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Section |
INTRODUCTION

This test evaluates the ability of a Forward Collision Warning (FCW) system to
detect and alert drivers to potential hazards in the path of the vehicle as specified in the
New Car Assessment Program’s "Forward Collision Warning Confirmation” test
procedure, dated February 2013. Three driving scenarios are utilized to assess this
technology. In the first test, a subject vehicle (SV) approaches a stopped principle other
vehicle (POV) in the same lane of travel. The second test begins with the SV initially
following the POV at the same constant speed. After a short while, the POV stops
suddenly. The third test consists of the SV, traveling at a constant speed, approaching a
slower moving POV, which is also being driven at a constant speed.
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FORWARD COLLISION WARNING
DATA SHEET 1: TEST SUMMARY
(Page 1 of 1)

2019 Volkswagen Tiguan

VIN: 3VV4B7AX2KMOXXXX

Test Date: 5/13/2019
Forward Collision Warning setting: Early

Test 1 - Subject Vehicle Encounters
Stopped Principal Other Vehicle:

Test 2 - Subject Vehicle Encounters
Decelerating Principal Other Vehicle:

Test 3 - Subject Vehicle Encounters

Slower Principal Other Vehicle:

Overall:

Notes:




FORWARD COLLISION WARNING
DATA SHEET 2: VEHICLE DATA
(Page 1 of 2)

2019 Volkswagen Tiguan

TEST VEHICLE INFORMATION

VIN:  3VV4B7AX2KMOXXXX

Body Style: SuUVv Color: Platinum Gray Metallic

Date Received: 4/29/2019 Odometer Reading: 65 mi
Engine: 2L Inline 4

Transmission: Automatic

Final Drive: AWD

Is the vehicle equipped with:

ABS X Yes No
Adaptive Cruise Control X Yes No
Collision Mitigating Brake System X Yes No

DATA FROM VEHICLE'S CERTIFICATON LABEL

Vehicle manufactured by: Volkswagen De Mexico S.A. De C.V.
Mexico

Date of manufacture: 10/18

DATA FROM TIRE PLACARD:

Tires size as stated on Tire Placard:  Front: 235/50R19
Rear: 235/50R19

Recommended cold tire pressure:  Front: 280 kPa (41 psi)

Rear: 280 kPa (41 psi)




FORWARD COLLISION WARNING
DATA SHEET 2: VEHICLE DATA
(Page 2 of 2)

2019 Volkswagen Tiguan

TIRES

Tire manufacturer and model: Pirelli Scorpion Verde All Season

Front tire size: 235/50R19

Rear tire size: 235/50R19

VEHICLE ACCEPTANCE

Verify the following before accepting the vehicle:
~ X All options listed on the “window sticker” are present on the test vehicle
_ X _Tires and wheel rims are the same as listed.
~ X There are no dents or other interior or exterior flaws.

X The vehicle has been properly prepared and is in running condition.

X Verify that spare tire, jack, lug wrench, and tool kit (if applicable) is located in
the vehicle cargo area.



FORWARD COLLISION WARNING
DATA SHEET 3: TEST CONDITIONS
(Page 1 of 2)

2019 Volkswagen Tiguan

GENERAL INFORMATION

Test date: 5/13/2019
AMBIENT CONDITIONS

Air temperature: 27.8 C (82 F)

Wind speed: 1.5 m/s (3.5 mph)
X Wind speed < 10 m/s (22 mph)

X  Tests were not performed during periods of inclement weather. This
includes, but is not limited to, rain, snow, hail, fog, smoke, or ash.

X  Tests were conducted during daylight hours with good atmospheric visibility
—— (defined as an absence of fog and the ability to see clearly for more than
5000 meters). The tests were not conducted with the vehicle oriented into
the sun during very low sun angle conditions, where the sun is oriented 15
degrees or less from horizontal, and camera “washout” or system
inoperability results.

