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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

| ECI | N lA EXPERIENCE MATTERS
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_ ] cAVA - 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.

e
Hial

e e e

-
ARE B>t eio® QrasadnlsE>eXmAY BB B @ s

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

T E C H N l A E F’E_RIENCE MATTERS
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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
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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
VethIe Side | 30deg 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 Lo gy e e

1 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 ==

. _— i Minimal Overlap to Barrier @ From Base Data O Free £ = e | 27
p0|ntS wo: [oomm @@ reton: [ H { Front: [ 1817mm EJEB Rear: [1817mm
- HBR: |[16,95mm 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

ADDNODE GROUP

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 -

EXPERIENCE MATTERS
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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 =
Y
| _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

EXPERIENCE MATTERS

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




TECHNIA

CAVA Manikin — Eye Points and Eye Ellipses

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

Supported standards
* Eye Points: ECE / EWG, ADR
+ Eye Ellipses: FMVSS / SAE J941 (1965, 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

ADDNODE GROUP
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IFSI%EXF Point OD

Pm Point Left Eye Point OF
P1 Point




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:
« SAE J941 (2015, 2016) — flat shoe and classic shoe

Features

+ Manikin template of 95™, 50" and 10" percentile 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

+ OQutput of reference points and measurements for the joint
angles, seating height and leg room

+ Clash feedback
TECHNIA
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ow  Help

Loading:  Empty weight USA/CON

Position:  Pos.1 (SRP, Heel, Pedal) v
Percentile: 95 =] |
Seat: Driver

Options

9P| [ Show Front o k

(] Create Fill Surfaces [ Do not show perpendicular fine

SRP: 1412.00 -340
Leg Room: (+ 254mm) 7575 71

Knee Angle: [f1350

Foot Angle : [e7aes

Heel Point : 612,60 -340,00 33836
H30: | mm

Pec Geomety: Userlnput
Elements of Inteiorfor lash detection |

Element Type [ o

Front_Dashboard_geometry GEOM 20 [
CGR C,
=]

=

9 0Kk | O Apply | O Cancel

Torso Angle: BD

Hip Angle : [5516deg

SRP:
Leg Room: (+ 254mm) [ 725 56rm

Knee Angle :

Foot Angle :

Heel Point :
H30:

Floor Geometry :

Elements of Interor to fitinto. |

Element Type o
h ) " Driver_Seat Alt1 GEOM 20 [
-
CGR
.|
L_E]
Max. distance sidewards: [ 127mm I Find: Max Leg Room
o ok |9 & Cancel
- SEcsl Syl S
&
88



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
- SAE J1517, SAE J4004

SRP Location Curves == X

i Definitions

i Base Data: ICAVA Base Data_Manikin |

| Standard: SAE J1517 (1998) v| OFree
|

; Loading:  Empty weight USA/CDN

Features
* Required input parameters are taken from CAVA Base Data
+ Selectable percentiles
* Included in specific Manikin positioning methods

14 97,5- Percentil
4 95 - Percentil
14 90 - Percentil
950 - Percentil
510 - Percentil
&5 - Percentil

4 2,5 - Percentil

@ OK I ) AppiyJ ) Cancell

Result

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

l ECI | N lA EXPERIENCE MATTERS
ADDNODE GROUP




_ ] cAVA Manikin — Head Position Contour

The SAE Head Position Contour describes an area of
the position of an occupant’s head for given
percentiles. This CAVA function facilitates the
required headroom measurements.

Supported standards

* SAE J 1052 (1997, 2002, 2010)

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

Result

* Check result if required clearance is achieved
* Visualization elements for HPC and displaced shapes for

contact measurements

TECHNIA

ADDNODE GROUP

CAVA

EXPERIENCE MATTERS

= =] X

Definitions

Base Data: CAVA Base Data.1

Standard: SAE J1052 (1997) v | [ Free
Loading: Empty weight USA/CON

Percentile (Cut off): 95

Seat: Driver v
Visualization

S Show Facial Ellipses 4 Show Circlet Ellipses

'3 Show Side Ellipses 4 Show Surface Ellipsoid

I3 Create Roof Intersection

Translated Contour at Contact position

d Show Wire '3 Show Surface 4 Create Contact Point
Translated Contour at Required position

[J Show Wire [] Show Surface From: Roof v
Angle for diagonal clearance: rﬂJ‘J—E
Required | Current | Roof Geometry I

Diagonal Clearance (W27) : 28, 7Tmm

Vertical Clearance : 33,65mm
? S ok | oA S Cancel

l - | S ScsE]




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 FMVSS
and NCAP.

Supported standards include
- FMVSS 202a
- NCAP

Features

* Measurement with a head form placed according seating
parameters

« Graphical display of backset and height measurement
- 2D-View display of the standards evaluation schema
« Optional visualization of the view pyramid planes

Result
* Check result classified according to limits in the standard

TECHNIA

ADDNODE GROUP

#t  Tools Window Help

1o & #ing

divol QKaegadalhIkre¥mat

o RN X 8

ur.1 (SAE 11052 (1997)-Driver ]

LR e BE® -

ISA/CON)-CoDriver )

ion curve)-Driver)

weight USA/CDN)-Rear_Right]

