instruction fields defined on road and on wall

Complete | Near | Far

Leftiye [125@ % Righteye [DIEE@ % Totat PISEIER % (]

Percentage of blocking of the instruction field - calculated on road / wall

Features &
* Shows the ambinocular field of vision of the mirror ——

* Parametrical mirror definition (planar, spherical, toroid and
aspherical) or definition by selected surface. Available for
exterior and interior mirrors.

* Visualizes and measures obstructions by the car geometry
* Visualizes the resulting vision cone

9 ok | O Apply | & Cencel

o

Result

* Checkresult if complete instruction field is in field of vision
¢ Checkresult for % of allowed obstructions

¢ Checkresult for mirror glass parameters
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CAVA Vision — General Mirror

This function enables the user to detect mirroring
reflections of specular or illuminated interior elements
in the glass surfaces like windshield or the side
windows.

Features

Shows the reflection of selected elements in the screen
Use multiple eye-positions for drivers of different sizes
Monocular, binocular and ambinocular result

Shows the vision cone to the reflecting elements

Detect if the reflecting or illuminated element is covered by
a glare shield

Interactive vision ray check of selected point on screen

Result

Visualization of reflection on the windshield
Visualization of the vision cone

o CAVA TECHNIA

PART OF ADDNODE GROUP

CAVA General Mirror - X

Mirror Surface; |WmdshieldGIass | Cinvert

Target Surface: |nc selection | [1Show on target

- Eyes

Active  MName Description
Eye(s).3 CAVA Eyes

eo| =| w
- Calculation

Type: @ Monocular O Binocular O Ambinocular

0.5
Precision: accurate fast

I
r )

Elements | Visualization Interactive |

& Show Boundary Curves
[ Show Visible Cone  Size 1000mm &8
[ Show Over All Result

Maonaocular Over All calculation type: O Binocular @ Ambinocula

Binocular: | [N Ambinocular: [

| @ OK i OAppIyl aCancell
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CAVA Vision—-Direct View

This CAVA function checks the view in a defined
direction, e.g. to the front, rear or to the side.

The aperture angle between the possible top and
bottom vision rays is determined by the window
opening. The limiting geometry of the vehicle can be
taken into consideration.

Supported standards

* GCIEA124-1-U

« GCIE A123-1-U & GCIE A123-1-L (Front)
* GCIE A123-2-U & GCIE A123-2-L (Rear)

Features
* Calculates upper and lower view angle
* Visualizes the maximum angle sight rays

* Checks visibility of user selected point for requirements
like the visibility of a traffic light

Result
* Check result if required angles are achieved

o CAVA TECHNIA

PART OF ADDNODE GROUP

- Definitions

Base Data: |CAVA Base Data_B 1

@ Use Standard Eyes O Use V5 Points

Loading: Design Mass (Mass 2)

Al

\
Standard: ‘ Company Intern Front View V‘ [ Free ‘
|

Plane Elevation : IOdeg

Line Length : | 1500mm

Top Angle : 12,317deg
Bottom Angle: 8,474deg

Required I Current | Points I View limiting Window | T : 4| »

@ Show Lines To Points [] Show Required Limits

@ OK I @ Apply I <9 Cancell
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CAVA VISIOn -_ DI reCt VIeW 3D PART OF ADDNODE GROUP

Create the obstructed areas on the road or on a wall
around a car from the driver’s viewpoints. Analyze and
detect obstructions from the steering wheel on the
dashboard.

Supported use cases
* All-round Vision
* Vision on the road to the Front

Bt Yew juet  Jook  Wedow  Help

- ¥
Seonidclcilobmid qio® QrALASSNSEr=TXEAT BNEE. LR }

Features

Standard [Front vew - Sphece R0 ambnocudar Clfree

* Calculate the vision boundaries (“shadow lines”)

Loading:  Design Mas (hesis 2

[y pr— —

* Calculate obstructed and visible area on a target surface

* Create monocular or ambinocular vision results

* Visualize the resulting vision cone

* Create the “hood line”

Result

* (Calculation of all vision boundaries

* Create an overall result for multiple eye positions De8s. 80 o 6P m48S 3 530 e unisalsa815E ‘.
34
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CAVA Vision —Camera Field of View

Calculates the vision cone for a camera and visualizes
the visible areas on the road, wall or other objects.
Calculates the combined view of a set of cameras
(like for artificial “surround view”).

Applicable for optical cameras but also for similar

sensors like ultrasound and thermal imaging and radar.