VEHICLE PREPARATION

Verify the following:

All non consumable fluids at 100 % capacity : X

Fuel tank is full: X

Tire pressures are set to manufacturer's X
recommended cold tire pressure:

Front: 280 kPa (41 psi)

Rear: 280 kPa (41 psi)




FORWARD COLLISION WARNING
DATA SHEET 3: TEST CONDITIONS
(Page 2 of 2)

2019 Volkswagen Tiguan

WEIGHT

Weight of vehicle as tested including driver and instrumentation

Left Front: 551.6 kg (1216 Ib) Right Front 524.4 kg (1156 Ib)

Left Rear 435.0 kg (959 Ib) Right Rear 432.7 kg (954 Ib)

Total: 1943.6 kg (4285 Ib)




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 1 of 3)
2019 Volkswagen Tiguan

How is the Forward Collision Warning presented X Warning light
to the driver?
(Check all that apply) X Buzzer or audible alarm

Vibration

Other

Describe the method by which the driver is alerted. For example, if the
warning is a light, where is it located, its color, size, words or symbol, does it
flash on and off, etc. If it is a sound, describe if it is a constant beep or a
repeated beep. If it is a vibration, describe where it is felt (e.g., pedals,
steering wheel), the dominant frequency (and possibly magnitude), the type of
warning (light, audible, vibration, or combination), etc.

An audible beep, as well as a red warning symbol is displayed in the
instrument panel.

Is the vehicle equipped with a switch whose purpose is X  Yes
to render FCW inoperable? _—
No
If yes, please provide a full description including the switch location and
method of operation, any associated instrument panel indicator, etc.

To turn the system off, use the touch screen on the center console or
buttons on the left side of the steering wheel to interact with the
vehicle system menus. Select:
-Menu
-Vehicle
-Assistance Systems
-Front Assist (Forward Collision Warning)
-Advance Warning: select Off




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 2 of 3)
2019 Volkswagen Tiguan

Is the vehicle equipped with a control whose purpose is to X Yes
adjust the range setting or otherwise influence the operation of
FCW? No

If yes, please provide a full description.

To adjust the warning timing use the touch screen on the center
console or buttons on the left side of the steering wheel to interact with
the vehicle system menus. Select:
- Menu
-Vehicle
-Assistance Systems
- Front Assist (Forward Collision Warning)
- Advance warning: select from Early, Medium, Late or Off

Are there other driving modes or conditions that render X Yes
FCW inoperable or reduce its effectiveness?

No

If yes, please provide a full description.

Delayed Response

e |f the radar sensor is exposed to environmental conditions that
impair sensor function, the system may detect this only after a
certain delay. For this reason, possible functional restrictions may
be displayed only after a delay after you start driving and while
driving.

Objects that cannot be detected

e Front Assist may react unnecessarily, react with delay, or not
react at all in the following situations:

o When vehicles or motorcycles are traveling slightly offset to the
left or right in front of your vehicle.

o When vehicles are crossing in front of your vehicle.

o When loads or attachment parts on other vehicles in front of your
vehicle protrude to the side, rear, or above the normal vehicle
dimensions.

o When there is oncoming traffic.

o When pedestrians are standing or moving toward you.

(Continued next page)



FORWARD COLLISION WARNING

DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION

(Page 3 of 3)
2019 Volkswagen Tiguan

Notes:

System limitations

Front Assist may react unnecessarily, react with delay, or not
react at all in the following situations:

When driving in tight curves.

When the accelerator pedal is depressed.

When Front Assist is switched off or if there is a system fault.
When the ASR is manually switched off.

When the ESC is taking corrective action.

When several brake lights on the vehicle or on a trailer connected
to the vehicle electrical system are not working.

When the radar sensor is dirty or covered.

When the vehicle is in Reverse.

When the vehicle is accelerating quickly.

When weather conditions are poor.

When the system cannot detect the traffic situation clearly.
When there are metal objects, for example, tracks or metal plates
in the road.

When driving in parking garages.

When the off-road driving mode is switched on.

10



Section Il

TEST PROCEDURES

A. Test Procedure Overview
Three test procedures were used, as follows:

Test 1.  Subject Vehicle (SV) Encounters Stopped Principal Other Vehicle (POV)
on a Straight Road

Test 2.  Subject Vehicle Encounters Decelerating Principal Other Vehicle

Test 3.  Subject Vehicle Encounters Slower Principal Other Vehicle

With the exception of trials associated with Test 1, all trials were performed with SV and
POV automatic transmissions in “Drive” or with manual transmissions in the highest
gear capable of sustaining the desired test speed. Manual transmission clutches
remained engaged during all maneuvers. Except for Test 2, the brake lights of the POV
were not illuminated.

In order to pass the test, if the FCW system provides a warning timing adjustment for
the driver, at least one setting must meet the criterion of the test procedure. Therefore,
if the vehicle was equipped with a warning timing adjustment, only the most
“conservative” (earliest warning) setting was tested.

An overview of each of the test procedures follows.
1. TEST 1 - SUBJECT VEHICLE ENCOUNTERS STOPPED PRINCIPAL OTHER
VEHICLE ON A STRAIGHT ROAD

This test evaluates the ability of the FCW function to detect a stopped lead
vehicle, as depicted in Figure 1.