2 S48 © wE4xsQQA,00 8 66

Rear_Right

DDDDD
Torso Link: | 505, 5mm Fs le: |3deg =
X-Shift: 8mm 21"mm -
Radius  |21mm Ea& istance: | 3mm Hid
; [30mm EIfB offset2: 12mm Eﬂ
ul
56.56mm e Good  Height: [73.47mm @ (Cpaceeptobld
Type 1|
EOM 21 4“]
[
=]
-]
=]
9 Apply | S Cancel |
"

EXPERIENCE MATTERS




_ ] cAVA Manikin — Head Rest Validation

CAVA

This function checks the width and height of the sk _OKanmdaNsE><XEAY eNs&s B &
Base Data: | CAVA Base Data_Manikin |

headrest in respect to roof clearance distance. . CrETTTTTTE—

| Loading: | Empty weight EG + co-dlriver

Seat: CoDriver

Genenal | Visuaisation |

Headrest pos..  Highest

Supported standard
+ ECE-R 17 (Height and Width)

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

+ Measures and considers clearance to the roof

Result
* Check result if head rest width is within limits
« Check result if head rest height is within height limits

® 2 286 @ uHeésQAQA5,008 66 Zarn

T E C H N l A EXPERIENCE MATTERS

ADDNODE GROUP



.

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

* Full hand grasp

« 3 Finger grasp

- Extended finger grasp

Result

« Calculated General Package Factor
+ Graphical feedback of the Hand Envelope

TECHNIA

ADDNODE GROUP

CAVA Hand Reach Zones

- x
Definitions
Base Data: ‘CAVA Base Data_Manikin |
Standard: | SAE 1287 | OFr
Loading: |Vehicle grid parallel
Restraint Population Mix
Restraint: {Population Mix Males to Females‘

Seat Height (H30)

Min: [ 127mm =@ Max: [405mm

El@@ current [291.64mm . )

Steering Wheel Height (H17)

i
i
eneral Package Factor

@ current [603,64mm . 501

G
G

{M n: [530mm =@ Max: [838mm

Hand Reach Reference Plane

: [-021

i@ || offset: [206.79mm =@

Hand Reach Envelopes

Full Hand Grasp: & Show Offset: | 50mm E
Extended Finger Grasp: & Show Offset: | 50mm E

EXPERIENCE MATTERS

@ OK I OAppIyI - Cancell




_ ] 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, EG EWG (Wiper, Defrosting)
« FMVSS 104, CMVSS 104
* 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

T E C H N l A EXPERIENCE MATTERS

ADDNODE GROUP

~ Definiti

Fields Of View - X

Base Data: ICAVA Base Data.1 I

Standard: | ECE ECE-R 43 (Normal) S Free

Loading: |Empty weight EG + co-driver v‘
@ Use Standard Eyes O Use V5 Points &

Curves

'3 Enable Daylight Curves
@ Closed Curve: Corner. 1

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

Screen : [Windshield ‘

'3 Show A-Field & Show B-Field

'd Create Faces [ Show Pyramid

r Fields Definitions

Al B

W103 used for calculation.

@ OK I < Cancel]

Field Of View Angles Iy X
[ Symmetric to Driver Side G 20deg =
0 Symmetric to Passenger Side Fiisiast T3deg 5|

Driver in center

Driver Angle: | (R [ | lower: [aes H
Center Threshold: | 60mm =] | offet: foom —  H

Upper 3deg E

o i

Plane extension ; | 2000mm E
J‘:-sl
S0k | @ appy | & cancel




% CAVA Vision — Extended/ Reduced Fields of View on the Windshield

CAVA

Extended / Reduced Fields Of View - X

The standard ECE-R 43 defines an extended A-Field
and a reduced B-Field. Considering that vision

i Definitions

Base Data: |CAVA Base Data.1 ‘

reference points on the windshield always need to be 1 e =
in the visible area, several options are available how et oL |

to define the reduced B-Field in practice.

@ Closed Curve: Edge3
O Two Curves Left: ‘nu selection |

Right: ‘nu selection |

 Visualization
'J Show A-Field & Show B-Field

Supported standard

& Show Faces [ Show Pyramids

- ECE-R 43
Field Definition
|l 8]
 Reduced B-Field Settings
Featu reS O Upper Subtraction Area Alternative 1 - Angle

[J Side Subtraction Area
[ Lower Subtraction Area Cut Out

- Different options to create the lower, upper and side
subtraction areas (cutouts)

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

[J Extended A-Field Subtraction

V1 Point - Visualization

'3 Show A-Field & Show B-Field
. . . . . . . . i % Po' T I3 Show Faces ow Pyramids
 Optional visualization of the view pyramid planes including i e
the subtraction areas _al 8]

-Reduced B-Field Settings
i@ Upper Subtraction Area |Alternative 1 - Angle v\

'3 Side Subtraction Area

Result

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

S Lower Subtraction Area ICut Out v ’

[ Extended A-Field Subtraction

@ OK I OApplyJ @ Cancel]

T E C H N l A EXPERIENCE MATTERS
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7/ CAVA Vision — A-Pillar Obstruction

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

Supported standard
- ECE-R 125

Features

+ Calculate the ambinocular obscuration angle of the A-
Pillar geometry for left and right side

+ Uses the automatically created P-Points acc. to ECE

 Visualization of the measured angle and maximum
possible angle

 Visualizes the construction geometry

Result
* Visualization geometry and measured angles
» Check result for obstruction values for left and right side

TECHNIA

ADDNODE GROUP

I CATIA VS - [BMW_3er_Demo.CATProduct]

