CAVA - VISION

Functional Overview
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% CAVA — Vehicle Homologation

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

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

Available as a CATIA V5 or SBDEXPERIENCE enhancement, CAVA is

I \ \
Camera Vision
\ A\

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

application areas. Analysis

CAVA Product Portfolio Eretestion

Road Clearance

«  CAVA OVA: Verify the overall vehicle packaging

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

«  CAVA Wiper: Analyze wiper kinematic and wiping quality

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

Integration into CATIA
« CAVAis 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.

Configurable and Open
» Supported Standards are available as readable xml file.

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

« Export your results as regular CATIA Geometry for downstream
applications, readable without CAVA.

« Create textual, excel and drawing reports using customizable
report templates. ‘
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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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1 CAVA Vision — General

CAVA

BaseData: | CAVA Base Data_Manikin

CAVA Vision functions automatically provide internally
calculated eye points and eye ellipses for the driver,
as required by the specific vision function.

Standard:  |ECE/EWG v| OFree

Loading: Empty weight EG + co-driver
HeointTavet: [15mm (I
BackAngle [25d9  [EI@B

V1 Point

Supported standards
* Eye Points: ECE / EWG, ADR
+ Eye Ellipses: FMVSS / SAE J941 (1965, 1997, 2002)

IPSI%EXF Point OD

Pm Point Left Eye Point OF
P1 Point o

Features

« ECE eyepoints (V-Points, O-Points, P-Points) according to
UNECE-R 125 for different purposes in vision and mirror

V2 Point

analysis. |
* SAE 941 Eye Ellipses as required by FMVSS vision e
standards ol
- Considers SRP point, seat back angle, seat travel, e [ Ef
:‘ ]

percentile and other seating parameters

Result

* Eye Points or Eye Ellipses are automatically created as part
of the vision feature as required for the selected standard
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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, 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
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~ 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]
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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
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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]
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% 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 =
P ECERLS e =
Horizontal Angle : IW?deg
Features ook | @appy | © 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
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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
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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 lobmpt 415k OKAAAAANSE><XEAT adoke 1D
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

Definitions

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
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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

TECHNIA
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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

i 0.5
Precision: accurate i fast

!
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
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_ ] 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 axek arasasaisersxmay assas  we | ;
- 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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% CAVA Vision — Camera Field of View CAVA

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, :
custom by section or surface, LIDAR i Zomm s Vimm _pusenger.

« 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 - -
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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
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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: ] | | —
Featu reS Text: I o] —
. . . 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
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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
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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
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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 <@ Cancell




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
+ Calculates obstruction ratios in vision sector

Result
« Check result if obstruction is within limits of the regulation
* Check result for % of allowed obstructions

TECHNIA
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Vision Section

-

Definitions

Base Data: |CAVA Base Data.highSRP

Standard:

Loading:  Empty weight £G

@ d Byes © UseV5 Points 8

General | 20 Viewer | Result |

Settings

Arc radius: | 12000mm E@@ vision Sector Line length: [2500mm =g}

s 05 i
Discretization: accurate fast Vision Sector End offset: | 1000mm E
,_J'_

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 Obstructions
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 |

EXPERIENCE MATTERS
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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
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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
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% CAVA Vision Sub-Product Comparlson

Vision Fields on the windshield

CAVA

A-Pillar Obstructions
Vision Points on the windshield
Vision Planes

Optical Properties

S B S I

DirectView

Rear View Mirror
General Mirror

Direct View 3D
Camera Fields of View
Close Range Visibility
Plan View

AAM View

Rear Window Defrosting

CERS BRSO Bl Pl Bl Sl

Truck Vision Section and Truck Direct Vision

T E C H N l A EHXPERIENCE MATTERS
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