» In same lane

Figure 1. Depiction of Test 1

a. Alert Criteria
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In order to pass the test, the FCW alert must be issued when the time-to-collision
(TTC) is at least 2.1 seconds. The TTC for this test was calculated by considering the
speeds of the SV and the POV at the time of the FCW alert (i.e., when the SV and POV
speeds are nominally equal to 45 and 0 mph (72.4 and O kph), respectively).

b. Procedure

The POV was parked in the center of a travel lane, with its longitudinal axis
oriented parallel to the roadway edge and facing the same direction as the SV
so that the SV approaches the rear of the POV.

The SV was driven at a nominal speed of 45 mph (72.4 kph) in the center of the
lane of travel, toward the parked POV. The test began when the SV was 492 ft
(150 m) from the POV and ended when either of the following occurred:

= The required FCW alert occurred.

= The TTC to the POV fell to less than 90% of the minimum allowable
range (i.e., TTC = 1.9 sec) for the onset of the required FCW alert.

The SV driver then steered and/or braked to keep the SV from striking the
POV.

For an individual test trial to be valid, the following was required throughout the
test:

= The SV vehicle speed could not deviate from the nominal speed by
more than 1.0 mph (1.6 kph) for a period of three seconds prior to
(1) the required FCW alert or (2) before the range fell to less than
90% of the minimum allowable range for onset of the required FCW
alert.

= The SV driver could not apply any force to the brake pedal before
(1) the required FCW alert occurred, (2) or before the range fell to
less than 90% of the minimum allowable range for onset of the
required FCW alert.

= The lateral distance between the centerline of the SV, relative to
the centerline of the POV, in road coordinates, could not exceed
2.0 ft (0.6 m).

= The yaw rate of the SV could not exceed +1 deg/sec during the
test.
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Nominally, the Test 1 series was comprised of seven individual trials. The
FCW system must satisfy the TTC alert criteria for at least five of the seven test
trials.

2. TEST 2 — SUBJECT VEHICLE ENCOUNTERS DECELERATING PRINCIPAL
OTHER VEHICLE

The SV in this test initially followed the POV at a constant time gap, and then the
POV suddenly decelerated, as depicted in Figure 2. The test evaluates the ability of the
FCW to recognize a decelerating lead vehicle and to issue an alert to SV driver in a
timely manner.

Initially, SV Then POV

follows POV, begins to brake.

E —> Vg > Vpor= Vs fort < t*
— — — — — I - 1;'l’.:'-F|D'._'-‘::: 1'l':'§1l'- fc'l‘ t } t:l:

Figure 2. Depiction of Test 2

a. Alert Criteria

In order to pass the test, the FCW alert must be issued when TTC is at least 2.4
seconds. The TTC for this test, a prediction of the time it would take for the SV to
collide with the POV, was calculated by considering three factors at the time of the FCW
alert:1 (1) the speed of the SV, (2) the speed of the POV, and (3) the deceleration of the
POV'.

1To simplify calculation of the TTC for Test 2, the deceleration of the POV is assumed to remain constant from the time of the FCW
alert until the POV comes to a stop (i.e., a “constant” rate of slowing is assumed).
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b. Procedure

Test 2 began with the SV and the POV traveling on a straight, flat road at a
constant speed of 45.0 mph (72.4 kph), in the center of the lane of travel. The
headway from the SV to the POV was nominally maintained at 98.4 ft (30 m) until
the POV braking was initiated.

The test began approximately 7 seconds before the driver of the POV started a
braking maneuver in which the POV brakes were rapidly applied and modulated
such that a constant deceleration of 0.3 g was achieved within 1.5 seconds after
braking is initiated. The test ended when either of the following conditions was
satisfied:

e The required FCW alert occurred.

e The TTC to the POV fell to less than 90% of the minimum allowable
range (i.e., TTC = 2.2 sec) for the onset of the required FCW alert.

The SV driver then steered and/or braked to keep the SV from striking the POV.

For an individual test trial to be valid, the following was required throughout the
test:

= The initial POV vehicle speed could not deviate from the nominal
speed by more than 1.0 mph (1.6 kph) for a period of 3 seconds
prior to the initiation of POV braking.

= The speed of the SV could not deviate from the nominal speed by
more than 1.0 mph (1.6 kph) for a period of 3 seconds prior to (1)
the required FCW alert or (2) before the range fell to less than 90%
of the minimum allowable range for onset of the required FCW
alert.