Tools  Window  Help

GTEIL

NE @8y H@aon e

<108 i QK

Definitions.
Base Date: | CAVA Basis BMW E90
Standard: [ECE-R 125 v | OFree

Loading:  Empty weight EG + co-driver

Required | Current | LeftPillar | Right Pillar |

Driver's Angle:  3,079deg
Passenger's Angle :0,184deg

e

Visualization

Show: Current & Maximum Allowed ~ I

Maximum Allowed Angle Color: | _ ~ ‘

Ray Length Type: Up To Geometry

- |1500mm E@

Required | Current | Left Pillar | Right Pillar |

Driver's Angle:  3,079deg
Passenger's Angle :0,184deg

[C]

EXPERIENCE MATTERS




% CAVA Vision — Vision Points

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

CAVA

Definitions

Base Data: ‘CAVA Base Data.1 |

Standard: | ECE-R 125 v| O Free

Loading:  Empty weight EG + co-driver

when designing the windshield. 8 e simsnatys Otsevs v 8
Supported standard e L
P ECERAE i
Horizontal Angle : I‘\?deg
Featu reS @ 0K I @ Apply I ) Cancel]

+ 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
 Sight rays from V points through the reference points

EHXPERIENCE MATTERS
ADDNODE GROUP

TECHNIA
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CAVA Vision — Vision Planes

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-R 125

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
obstruction percentage
Result
* Visualization of reference planes and Area S
* Check result for obstruction in the forbidden zone

* Check result if the allowed obstruction value in Area S is
violated

TECHNIA

ADDNODE GROUP

EXPERIENCE MATTERS

General

CAVA

; Base Data: ‘CAVA Base Data.1 ‘
|

| Standard: | EERTNFEIEHTE v| Ofree

Loading: Empty weight EG + co-driver
@ Use Standa es Q' Use V5 Po 2

General | Blocking Elements | Visualization Options |

- Visualization

Front Angle: 4deg E@ Driver's Angle: 4deg E
} Middle Plane Angle: | 1deg E@ Passenger's Angle: |4deg E
| Front Size: 1000mm 2] Base Size: 2000mm  [5]

'd Create Upper Plane id Create Middle Plane ("1 deg”) @ Create Lon

im L|m|t planes by vehlcle size

Obstructlon Check

Steering Wheel: S!ee ring_Wheel CGR| & Create SW Plane

=2 @ Create 'S' Area '@ Create Blocking Elements & Fill Blo¢

Current Blockage: | 23,9 E@ % Allowed Blockage: |20 E@ %

Windscreen: |W|ndsh|eld ‘ CGR

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

@ OK I @ Apply I ) Cancell

Blocking Elements Visualization Options |

Element Type 0=

Bonnet_Top GEOM 2D Lo

Roof GEOM 2D con

A_PillarLeft GEOM 2D

A_PillarRight GEOM 2D =]

Dashboard1 GEOM 2D |
| =|




A windshield needs to comply with regulations with
respect to optical quality in the A-Field and B-Field. With
CAVA you can measure and visualize the optical
distortion and the double image angle and check if the
actual values are within the given limits.

Supported standard
ECE-R 43

Features
Visualizes the measured values as color coded feedback
Shows isoline on the windshield
Automatically creates a windshield for the given thickness

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

Interactive measurement of user selected points

Result

Check result if optical distortion and double image angle is
within the limits of the regulation

ADDNODE GROUP

2R ke m A w1 A N8R 3 iEE g
Definitions
Base Dat.
Standard: ECEEC Fi

Loading:  Empty weight EG + co-driver

Windshield | Fields Of View | Visualization | Grid | Settings | Results |

Field A

Face: [Defined by F f

Required Value: [5253eq =]
15 |

Current Value : @) [osdes H@
-2,43244 |

Field B
Face: » f
Required Value: 3 23deg 2l

25,02

[ox Hip
|
@ On outer surface
A\
CE-R 46 rev.02 iau)) @ 0K 9 Apply | @ Cancel
‘o QXagaSalikret¥maY PHaE S % A i opica0 - x
Definitions N
Base D
Standard: ECE ECE-R4 n Gr > Free

Loading:  Empty weight EG + co-driver

Windshield | Fields Of View | Visualization | Grid | Settings | Results |
Method

Show: | Color Map D e e —

@ Al O Critical Only Requires material mode

Iso Curves

d Show O Count: @ Step: | 0,005 Dioptry
Computed limits
Min : 1 Max :

Color definition

Values: pioptry Units: pigotr d Use interpolation [ Is Critical

Min: [0 [ Green ¢‘
Max:: | 0,001 Vellow |

*| |-

| Min Color Max Color Critical A
| [T Yellow  No
Yellow 001D M Red No
M Red 01D B Magenta Yes
), Ml Magenta 1D B Magenta Yes

9 0K l OAEEIX @ Cancel

£-R 46 rev02 Woll ) -
AR WA



__1 CAVA Vision — Rear View Mirror

Tools  Window  Help

The CAVA Mirror function shows the fields of vision Isbmot RSE QKRAAAANSE>=XEAY aNsdk  y@|
through the rearview mirror, including measuring : ’
possible obstructions. In addition to checks of the
homologation requirements, you can easily check how
changes to individual mirror parameters affect the field
of vision.