Supported standards
* ECE-R 46 (CMS IF visibility and obstruction value)
¢ Customizable use cases

Features

¢ Calculate the vision boundaries (“shadow lines”)

* Calculate obstructed and visible area on a target surface
* Create combined vision of multiple cameras

* Visualize the resulting vision cone

* Supports user defined vision cones:
Conical, Pyramidal, Custom by section or surface, LIDAR

* Considers monitor shape and overlays displayed on the
monitor

* Camera Preview Window

Result
* Resulting Field of View boundaries and areas
* CMS Rear View: Check result for % of allowed obstructions

Camera Preview T X | Camera Field of vie

Horizontal: Vertical: | Odeg E
Background color: | N |

o CAVA TECHNIA

PART OF ADDNODE GROUP

Definitions

Base Data: | CAVA Base Data_Manikin J

Standard: ‘IF on Wall (UNECE-R 46 Rev.6) v‘ (s

Loading:  Empty weight EG + co-driver

Position:  Passenger side ~| Ref.camera: Camera.1 e

Offset: | 4000mm B remtive:  eves
mnfnites [150000mm {8 Oishow: |

dex Coord Related Coord Related

Inde

1 Z:0mm road level Y: 1000mm  passenger ...

2 Z:20000m... eyes ¥:4000mm  passenger.. on road
3 Z:0mm camera ¥: Omm passenger .

4 Z: 0mm road level ¥Y: Omm passen: ger ...

—IF Blockage

Total perm.: |10 .@ % Total: | 1.068 E % o

Blocking | OQutside Blocking | Refraction | Additional Geometry |
Element Type ~ | O

Right_Door1_out GEOM 2D o
Right_Handle1 GEOM 2D cer
Right_Handle2 GEOM 2D .
-
- |
@ ok | @ apply | @ cancel
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o CAVA TECHNIA

CAVA Vision — Monitor Check for Camera Monitor System

Function to check monitor position and create entropy
pyramids acc. UN ECE-R 46 Rev.6.

Together with “CAVA Camera field of view” this
facilitates measurement of the “ratio of projected area
leaving the vehicle”.

Supported standard
* ECE-R 46 Rev.6

Features

* Checks limits for horizontal and vertical angle of monitor
center to the mid eye point

* Creates the direct and mirrored entropy pyramids
(standard and extended range)

* Creates help geometry to define a Camera Field of View
analysis

¢ User defined monitor surface and up-direction

Result
¢ Check result for monitor position
* Result geometry of the monitor entropy range

Monitor defined size

e

- “ﬁ\\n "
£

- o
A
. «
. «°
Exteng, -
ed isog,,
Py ra,

nge |
Mirrored pyramid of the
Extended Isotropy Range.

Ratio of projected area vs. luminance of the diffuse illuminator
Procedure for determining the ration of the projected area leaving the velucle:

(a)  Determune the projected area in the velucle that represents the murror
reflected direction from the monitor extended 1sotropy range.

(b)  Evaluation shall be made in the centre of the monitor defined size, under
consideration of the momtor design viewing direction (see figure
below).

PART OF ADDNODE GROUP

CAVA Monitor Check for CMS - x

Definitions

Base Data: [@\AN:ERY0E R

S EIGHIE N ECE-R 46 (Rev.06) - extended range ~| OFree

Loading: |Vehicle grid parallel

@ |Jze Standard Eyes O Use /5 Points ﬁl

- Monitor

Options I Visualization |

Surface: | Extract.1 ‘

Mid Point:  [Point.29 \

Up Direction: |no selection ‘

- Position Check

Max. allowed Hor. angle; |55deg [[P Current Hor. angle; |33,306deg [[]" o
Max. allowed Vert. angle: |30deg . @8 Current Vert. angle: | 22,353deg . C) o

- Isotropy Range

QO Use Standard Range Hor. Angle: | 7deg . @@ Vert. Angle: IGdeg .@
@ Use Extended Range Hor. Angle: | 12deg ﬁ"' Vert. Angle: I‘Hdeg E@
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CAVA Vision — Close Range Visibility

Regulations require the visibility of an ,obstacle” for the
driver by direct view or by using a mirror or other optical
systems. The obstacle, which is defined as a cylinder with
a height of 1 m and a diameter of 0,3 m, must be visible
(even partly) in a defined range in front of and on the side
of the vehicle.

Supported standards

* MLIT 619/2002 Att.81

* ECE-R 125 Frontal Field

* ECE-R 166 Front and Lateral Vision

* FMVSS 111 and ECE-R 158 (Rear View Camera)

Features

* Detects and measures the Blind Area according to MLIT and ECE

¢ Support specific ext. eye point definition for MLIT and ECE regulation
* Shows the visible and non-visible areas on the test cylinders

¢ Combines direct vision, mirror vision and camera vision

* Camera definition like in Camera Field of View

* Import Mirror definition from CAVA mirror analysis

Result
¢ Check result for MLIT or UNECE Blind Area and FMVSS111 requirements
* Detailed visibility feedback on the test cylinders

Help.