= The lateral distance between the centerline of the SV, relative to
the centerline of the POV, in road coordinates, could not exceed
2.0 ft (0.6 m).

» The yaw rates of the SV and POV could not exceed 1 deg/sec
during the test.

= The POV deceleration level was nominally required to be 0.3 g
within 1.5 seconds after initiation of POV braking. The acceptable
error magnitude of the POV deceleration was £0.03g, measured at
the time the FCW alert first occurred. An initial overshoot beyond
the deceleration target was acceptable, however the first local

14



deceleration peak observed during an individual trial could not
exceed 0.375 g for more than 50 ms. Additionally, the deceleration
could not exceed 0.33 g over a period defined from (1) 500 ms after
the first local deceleration peak occurs, to (2) the time when the
FCW alert first occurred.

The tolerance for the headway from the SV to the POV was +8.2 ft
(x2.5 m), measured at two instants in time: (1) three seconds prior
to the time the POV brake application was initiated, and (2) at the
time the POV brake application was initiated.

SV driver could not apply any force to the brake pedal before (1)
the required FCW alert occurred, or (2) before the range fell to less
than 90% of the minimum allowable range for onset of the required
FCW alert.

Nominally, the Test 2 series was comprised of seven individual trials. The FCW
system must satisfy the TTC alert criteria for at least five of the seven test trials.

3. TEST 3 — SUBJECT VEHICLE ENCOUNTERS SLOWER PRINCIPAL OTHER

VEHICLE

This test examines the ability of the FCW system to recognize a slower lead
vehicle being driven with a constant speed and to issue a timely alert. As depicted in
Figure 3, the scenario was conducted with a closing speed equal to 25.0 mph (40.2

kph).

SV

POV

a. Alert Criteria

Figure 3. Depiction of Test 3

In order to pass the test, the FCW alert must be issued when TTC is at least 2.0
seconds. The TTC for this test, a prediction of the time it would take for the SV to
collide with the POV, was calculated by considering the speeds of the SV and POV at
the time of the FCW alert.

b. Procedure
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Throughout the test, the POV was driven at a constant 20.0 mph (32.2 kph) in
the center of the lane of travel.

The SV was driven at 45.0 mph (72.4 kph), in the center lane of travel, toward
the slow-moving POV.

The test began when the headway from the SV to the POV was 329 ft (100 m)
and ended when either of the following occurred:

e The required FCW alert occurred.

e The TTC to the POV fell to less than 90% of the minimum allowable
range (i.e., TTC = 1.8 sec) for the onset of the required FCW alert.

The SV driver then steered and/or braked to keep the SV from striking the POV.

For an individual test trial to be valid, the following was required throughout the
test:

= The SV vehicle speed could not deviate from the nominal speed by
more than 1.0 mph (1.6 kph) for a period of 3 seconds prior to (1)
the required FCW alert or (2) before the range fell to less than 90%
of the minimum allowable range for onset of the required FCW
alert.

= Speed of the POV could not deviate from the nominal speed by
more than 1.0 mph (1.6 kph) during the test.

= The lateral distance between the centerline of the SV, relative to
the centerline of the POV, in road coordinates, could not exceed
2.0 ft (0.6 m).

= The yaw rates of the SV and POV could not exceed +1 deg/sec
during the test.

= SV driver could not apply any force to the brake pedal before (1)
the required FCW alert occurred, or (2) before the range fell to less
than 90% of the minimum allowable range for onset of the required
FCW alert.

Nominally, the Test 3 series was comprised of seven individual trials. The FCW
system must satisfy the TTC alert criteria for at least five of the seven test trials.

B. Principal Other Vehicle

16



The vehicle used as the Principal Other Vehicle (POV) was a 2006 Acura RL.
This satisfied the test requirement that the POV be a mid-size sedan. The vehicle had a
rear license plate in order to provide a suitable representative radar profile. Vehicle
loading consisted of the driver plus equipment and instrumentation.

C. Automatic Braking System

The POV was equipped with an automatic braking system, which was used in
Test 2. The braking system consisted of the following components:

e High pressure nitrogen bottle, strapped to the front passenger seat, with
regulator and pressure gauges

e Pneumatic piston-type actuator, with solenoid valve
e “Pickle” switch to activate brakes

D. Instrumentation

Table 1 lists the sensors, signal conditioning, and data acquisition equipment
used for these tests.