Supported standard

- ECE-R 46, FMVSS 111, GSO
« Standards with instruction fields on road and on 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

Result
« Check result if complete instruction field is in field of vision
+ Check result for % of allowed obstructions
» Check result for mirror parameters

TECHNIA T

ADDNODE GROUP




% 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

TECHNIA

EXPERIENCE MATTERS
ADDNODE GROUP

CAVA General Mirror - X

Mirror Surface: |Wmdsh\eldGIass | O invert

Target Surface: |rm selection | [ show on target

- Eyes

Active  MName Description
Eye(s).3 CAVA Eyes

0| =| w
- Calculation

Type: ® Monocular C' Binocular &' Ambinocular

Precision: accurate g fast

1
o

Elements | Wisualization Interactive |

4 Show Boundary Curves
[ Show Visible Cane  Size 1000mm L2
[ Show Over All Result

Manocular Over All calculation type: O Binocular @ Ambinocula

Binocular: [ - Ambinocular: [T

i @ok 1 OAppIyl GCanceII




%/ CAVA Vision — Direct View CAVA

- Definitions
| Base Data: ‘CAVA Base Data_B ‘

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

Standard: | Company Intern Front View V| O Free

Loading: Design Mass (Mass 2) ;
@ Use Standard Eyes O Use V5 Points @ !

Point To Pick: 'V Point Top

Plane Azimuth : | Odeg

. .. . . Plane Elevation : IOdEQ @
limiting geometry of the vehicle can be taken into e D =
consideration. e e o
Standards Bottom Angle: 8,474deg (/]

- GCIE A124-1-U
- GCIE A123-1-U & GCIE A123-1-L (Front)
- GCIE A123-2-U & GCIE A123-2-L (Rear)

@ OK I @ Apply l 9 Cancell

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

TECHNIA I

ADDNODE GROUP




_ ] cAvA vision - Direct View 3D

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.

Practical Application Standards:
* All-round Vision
* Vision on the road to the Front

Features
* Calculate the vision boundaries (“shadow lines”) _
+ Calculate obstructed and visible area on a target surface n%:ﬁ‘;;":ﬂtﬁm “ssws 9imesanssresmar  ssoss el | o
- Create monocular or ambinocular vision :“ ; :
* Visualize the resulting vision cone
+ Create the “hood line”

08/ NG)

Result ‘
« Calculation of all vision boundaries f=
« Create an overall result for multiple eye positions

&

¥

TEC Nl NeRS. e @ 6o BEeY 8 288 e uTssqlsnd @ Zone
HNIA sxpeREnce MaTTERS
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_ 1 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 standard
« ECE-R 46 (IF visibility and obstruction value)

Definitions

Base Data: |CAVA Base Data_Manikin ‘

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

Standard: |IF on Wall (UNECE-R 46 Rev.6) ~|Ofree

Loading:  Empty weight EG + co-driver

General | Visualization | Cameras | IF |
[ Plane Behind Car

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

Offset: | 4000mm E@ Relative:  eyes
wane: [50000mm T4 Osvov: I

- Supports user defined vision cones: conical, pyramidal, ; - paserger . o e
custom by section or surface, LIDAR i Zown s vomm paseger.

« Camera Preview Window

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

Blocking | Qutside Blocking | Refraction | Additional Geometry |
ReSUIt Element Type - EI
. . . . Right_Door1_out GEOM 2D \‘_nl
* Resulting Field of View boundaries and areas GEOMZD | egy
g . . Horizontak Vertical: [Odeg [ Right_Handle2 GEOM2D | j
* CMS Rear View: Check result for % of allowed obstructions Beckground coior | I | | < M
Close @ ok | @ apply | @ cancel|

TECHNIA - -

EXPERIENCE MATTERS
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CAVA Vision — Close Range Visibility

The Japanese visibility law requires 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 beside the driver.

Supported standards

MLIT 619/2002 Att.81
ECE-R 125 Frontal Field
FMVSS 111 and ECE (Rear View Camera)

Features

Detects and measures the Blind Area according to MLIT
Support specific eye point definition for MLIT 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 Blind Area and FMVSS111 requirements

TECHNIA

Detailed visibility feedback on the test cylinders

ADDNODE GROUP

Help

dei'e® QKemafSamsk retmat

& ER

EHXPERIENCE MATTERS

CAVA

Loading:  Empty weight Japan + co-driver

rrent Length

© ok | @ Apply | & Cancel




% CAVA Vision — Plan View

Visualization of all around view according to GCIE

Plan View - x

Definitions.

requirements. Automatic calculation of GCIE pillar
obstructions and DLO angles as parameter values.

Base Data: ‘CAVA Base Data_Manikin |

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

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

Genera\ I Result | Angles. |

Calculation

Supported standard
« GCIE Plan View

O Use Frant Head Rests [ Use Rear Head Rests

Visualization

Geometry: ] | | —
Features - | —
. . . Size of Circle: | 5000mm Bl O use wireframe only
 Selection of vehicle, window geometry and headrests

[ Create Intersection Geometry

« Customizable display in 2D-View window with capture

CarGeometryl Windows Geometry | Front Head Rests Geometry | Rear Head... z |

option =
» Obstruction angles and DLO angles calculated as s P =
parameters named according to GCIE guidelines i ‘ Definiions
e Ot P wiem (S550m above 570 <] Olfree Base Data: | CAVA Base Data_Manikin |
e Ml Standard: | GCIE Plan View (635mm above SRP) | OFree

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

General | Result | Angles I

Result
* Visualization of obstructions and DLO

Obstruction Angles Day Light Opening Angles
« Parameters for obstructions and DLO angles Name Value Name Value
AT160-A1 13.217deg DLO-1 73.979deg
 Calculates overall obstruction angle Al6O-A2  25681deg DLO-2 22,033deg
A160-B1 15.87deg DLO-3 31.512deg
A161-A1 10.674deg DLO-T 3,368deg
A161-B1 12,035deg DLO-8 22,006deg
Ale1-B2 1.032deg DLO-9 30.756deg
A161-C1 17,039deg DLO-10 80,799deg

g
Overall Angle: [95.547deg E@@  sackground color: &

EXPERIENCE MATTERS
ADDNODE GROUP




CAVA Vision — AAM View

This feature checks the view to a GPS Device and
visualize the required 2D View range.