CAVA

di'et QKerritalekr=YEaT oo 8

TECHNIA

PART OF ADDNODE GROUP

1 Definitions

Base Data: | CAVA Base Data_B.

[T IMLIT 619/2002 Att.81 (car contact)

Loading:  Empty weight Japan + co-driver

General | Demo Cylinders | Eye | Mirror | Camera
Outputs

Bind areas | Visualization |

Blind Area.1 255,792 280,698

Name Current Length Permitted Length  Status

]

o 0K l ) Apply. ) Cancell
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CAVA Vision—-Plan View

Visualization of all around view according to GCIE
requirements. Automatic calculation of GCIE pillar
obstructions and DLO angles as parameter values.

Supported standards
* GCIE Plan View

Features
« Selection of vehicle, window geometry and headrests

* Customizable display in 2D-View window with capture
option

* QObstruction angles and day light opening angles
calculated as parameters named according to GCIE
guidelines

Result

* Visualization of obstructions and DLO

* Parameters for obstructions and DLO angles
* Calculates overall obstruction angle

o CAVA TECHNIA

Plan View - X

Definitions.

Base Data: ‘CAVA Base Data_Manikin ‘

Standard: | GCIE Plan View (635mm above SRP) ~| Ofree

Loading: | Vehicle grid parallel

31,512
Overall Angle: | 95547deg B sackoround Color: | MM | Gy

PART OF ADDNODE GROUP

Plan View

s

Definitions

Base Data: ‘CAVA Base Data_Manikin

Standard: | GCIE Plan View (635mm above SRP)

Loading:  Vehicle grid parallel
R Use Standard Eyes O Use V5 Points @

 General | Result | angles |
Calculation
" O ests [ Use Rear Head Rests
Visualization
Day Light Opening Obstruction
Geometry: || | [
Text: [ V| — |

Size of Circle: I 5000mm

E [ Use Wireframe only

[ Create Intersection Geometry

38

Car Geometry | Windows Geometry | Front Head Rests Geometry | Rear Head... g e
Element Type =]
no selection | g
CGR
Plan View - X
Definitions
Base Data: |CAVA Base Data_Manikin |
Standard: | GCIE Plan View (635mm above SRP) v‘ [ Free
Loading: Vehicle grid parallel
@ Use Standard Eyes O Use V5 Points ﬁl
General | Result | Angles I
Obstruction Angles Day Light Opening Angles
Name Value MName Value
A160-A1 13.217deg DLO-1 73,979deg
A160-A2 25,681deg DLO-2 22,033deg
A160-B1 15.87deg DLO-3 31,512deg
A161-A1 10,674deg DLO-7 3,368deg
A161-B1 12,035deg DLO-8 22,006deg
A161-B2 1.032deg DLO-9 30,756deg
A161-C1 17.038deg DLO-10 80,799deg
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CAVA Vision —AAM View

This feature checks the view angle to the monitor of
a GPS Device and visualizes the required 2D View
range.

Supported standards
* AAM

Features

* Shows the sight ray to the navigation device screen
* Visualizes the downward surface

* Measures the vertical view angle

Result

¢ Checkresult if the vertical view angle is within given
limit

o CAVA TECHNIA

PART OF ADDNODE GROUP

AAM View

- Definitions

Base Data: ‘CAVA Base Data_B

Standard: | AAM View 2D (635mm above SRP)

v| [Free

Loading:  Vehicle grid parallel

@ Use Standard Eyes O Use V5 Po &I

r GP5 device

Mid point: |LCD_Mid_Point

- Check options

Max allowed 2D angle: I 30deg

=

Current 2D angle: I 17,363deg

=

A Create Forward Line I 1000mm

d Create Downward Line @ Create Downward Surface

=

0 Check has passed

@ 0K l @ Apply l - Cance\l
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Tl : : c CAVA ;lR.TOFEADgODEI;!)UPN lA
CAVA Vision — Rear Window Defrosting

The rear window needs to be defrosted so that the

Rear Window Defrosting - X

area corresponding to the required mirror regulatory
field, is sufficiently visible. CAVA displays this area and
can calculate the coverage value based on the input of

Definitions

Base Data: |[@AVAY:EELYMEIEN ]

Standard: | 1256/1992 Sec. 28 (Finland) - ECE ECE-R v | [1Free

Loading: Empty weight EG + co-driver
Inputs
the actual defrosted zone oo
nternal Mirror: A
® Linked Mirror: |CAVA Mirror.3 { ECE ECE-R 46 rev.06 (Wall) ) |
Rear Shield: |Rear5hieIdTransparem |

Defrosting Area: |F\II.1 |

Supported standards

- 1256/1992 Sec. 28 (Finland)/UNECE-R 46 rev.06 (Wall) s[5 3D % e [55 I » @

|_ v| 4 Show Wire & Show Surface

Features

Left Field
[ | [ Show Wire [l Show Surface

* Shows and creates the area of the instruction on the rear
window to be defrosted

Right Field

| V| [ Show Wire [ Show Surface

[0 Show Construction Geometry

* Based on given defrosted area calculates the coverage
value

@ 0K I @ Apply I ] Cance\l

Result
* Check result if required defrosting is achieved
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CAVA VISIOn — VISIOn Sectlon PART OF ADDNODE GROUP

A trucks driver’s direct vision on the road is important
for safety of pedestrians.