Supported standard
- AAM

Features

« Shows the sight ray to the navigation device screen
* Visualizes the downward surface
* Measures the vertical view angle

Result
« Check result if vertical view angle is within given limit

TECHNIA

EXPERIENCE MATTERS
ADDNODE GROUP

CAVA

AAM View - X

- 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 Points Ql
r GPS device
Mid point: | LCD_Mid_Point |

- Check options

Max allowed 2D angle: IBGdeg

Current 2D angle: I 17,363deg

d Create Forward Line I 1000mm

d Create Downward Line @ Create Downward Surface

0 Check has passed

@ OK I @ Apply I - Cancell




CAVA Vision — Rear Window Defrosting

The rear window needs to be defrosted so that the
area corresponding to the required mirror instruction
field, is sufficiently visible. CAVA displays this area
and can calculate the coverage value based on the
input of the actual defrosted zone.

Supported standard
- 1256/1992 Sec. 28 (Finland)/UNECE-R 46 rev.06 (Wall)

Features

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

+ Based on given defrosted area calculates the coverage
value

Result
» Check result if required coverage is achieved

TECHNIA

ADDNODE GROUP

"ERIENCE MATTERS

CAVA

Rear Window Defrosting - X

Definitions.

Base Data: ([ea\VAY:EEYeETEN:)

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

Loading: Empty weight EG + co-driver

Inputs

O Internal Mirror: €/

@ Linked Mirror: ‘CAVA Mirror.3 ( ECE ECE-R 46 rev.06 (Wall) ) ‘

Rear Shield: ‘RearSh\e\dTransparem

Defrosting Area: ‘FIlH

Coverage:

Required: |70 .@ % Current: | 9851 ﬁf‘ % 6
Options

Result Field

| I | = Show Wire & Show Surface

Left Field
| P | [ Show Wire [ Show Surface

Right Field
| — V‘ [ Show Wire [ Show Surface

[ Show Construction Geometry

@ OK I @ Apply I L Cancell




_ 1 CAVA Vision — Vision Section

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 o
+ Calculates obstruction ratios in vision sector |Eﬁ

Base Data: |CAVA Base Data.highSRP

Standard:

Loading:  Empty weight £G

Result PR
« Check result if obstruction is within limits of the regulation enea | 20 viewsr | reut |

Settings

* Check result for % of allowed obstructions ot [12000mm ___ FEIf e et ne g [2500mm T
Discretization: accurate ’_UJ;'_ fast Vision Sector End offset: m

QObstruction Settings

Distance check

{WidthThreshold: 80mm EIf@ win distance: [2500mm =)

Minimum Allowed Obstruction Ratio
{In Vision Sector: | =] Out of Vision Sector: | =J@B Disregard Threshold: | F=] @

" Number of Qbstructions

Allowed: 6 Hil@ current 2 Hig o
Allowed in Vision Sector: |2 @@ current in vision Sector: |1 H@g @

i Vehicle geometry I Window geometry | Visualization

Element Type 0=
R-AP GEOM 2D |

TECHNIA £PERIENCE MATTERS
ADDNODE GROUP



The CAVA Mirror function measures the visible
ground volume around a truck cabin acc. to directive
ECE-003155-1 - Large Vehicle Direct Vision

Supported standard
«  ECE-003155-1 - Large Vehicle Direct Vision

Features

« Shows the required vision volume around the cabin

 Calculates the visible volume for the front, left and right view
direction from the automatically calculated eye points

« Considers obstructions and windows of the vehicle
* Visualizes the resulting vision cone

Result

» Check result if vision volumes are within the required limits
+ Creates the star ratings according to the standard

TECHNIA

ADDNODE GROUP

CAVA Vision — Large Vehicle Close Range Direct Vision

CAVA Direct Vision

Definitions

Base Data: |CAVA Base Data_Manikin

Standard: |TesT TFL Direct Vision Standard B

Loading:  Empty weight EG + co-driver

@ Lse Standard Eyes O Use V5 Points @

| Rating | Thresholds | Visualisation | Interactive |

Assessment volume

Front offset: I 2000mm E@ Rear offset: I 1000mm E '
Driver offset: I 2000mm E@ Passenger offset: |4500"‘7"‘7 E '

Height: [ 1602mm @ ||— v|
: IV, 0.5

Discretization : accurate s fast
p)

Blocking elements | Left window | Windshield | Right window |

Element Type Ele
no selection L |
CGR

EXPERIENCE MATTERS

CAVA
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CAVA Safety — Pedestrian Protection

B gan  fle ot Yiew josert Jook  \fndow  felp

mé_o,mn¢-cltﬂeéan R ® QXALRSRN,

Prepare the crash 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

Features

« Calculates the BLE, BSL, BRL and WAD reference and offset
curves on the bonnet and windshield area

mmmmmm

« Calculates the impact area for child and adult headform and
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

EXPERIENCE MATTERS
ADDNODE GROUP
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CAVA Safety — Pedestrian Protection Offset CAVA

Pedestrian Protection Offset - X

Definition
| | Pedestrian Protection (feature): \CAVA Pedestrian Protection.1 (
Standard: | OFree

Calculation Type: Measurement Only

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

Active Engine Hood

offset surface from the Pedestrian Protection reference ke Actve Engie oad = 10111 4

curves to the inside of the engine room. - | e
Features [ Geomety 0] coorap

) . . . Element Type Dist Q]

+ Visualization of distances as heatmap on the bonnet or on - N

the engine components Cogsa i ens oo | (NS

. RoadF;lane GEOM 2D 211:6mm AJ

+ Creates offset surface in the bonnet top area Lef rame GEOM 2D -1423mm %n

=

+ Option to define an active engine hood
+ Customizable accuracy

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

@ OK ] 9 Apply I < Cancel]

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

* Measured minimum distance values for each selected
engine component

T[ECHNIA S - | [ l
ADDNODE GROUP




_1cAvA 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.

Supported standard
- FMVSS 201U

Features

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

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

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

Result
* Visualization of target points
- Report of all created target points

TECHNIA

ADDNODE GROUP
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CAVA

Head Impact

- Definitions

Base Data: |CAVA Base Data.1

Standard: ‘ FMVSS 201U (1998)

v| O Free

Loading:  Gross Vehicle Mass (Mass 3)

~Inputs

;&I Number add. Pillars:

Calculation Type

O Both Sides O Right Side @ Left Side

- Target Points

'fEI 4 Upper Roof EI

=] = APillar | 5= = B-itlar o
=] DAdditional Pillars | @3] = Rearmost pillar o
2] & Font Header O] & = Rear Header o
28| = Side Rail ] &) = Additiona side Rai o
ﬂ [ Roll Bar H &I [ Brace EI
2| Ostiftener | 2] Ostiding Door o

- Exclusion Zor

[IRear Begin Distance: |600mm E O Visualize

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

Element
Interior_Roof Relevant
Int-Roof-Ext

Type
GEOM 2D
GEOM 2D

Sun Roof Opening :
Upper Edge of Windshield :

1| ® Interior

Lt | © Exterior

Ble |

no selection

Upper-W5S-Edge

I

ook | OAppIyI GCanceII




_1cAvA Safety — Safety Radius

Edt  View [nset  jools  Window  Help

22cb-clelo & pund |

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.

Base Data: | CAVA Base Data.1
Standorc: ESHESEENT ~| Oifree
Loading: | Gross Vehicle Mass (Mass 3)
5 Do Radius Check [] Do Bumper Check [] Use Upper Limit 5 Use Floor Line [] Do Num

Limits | Options | Result | Violated Points | Visualization | Interactive Check | <]
N Interactive Calculation

X ¥ Z  CrvRadivs  GapSie  CrvRadl  CrvRad2
| [omm [[omm |[omm il J{ il

Point
[750 [ aof[omm ™ I Reacheble: [ | | =
e Unreachable: [

Options
[F ca| @ | "~ setioncolor [ |

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

Features NS R
- Calculates the floor line ' =3
+ Checks the reachability with a 50mm test sphere i S Tl
. s o . . e ———— e - v
+ Considers specific radii for measured gap size on grille ‘. o I oo e i [
and lamp elements —
+ Option to create the bumper zone and considers its e s s e
9 ok | O apply | S Concel

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

TECHNIA xPeRiENCE MATTERS

ADDNODE GROUP



1 CAVA Safety — Interior Minimum Radius

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.

Supported standards include:
- ECE-R 21, FMVSS 201

Features

« Calculates the head impact zone, level of instrument
panel and exclusion zone around the steering wheel

* Checks the reachability with the 82.5 mm test sphere
pendulum fixed to the occupant’s seat

» Considers specific radii for the “reference zone”
* 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

TECHNIA

ADDNODE GROUP

CAVA

w Help

pd | @2 ¥

Base Data: | CAVA Base Data.] |

Standard: |ECE ECE-R 21

Loading:  Empty weight EG + co-driver v
'3 Create Head Impact Zone ' Do Radius Check
'S UseLevel of Inst. Panel '3 Use Excluded Area

;
EE 0 | 7 X

SR
g 2
g 3
A
T ——

@

=i
o A <
=

[e]
=
2

—

il

\
S x
e B
= :

: :

Point: | Interactive Point.1

~ Background Color: @ =
]

"% Up Direction:  Z direction ~

ration , Close ﬂ

ement Trpe Inverted  StWh.. Panel Roof Winds.. Obstr.. ~

weDashboard ~ GEOM 2D O o O O

ntR GEOM 2D O 0 O ]

ntToph ceom20 M [ ] H N [ ]

eeringWheelst GEOM 2D O o o [

perTrim ceom2o [ O O o 0O v

ction: | VentTopR | cer
| | = e X | 00| L [E5

nverted Orientation [] Steering Wheel & Instrument Panel []Roof [] Windshield [] Obstruction
< option Suppress Automatic Update is activated.
Use Apply to force the calculztion

EXPERIENCE MATTERS



_ ] cAVA safety — Kneeform Minimum Radius

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
shape template.