This feature analyzes the view obstructions on a 12m
circle (around a single eye point) on the road.

Supported standard
« StVZO 35b

Features

* Calculates number of obstruction on the required circle i st
* (Calculates obstruction ratios in vision sector B Do [ e Oatarigns
Standard:
S ———
ReS u l_t ::‘:;\Sl 20 Viewer | Result |
. . . . . . . . Arc radius: Vision Sector Line length: | 9500mm 408
* Check result if obstruction is within limits of the regulation S e
.—J'_

Obstruction Settings

¢ Check result for % of allowed obstructions st e =

Minimum Allowed Obstruction Ratio

{In Vision Sectors | -]} Out of Vision Sectari | I =J@E} Disregard Threshold: | =i

Number of Obstructions
Allowed: 6 . Current: 2 E (/]
Alloy ision Sector: |2 EI@8 current in ision Sector: [ =

_Vehicle geometry | Window geometry | Visualization

Element Type =)
R-AP GEOM 2D Lota |
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CAVA Vision —Large Vehicle Close Range Direct Vision

The CAVA Direct Vision function measures the visible
ground volume around a truck cabin acc. to London
directive TFL and ECE regulation

Supported standards
* ECE-003155-1 - Large Vehicle Direct Vision
* UNECE-R 167 (Level 1,2,3) —for class M2, M3, N2 and N3 CAVA Direct Vision

Definitions

Base Data: |CAVA Base Data_Manikin

Fe atU re S Standard: |TesT TFL Direct Vision Standard H

Loading:  Empty weight EG + co-driver

* Shows the required vision volume around the cabin

@ |Use Standard Eyes O Lse VY5 Points | 84

* Calculates the visible volume for the front, left and right

Rating | Thresholds | Visualisation | Interactive |
view direction from the automatically calculated eye
pOIthS Front offset: IZUUUY‘WI"W ﬁ?‘ Rear offset: |1CICICImm E =

Driver offset: I 2000mm E@ Passenger offset: |45lelmm E@
Height: I 1602mm ﬁ?‘ [ Show | [ v|

Discretization : accurate Oi‘s
o

ent volume

* (Considers obstructions and windows of the vehicle

* Visualizes the resulting vision cone

fast

Blocking elements | Left window | Windshield | Right window |

R e S u lt Element Type Q
* Check result if vision volumes are within the required limits o seiecten L]

* Creates the star ratings according to the standard
42
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CAVA Vision vs. available Sub-Products - Comparison

Vision Fields on the windshield
A-Pillar Obstructions

Vision Points on the windshield
Vision Planes

Optical Properties

AN N N N

DirectView

Rear View Mirror
General Mirror

Direct View 3D
Camera Fields of View
Monitor Check for CMS
Close Range Visibility
Plan View

AAM View

Rear Window Defrosting

S S P P Bl Bl Yl P

Truck Vision Section and Truck Direct Vision 43
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CAVA Safety — Pedestrian Protection

Prepare the impactor simulation on the digital model
according to legal requirements and consumer protection
guidelines. The feature calculates the reference curves,
Impact points, and areas for head and leg impactors on the
vehicle front

Supported standards include
« ECE-R 127, Euro NCAP, C-IASI 2024

Features

* (Calculates the BLE, BSL, BRL and WAD reference and
offset curves on the bonnet, cowl and windshield area

* Calculates the impact areas for child and adult headform
impactors and the bumper test zone for ECE

* Calculates the bonnet top grid and upper and lower leg
grid of target points for NCAP

* Configurable accuracy and construction geometry

Result

* Visualization of impact area and target impact points for
head and leg impactors

* Calculated impact points and target angles

BY gt e ot Yiew jaer  Jook  Mfndow Help

o CAVA TECHNIA

PART OF ADDNODE GROUP

B s B

.=6'g

.......