Supported standard
- ECE-R21

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.

+ Considers obstructing elements like floor and steering wheel
* Interactive check allows markup of selected points

Result
* Visualization of points violating the allowed minimum radius
« Markup and section views of user defined points

TECHNIA

ADDNODE GROUP

EXPERIENCE MATTERS

T AR —

d [0 o) o [ome @ Reachable [ i] ;,

CAVA

Base Data: | CAVA Base Data. ]

Standare: (TR | OFree

Definitions
Loading:  Empty weight EG + co-driver
S Do Radius Check & Use Level of Inst. Panel & Use Blocking elements

Radius Check | Limits | Result | Violated Points | Visualization | Interactive Check |

Interactive Calculation
Crv. Radius Incl. Angle

X Y z
(842,45 mm |[-52214mm | [76874mm |[670752mm —|[-289079deg | B[

[<T Unreachable: N

Options i
[FE _ou |- - sectionColor [ =

= e

9
F CGR
: o e | Y
(R [mtmacive Poee ] Background Colo: | NN - | é] |t | S

Up Direction:  Z direction

_Close | hy_j OCanuI'




N cawna Safety — Seat Minimum

Feature to check for the minimum radius on seat
geometry according to ECE R-17. The feature
visualizes areas 1, 2 and 3 and checks the radii for
these areas. Supports seats with and without
headrests.

Supported standard:
- ECE-R 17

Features

+ Calculates the areas 1, 2 and 3 for seats with separate
headrests, integrated headrests and without headrests

« Checks the reachability with the 82.5 mm test sphere
+ Considers specific minimum radii for area 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

TECHNIA

ADDNODE GROUP

Radius

Y CATIAVS - [Product]

E) Stet  File Edit View Inset Jools  Window  Help

‘s omEecldlol s @ ifall

‘ .
NEE48 a0 R fme: B4e s

5286 & uwEenQQASB006EE

CAVA

QR  BeseData: [CAVA Base Data.1 ]

| Stendard: [ECE ECE-R 17 ] Olfree

‘Loadingz Empty weight G + co-driver
|15 Do Radius Check 5 Create Seat Impact Areas

Radius Check | Limits | Result | Violated Points | Visualization | Interactive Check |

~Areal

S Show I
Seats With head restraints:

Dist.fromSRP: [G5mm  [ZI@) DistfromMidPlane: [Omm @@
Seats Without head restraints:

Dist. from Top: | 100mm FEIfB is. from Mid Plane: [100mm =)
Area2

S Show | — |
Seats with Integrated head restraints: Dit, from SRP: [#40mm i@
Seats with Separate head restraints:  Dist. from Top: [ 100mm =)
Reference Geometry for Seat Top: [no selection | cor|
Area3
’Vu Show — ‘

EXPERIENCE MATTERS




_Jcava 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 CAVAPrOjectinnMeasursﬁentDevice
measurement device is created at the position of the [
maximum measured height. U EroTET ] Ofee
7Meé:cheight: m@ Calculation type: Device
Sphere Radius: m@ Cylinder Radius: m@
Supported Standards 1 Comer measurement [ Use ref. surface direction
* ECE-R 21 (;:,:Z:p:yp Bottom Sphere:
o Touch Point Type: o Height Line: I
i Calculation Precision: accurate O‘E fast _I
Fea‘tu reS Ref. Surface: |no selection 8 ‘ OInvert
- Positions the device on the mounting panel with the ' Garintror | guttons | _
selected knob in the cylindrical hole 1 hearopt Gtont20 @113

+ Measures the height of the knob in maximum position
« Several knobs can be measured in parallel

WAl &

Result
+ Device positioned at maximum height
« Measured projecting height
« Check result if the height is below the limit

@ OK ] @ Apply I L) Cancel]

TECHNIA

ADDNODE GROUP
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_ | cAVA safety — Projection Measurement in Sections

Y CATIA VS - [Land_Rover.CATProduct]
View Inset  Tools Window  Help

ocleilo 8 Mind @'

B %

eo |

Definitions

CAV

Standard: |ECE ECE-R26 Hi=!
 Loading:
Settings | Resutts | Violated Points | Visualisation | Interactive Check |

ECE regulations allow exceptions for the minimum
required radii for elements with a small projecting height.
This feature will help to determine the height of
projections of exterior or interior vehicle components - ,
measured in section planes normal to a selected curve. e ., =

SH  Distance Height TP Distancel TP Distance2
3848 mm

£RADLBUN -

Supported standards
- ECE-R 21, ECE-R26

AAAAAAR
EEE
dadHd8

q
’
i
3

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

+ Graphical feedback of the measured values

Projections Measurement in Sections

Definitions
Base Data: | CAVA Base Data.1 J Close |
Standard: |
Loading:

g co-driver
Settings | Results | Violated Points | Visualisation | Interactive Check |

Use right mouse button for further options

E

Distance Height

20 A M M M M M v
g

Secti
8| ©) vioiatea points olerance: [5m:

Roling Geometry | Touch Geometry | j

Result (N
+ Sections geometry with touch points of positioned circles :
* Measured values for height at each section

T E C H N l A EHXPERIENCE MATTERS
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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

TECHNIA

ADDNODE GROUP

CAVA

CAVA Fold Measurement

Definitions

Base Data: |CAVA Base Data.1

Standard: | SO

V‘ L Free

Loading: Empty weight EG + co-driver

Use right mouse button for further options

Settings | Results I Violated Pcintsl Visualisation |

Height
2,96mm
3,67mm
4,38mm
5,04mm
559mm
6,01mm
6,32mm
6,54mm

Status Name S/H Distance
Section -320 mm a -320mm
Section -240 mm a -240mm
Section -160 mm q -160mm
Section -80 mm q -80mm
Section 0 mm a Omm
Section 80 mm q 80mm
Section 160 mm q 160mm
Section 240 mm aq 240mm
Section 320 mm Section Viewer

I
g Q Violated points tolerance:

Car Geometry I

Element Type

Bonnet_Top GEOM 2D

EXPERIENCE MATTERS




CAVA Safety — Surface Orientation Check

For CAVA Safety Radius checks it is 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

* Invert 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

TECHNIA

EXPERIENCE MATTERS
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CAVA Surface Orientation - x

Elements || Qrientation |
~Anal

Rotate model to see the desired side and push button to see orientation according the current View Point: &>
Hip directions of normals. Exclude properly oriented surfaces and run Analyze again to crient 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

Qrientation

Normal pointing toward Camera: ’i‘ Number: ’25—‘ EI ll
Normal pointing away from Camera: ‘I V| Number: | 12 ‘ EI ll
Invisible elements: I V| Number: | 6 ‘
Excluded elements: ’ﬁ‘ Number: ’0—‘
Target GS: |no selection |
& OK | <@ CanceII




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, it is possible to
check the percentage of wiped area within the field
of view according to standards (ECE, FMVSS).

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.
+ Can optionally create filled surface

TECHNIA

ADDNODE GROUP

CAVA

Wipers X
Definitions
Base Data: | CAVA Base Data.1 | EOVReIrencs CAVA Fields Of View.1 (EG EWG 7

defined by Fields Of View

Standard: [EG EWG 78/318 ] 1 Free WindShiel

Wipers: [z [ Rear

Wiper 1 ‘ Wiper2 | Wiper3 |

[ From Top

Driving Device ‘ Folding Axis | Blade | Visualization | Outputs |
Type  Standard e \
fxis: | Driving_fis_Wiperl ] ﬂ g
Angles apply to: Driving device system
Orientation: ' From Left to Right @ From Right to Left
Start Angle: [-2,64deg [5] End angle:  [81,03deg =
O Angle Step: Num Points: [11
@ Number of Steps: | 12 [£] pemo Angle: [20deg =
G Creste Wiper Body [ Create Blade Curve 1=
Outputs
= = g All Wipers v E
Ueeq  Requicd  Current Total Required Curemt v suection

Cover[%]  Cover[%] Area A

" Ares rea
(98 @ [0 {@ [or2m2 @ 0,12m2 @ 0,12m2 @@damd by Field

3 0,356m2 @ 0,45m2 @ 0,54m2 @ &) defined by Field]
U nset B
@ ok | @ Apply | @ Cancel|
-

Trapezoid Driving Devl:EDetails - x

 Top s e (0 Top A
(2) Axis (Extra): (1) Axis: | Diving_Axis_Wiperl

EHXPERIENCE MATTERS

Driving Device Details

X Force Calculation Details - X

[ Calculate Force on the Windshield

(1) Axis: ‘Diving,Axis,Wiper‘\




_ ] 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
« Sag of 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 design optimization

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

Result
* Visualization of calculated parameters

TECHNIA

ADDNODE GROUP

B et Fle  Edt  Yiew  fnsent  Jools  Window  Help

CAVA

NEES .. B0 R e BE65 s

Oefintions
Base Data: | CAVA Base Data.1_ FOV Reference: | CAVA Fields Of View.1 ( EG EWG 7|
Standard: [—‘M DlFree WindShield: [ defined by Fieids Of View 2
Wee= 2 <) [ Rear 1 From Top.

Wiper 1| Wiper2 | Wiper |

Oriving Device | Folding Axis | Biade  Visuakaation | Outputs |

Wiped Acea Colors

S

Trace Curves

Visualzation Type

e i

Curvature Radius Of Blade || 2500mm

Visuslizeby:  Color Map || 3700mm

So0mm | 5200mm
Mex Line Lengte[0mm 5] || 3
: | 7500mm B Cyan
Pokt Typx * | £000mm
|

Outputs
T TS anwipes

Required  Current Total
Y Covri®] Covr[%] A

L Coment oK Selection
3 ™

[= @@ (o @@ [com @@ oom @ [com {H @

= [o @@ [0 §{P [oxm @@ oim @@ o3m D @

D0 (el (el [t P [t P [t (D @)

Aves

EXPERIENCE MATTERS

Trace Curve 2

Trace Curve 4
Trace Curve 5

\ Trace Curve 6
3

Trace Curve 8
Trace Curve 9
Trace Curve 10
Trace Curve 11

Trace Curve 12

Wipers : |o1

| Horizontal (direction of wiper) v

Calculation : | Normal Deviation

~| [Tace Curve 1 v

I3 Show lines [ Show all Trace Curves

O 0k | O Apply | O Cancel|

? X e
&

o

k23

200.195__GEOEN_( ~ =11 [t Iim




% CAVA Tools — Silhouette

cleloltg diol QXacadali=r=Y¥ma¥

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

Result
+ Calculates exterior outlines and outlines of openings
« Can optionally create filled surface
+ Calculates size of projection area

EXPERIENCE MATTERS
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