E

B steenng e

mégﬂﬂ#«l:ﬂe‘&,un ‘ot QXanrSaNssre

ot

v

«
DEE

=)

BN 2 O BGE S

3248 8 wm4n’A500086

e

=@

oput Geometry | Sectn Panes | B

Genersl Sufaces | Bumper | Bumpes Besm |Frontal UpperSul | »

=

it ey | secioaries |

GEOM2D

Geneot Stces | Bmp | Sempr B |t UpperSt <[

e
E|
-
>
The cption Suppress Automatic Update s actvt .
Use Applytoforce the colculation
9 ok |9 apply | 9 Cancel | _Rebuitdan |
>
2
%
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CAVA Safety — Pedestrian Protection Offset

This visualization helps the designer to measure the
distance from engine geometry to the pedestrian
Impact zone on the bonnet hood. The CAVA function
creates an offset surface from the Pedestrian
Protection reference curves to the inside of the engine
room.

Features

* Visualization of distances as heatmap on the bonnet or on
the engine components

* Creates offset surface in the bonnet top area
* QOption to define an active engine hood
¢ Customizable accuracy

Result
* Visualization of distance on the hood
* (Calculated Bonnet offset surface

* Measured minimum distance values for each selected
engine component

o CAVA TECHNIA

PART OF ADDNODE GROUP

Pedestrian Protection Offset = X
Definition
Pedestrian Protection (feature): jCAVA Pedestrian Protection.1 (

Standard: easurement without Offset g mIZ Y

Calculation Type: Measurement Only

Active Engine Hood

[0 Use Active Engine Hood = _! _EI
Exact Offset/ Visualization Precision
‘ Offset: |50mm . Measure: accurate ?'1 fast
Measurement
| Geometry (below Bonnet) | Color Map
Element Type Dist _E,_']]
Engine GEOM 2D 6,5Tmm Logh
Groundplate GEOM 2D -347mm ceRr
CLOSED_SHELL #787875 GEOM 2D  144,26mm s
Beam_Extended GEOM 2D 263,7mm
RoadPlane GEOM 2D 211,6mm A]
Left_Frame GEOM2D -14,23mm =i
|_E|

The option Suppress Automatic Update is activated.
Use Apply to force the calculation.

ook | @appy| @ cancel|
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CAVA Safety — Head Impact

The FMVSS 201 standard describes a series of
reference points (target points) within the interior of
the vehicle to be used for head impact tests. The
CAVA Head Impact feature generates these points
based on the selected geometry.

o CAVA TECHNIA

PART OF ADDNODE GROUP

Head Impact - X
- Definitions
Base Data: ‘CAVA Base Data.1 |
Standard: | FMVSS 201U (1998) V‘ [ Free

Loading:  Gross Vehicle Mass (Mass 3)

Inputs

{gl Number add. Pillars:

Calculation Type
O Both Sides O RightSide @ Left Side

- Target Points

EI 'd Upper Roof EI

Supported standard

* FMVSS 201U

Features

ﬁ & A-Pillar Q ﬁ & B-Pillar Q
=gy| O] Additional Pillars H ﬂ 'd Rearmost Pillar g
EI 3 Front Header EI EI & Rear Header EI
ﬂl 4 Side Rail EI EI 5 Additional Side Rail EI
3| ORoll Bar | 25| OBrace =
2| Ostiffener | & Osliding Door =

- Exclusion Zon

O Rear Begin Distance: |600mm E@ O Visualize

* A Selection Wizard to guide the user during the selection
of the required vehicle components

Upper Roof Geom I Pillar Geom | Instrument Panel Geom | Ope... ; il

* Creation of A-, B-, and rearmost pillar target points
* Creation of upper roof area

Element Type ]| @ Interior
Interior_Roof_Relevant GEOM 2D L. | O Exterior
Int-Roof-Ext GEOM 2D
=]
L
|_E|

* Creation of side rail and front/rear header target points
* Creation of the construction geometry

Sun Roof Opening :
Upper Edge of Windshield :

no selection

Upper-WS-Edge

=

| QoK | OAppIyI !ICanceIl

Result
* Visualization of target points
* Report of all created target points and coordinates
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CAVA Safety — Safety Radius

The safety radius feature checks the exterior vehicle
geometry if the minimum required radius is violated. It
considers the reachability with the test sphere and the

specific radii for bumper zone, lamp and grill elements.

Supported standards include
« ECE-R 26, EU1023/2010 (Number Plate)

Features
¢ Calculates the floor line
* Checks the reachability with a 50mm test sphere

* Considers specific radii for measured gap size on grille and
lamp elements

* QOption to create the bumper zone and considers its specific

radius requirement
* Interactive check allows markup of selected points

Result

* Visualization of points violating the allowed minimum radius

* Markup and section views of user defined points with
measurements for gap size and projecting height

o CAVA TECHNIA

PART OF ADDNODE GROUP

Kot yew [nset lools Wundow Help

23k -clelo 8 tind |

Loading: e Mass (Mass 3)
S Do Radius Check [] Do Bumper Check [] Use Upper Limit & Use Floor Line [] Do Num
Limits | Options | Result | Violated Points | Visualization | Interactive Check | <>
Y Interactive Calculation
X Y z Crv.Radius  Gap Size Crv.Rad.1  Crv.Rad2

omm [[omm |[omm | | [ il Bl
ppppp

1.0 [10)| )| [mm EEIE Reachable: | =

[J Unreachable: I

Options
[F a| @ | [T7 sedionColor [ | =

P ——

"’\—;\fw,,,_,, o717
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CAVA Safety— Interlor Mlnlmum Radlus PART OF ADDNODE GROUP

The minimum radius feature checks the interior vehicle
geometry to see if the minimum required radius is
violated. It calculates the head impact and exclusion
zones, considers the reachability with the test pendulum
and the specific radius requirements for each zone.

Base Data: | CAVA Base Data.1 ]

Standard: |ECEECE-R21 V‘ [ Free

Loading: | Empty weight EG = co-driver

'S Create Head Impact Zone = Do Radius Check

/5 UseLevel of Inst. Panel (5 Use Excluded Area

:
Seat . o
S 70X

Interact

Supported standards include LZ“;‘“ ‘
* ECE-R 21, FMVSS 201 0 Pl; J
] |

Features
* Calculates the head impact zone, level of instrument panel

and exclusion zone around the steering wheel =
LowerDashboard ~ GEOM 2D O O g O
* Checks the reachability with the 82.5 mm test sphere s
pendulum fixed to the occupant’s seat e e
2 v =|w L=

* Considers specific radii for the “reference zone i s W I it o ot 1 o D it
The option Suppress Automatic Update is activated.
Use Apply to force the calculation.

* Interactive check allows markup of selected points

Result

* Visualization of points violating the allowed minimum radius

* Visualization of the head impact zone

* Markup and section views of user defined points 48
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CAVA Safety— Kneeform Mlnlmum Radlus PART OF ADDNODE GROUP

Feature to check for minimum radius on interior
vehicle surface below the level of instrument panel.
Reachability of the tested points is calculated using
the kneeform shaped template.

Definitions
Base Data: | CAVA Base Data.

Standard: |TAEEEH] | Ofree
Loading:  Empty weight EG + co-driver

5 Do Radius Check ' Use Level of Inst. Panel ' Use Blocking elements

Radius Check | Limits | Resuit | Violated Points | Visualization | Interactive Check |
Interactive Calculation
X Y 74 Crv. Radiu: Incl. Angle
[ 842,45 mm |[5204mm |[76874mm |[670752mm |[-289%79deg | 3l

Point
o [107 [0l s [2omm Hredwe | = =|

Supported standard

© EC E - R 2 1 [? Unreachable: |
[ﬁ"‘—.J [T sectionColor [ : :"
Features

* Calculates the level of instrument panel lines

* Checks the reachability with the kneeform shaped
element as defined in ECE-R 21 under consideration of
movement and rotation angle.

v
CGR

* Considers obstructing elements like floor and steering / 0 e S Lot e
wheel ——
* Interactive check allows markup of selected points et ) | Smen|

Result

* Visualization of points violating the allowed minimum
radius

* Markup and section views of user defined points
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~

CAVA Safety — Seat Minimum Radius
Feature to check for the minimum radius on seat Bomnpeaan
geometry according to ECE R-17. The feature L ——— .
visualizes areas 1, 2 and 3 and checks the radii for ol moryerereprms
these areas. Supports seats with and without - e e e e —
headrests. i = L
\ e : ne: [100mm EHi@
=8
Supported standard
eeeeeeeeee ] cor
§ Emﬁlgl;l
Features |
* Calculates the areas 1, 2 and 3 for seats with separate e
headrests, integrated headrests and without headrests
9 ety | S cancat]

* Checks the reachability with the 82.5 mm test sphere

@0 R @ B e

I
NEasy 8288 & umen’ASAT 066

* Considers specific minimum radii forarea 1, 2 and 3
* Interactive check allows markup of selected points

Result

* Visualization of points violating the allowed minimum
radius in the given areas

* Markup and section views of user defined points 5o
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~

: : PART OF ADDNODE GROUP
CAVA Safety — Radius Section Measurement
. . . Radius section measurement - x
CAVA section radius check function can be used to o 23,10 PW Profile Y (cc> Smm)
detect radius and convexity violations on section curves Sondar [ 970 P ey > Som | O e o™ o)
of aerodynamic surfaces or functional parts for F1 and T 3.7.1 SidepodX (cc > 200mm)
motorsport specific regulations ST b Seposfec 200 o
Concave > 50mm p 7 4a CokeP/EngCvr X (cc > 30mm, cv > 73mm
J 3.9.1b FW Profile Y [cc = 50mm)
Sectiol 3.9.3f FWTip Xlcc,ov » 20mm)
Supported standards 9 it ol J 3.1[1.1bRWFI;rofiIe‘r'[cc >100mm)
* FIAF1 Regulations 2022 and similar E EEEE % ;Eimp;ﬂtwmmmp
O £10mm s 2,10.4c RWEP Z (cc > 100mm
Features g :‘;'gg”"m . 3.10.5.fi RWTip X (cc,cv = 20mm
* Define convex and concave minimum radius limits in a bi
standard
¢ Select the surfaces to be analyzed
* Define section planes parallel to X,Y,Z or a user defined plane
or orthogonal along a curve Y I =

* Analyze the convex and the concave areas of the section Aprly  Cancel
curves | Ly | )

* Interactive check to show measured radius values along the
Cross sections

Result

* Visualization of curve sections violating the allowed minimum
radius for given convex and concave limits

*  Status ON/NOK for each section
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CAVA Safety — Projection Measurement Device

Feature to determine the projection height of knobs
and switches with respect to the mounting panel,

according to ECE-R 21 Annex 6 top 2 (Apparatus). The =
measurement device is created at the position of the o DT

Standard: | ECE ECE-R 21 - Device

maximum measured height.
Max Height: '

Sphere Radius: m '
. [ Corner measurement [ Use ref. surface direction
Supported Standards Colors and Point Type:
Device / Top Sphere: Bottorn Sphere: [y
° EC E— R 2 1 / ' Touch Point Type:  © Heightline: [

CAVA Projection Measuragent Device

Calculation Precision: accurate D‘E fast
i

F / | Ref. Surface: |no selection ‘ OInvert
g v
eatu reS Car interior | Buttons I

D Element Type Dist

¢ Positions the device on the mounting panel with the 1 venrtopt GEOM2D @ 113mm
selected knob in the cylindrical hole

il

fs]
«Q
El

¢ Measures the height of the knob in maximum position

(1110

« Several knobs can be measured in parallel

ReSULt f ——i ] . @0k | @apply| @ Cancel
* Device positioned at maximum height | —~ : N

* Measured projecting height
* Check resultif the height is below the limit
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CAVA Safety — Projection Measurementin Sectlon

ECE regulations allow exceptions for the minimum . e ,
required radii for elements with a small projecting - | B
height. This feature supports to determine the height of | e s~
projections of exterior or interior vehicle components

measured in section planes normal to a selected curve.

e :~

PESLBUN -

Supported standards
* ECE-R 21, ECE-R26

Features

* Supports measurements of the height of general projecting
elements or of gaps in body panels in 2D sections

* Section planes are created normal to a user selected curve

* User defined offset between section planes
* Detail 2D-View of the sections

,,,,,,

HEELERE & &8 Y
3 =

* Graphical feedback of the measured values

Rolling Geometry | Touch Geometry |
11111

Result
* Sections geometry with touch points of positioned circles

* Measured values for height at each section
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CAVA Safety — Fold Measurement

ECE regulations allow exceptions for the minimum
required radii for folds in body panels. Use this
feature to determine the height of such folds
according ECE-R 26 6.9.

Supported standards
« ECE-R 26

Features

* Supports measurements of the height of folds in body
panels

¢ Section planes created along a user defined curve
* User defined offset between section planes
* Detail 2D-View of the sections

Result

* Sections geometry with touch points of positioned
circles

* Measured values for height of fold at each section

o CAVA TECHNIA

PART OF ADDNODE GROUP

CAVA Fold Measurement

Definitions

Base Data: ‘CAVA Base Data.1

Standard: | [6Se/S] i

V| [ Free

Leading: |Empty weight EG + co-driver

Settings | Results I Violated Points | Visualisation

Use right mouse button for further options

Status Name

Section -320 mm
Section -240 mm
Section -160 mm
Section -80 mm

Section 80 mm
Section 160 mm
& Section 240 mm

Height
2,96mm
3,6/mm
4,38mm
5,04mm
5,59mm
6,01mm
6,32mm
6,54mm

T
4
7
T
Section 0 mm )
T
T
T
Wi

Section 320 mm

g u Violated points tolerance:

Car Geometry I

Element Type
Bonnet_Top GEOM 2D

Background Color: ’i‘ @
Close
[Ciose ]
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CAVA Safety — Surface Orientation Check

For CAVA Safety Radius checks itis important to
have consistently oriented surfaces. This tool helps
to facilitate consistent surface orientations for larger
sets of individual surfaces.

Features

* Analyzes the surface orientation from a user selected
viewpoint

* Provides a graphical colored feedback of surface
orientation

* |nvert all surfaces with reversed orientation with one
click

* Exclude already corrected surfaces from further checks
with changed viewpoints if needed

* Disassembles multi-domain surfaces for the check

Result
* The oriented surfaces are copied into a selected geo set
¢ Multi domain surfaces can optionally be disassembled

o CAVA TECHNIA

PART OF ADDNODE GROUP

CAVA Surface Orientation - s

Elements || Orientation |

-Analy:
Rotate model to see the desired side and push button to see orientation according the current View Point: &>
Flip directions of normals. Exclude properly oriented surfaces and run Analyze again to orient rest of surfaces
Solids are oriented pointing outwards automatically and are therefore marked as excluded

Run Analyse of surface orientation whenever you need to use different View Point

- Orientation

Normal peinting toward Camera: I | Number: | 25 ¥ =
Normal pointing away from Camera: || V| Number: |12 ‘ % W
Invisible elements: I V| Number: |6 ‘

Excluded elements I | Number: |0

Target GS: [no selection |

@ 0K | GCanceIl
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CAVA Safety vs. available Sub-Products - Comparison

CAVA Feature Product Product
Safety-Radius Safety

Safety Radius Exterior v
Interior Minimum Radius

Seat Minimum Radius

Kneeform Minimum Radius

Radius Section Measurement
Projection and Fold Measurement Tools

Radius Section Measurement

S BN BN [N

Surface Orientation Check
Pedestrian Protection
Pedestrian Protection Offset

Head Impact FMVSS 201U

Y By By B By
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CAVA Wiper

With CAVA Wiper, the user can simulate the
geometry of a wiper system to determine the
wiped area on the windshield. Used together
with the Field of View feature in CAVA Vision, itis
possible to check the percentage of wiped area
within the field of view according to standards
(ECE, FMVSS, AIS).

Features

Calculate the wiped area on the windshield based
on defining axis of the kinematic system

Flexibly define a wiper system with up to 3 wipers for
front and rear

Supports the commonly used types of wiper
kinematics: standard, trapezoid, parallel arm

Calculates the covered percentage of wiping for the
A- and B-Fields according to standards

Measures and visualizes key quality parameters

Result

Check result for coverage of required fields.

o CAVA TECHNIA

PART OF ADDNODE GROUP

Wipers - x

Definitions.

FOV Reference: | CavA Fields OF View.1 { EG EWG 7

V| [ Free WindShield: | defined by Fields Of View

Base Data: | CAVA Base Data.1 |

Standard: ‘EG EWG 78/318

wiees 2 & O Rear

Wiper 1 | Wiper2 | Wiper3 |

[ From Top

Driving Device | Folding Axis | Blade | Visulization | Outputs |

Type:  Standard

W

g_Axis_Wiperl

ding to Base Data ¥ direction (projected)

™ Extra Dat:
i (Extral: [ no selecti | Top: [25mm Bl
Out [ Inner: [60mm
Angles apply to: | Driving device system

Orientation: O From Left to Right @ From Right to Left

Start Angle: [-2.64deg 8] endangle  [21,054eg
) Angle Step: 10deg =8
@ Number of Steps: |12 ] pemo Angle: [20deg
S Create Wiper Bady [ Create Blade Curve =3
Outputs
L [ S Anwipers v [
Required rren Total Required Current
Veed . il s Area Area D e oy
El g [012m2 ) [o12m2 [ [012m2 [ @[ochincd by Fiad
i 27138 [0,56m2 @ 045m2 @ 0,54m2 @ &) cefined by Field
| 2
S o0k _| @ Apply | & Concel|
™.
= Force Calculation Details - X

Trapezoid Driving Devi(i}Datails - X

0 Top e @ Top s
(2) Axis (Extra): () Axis: | Diving_Axis_Wiper1

Driving Device Details

[ Calculate Force on the Windshield

(1) Axis: |Diving,Axis,Wiper1
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CAVA Wiper

The Wiper tool can calculate and visualize the
key parameters important for the quality of the
wiping operation.

Features

* Measures key quality criteria like
¢ Curvature radius of the blade
* Sagof the blade
* Normal deviation (attack angle)
* Folding angle and height (rise & fall)
* Folding pressure force (at blade axis)

* Visualize values as a color map on the windshield or
as a 2D graph of curves

* Quickly observe the effects of designh optimization

* Flexible reporting mechanism to create Excel or text
reports of calculated parameters

Result
* Visualization of calculated parameters
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CAVA Tools — Silhouette — oo

The Silhouette function offers the possibility to
project the silhouette outlines of a complete vehicle
with one click. This helps to create homologation
drawings including measurements of key
parameters like length, width and height.

Features

* Can be used anywhere you need a silhouette, it’s not
limited to special automotive scenarios

* Works in product context and with visualization
geometry — no limitation to single parts

* Enables you to select projection direction and
projection plane independently

* User defined accuracy of result

Result
* Calculates exterior outlines and outlines of openings

* Can optionally create filled surface
* Calculates size of projection area
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