17



TABLE 1. TEST INSTRUMENTATION AND EQUIPMENT

Accuracy, Other

Calibration Dates

Type Output Range Primary Specs Mfr, Model Serial Number E:Eset
Tire Pressure Vehicle Tire 0-100 psi < 1% error between 20 By: DRI
Gauge Pressure 0-690 kPa and Omega DPG8001 17042707002 Date: 6/21/2018
9 Due: 6/21/2019
Vehicle Total, 1200 Ib/olatform By: DRI
Platform Scales Wheel, and Axle P 0.5% of applied load Intercomp SWI 1110M206352 Date: 1/3/2019
5338 N/ .
Load Due: 1/3/2020
Latltqde: 4_?90 deg Horizontal Position: +1 Trimble GPS
Differential Global Longitude: £180 deg cm Receiver
S Position, Velocity Altitude: 0-18 km . o ’ . 00440100989 NA
Positioning System L Vertical Position: £2 cm | 5700 (base station
Velocity: 0-1000 o . ;
Velocity: 0.05 km/h and in-vehicle)
knots
By: Oxford
Position; Technical Solutions
Longitudinal,
Lateral, and Vertical Date: 10/16/2017
Accels; 2182
Multi-Axis Inertial Lateral, Longitudinal Accels * 10g, Accels .01g, Angular . Due: 10/16/2019
; and Vertical Oxford Inertial +
Sensing System i Angular Rat Rate
Velocities;
Roll, Pitch, Yaw Date: 4/11/2018
Rates;
Roll, Pitch, Yaw 2176 Due: 4/11/2020
Angles
Real-Time Lateral Lane Dist: Lateral Distance to
: 30 m Lane Marking: £2 cm
Calculation of . ?
i Distance and Lateral Lane Lateral Velocity to Lane .
Position and Velocity to lane Velocity: £20 m/sec Marking: £0.02m/sec Oxford Technical
Velocity Relative to y v ® g £ Solutions (OXTS), 97 NA

Lane Markings
(LDW) and POV
(FCW)

markings (LDW) and
POV (FCW)

Longitudinal Range
to POV: £200 m
Longitudinal Range
Rate: +50 m/sec

Longitudinal Range: +3
cm

Longitudinal Range
Rate: +0.02 m/sec

RT-Range

18




TABLE 1. TEST INSTRUMENTATION AND EQUIPMENT (continued)

Accuracy. Other Calibration Dates
Type Output Range Pri s Mfr, Model Serial Number Last
rimary Specs Due
Sound Frequency . o . .
Microphone (to measure time at Response: ?832';?'1”;:9' 64 dB, ﬁ_llj_gg)éTechmca NA NA
auditory alert) 80 Hz — 20 kHz
Light intensity . DRI designed and
Light Sensor (to measure time at Spectral Bandwidth: Rise time < 10 msec developed Light NA NA
) 440-800 nm
visual alert) Sensor
Acceleration Silicon Designs
Accelerometer (to measure time at 15¢g < 3% of full range gns, NA NA
. 2210-005
haptic alert)
+.0020 in.
Coordinate . . +.051 mm By: DRI
Measurement ISnesrttlearlnS(?crErlg%ates 8:2 2 m (Single point Ei;?oﬁ\rm, gggg 5-08- Date: 1/2/2019
Machine ¥ ' articulation accuracy) Due: 1/2/2020
Type Description Mfr, Model Serial Number

Data Acquisition
System

Data acquisition is achieved using a dSPACE MicroAutoBox Il Data
from the Oxford IMU, including Longitudinal, Lateral, and Vertical
Acceleration, Roll, Yaw, and Pitch Rate, Forward and Lateral Velocity,
Roll and Pitch Angle are sent over Ethernet to the MicroAutoBox. The
Oxford IMUs are calibrated per the manufacturer’'s recommended
schedule (listed above).

dSPACE Micro-Autobox Il 1401/1513

Base Board

549068

I/0O Board

588523
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For systems that implement audible or haptic alerts, part of the pre-test
instrumentation verification process is to determine the tonal frequency of the audible
warning or the vibration frequency of the tactile warning through use of the PSD (Power
Spectral Density) function in Matlab. This is accomplished in order to identify the center
frequency around which a band-pass filter is applied to subsequent audible or tactile
warning data so that the beginning of such warnings can be programmatically
determined. The bandpass filter used for these warning signal types is a phaseless,
forward-reverse pass, elliptical (Cauer) digital filter, with filter parameters as listed in
Table 2.

Table 2. Audible and Tactile Warning Filter Parameters

Warning Ay Peak-to- Minimum Pass-Band
Type Order Peak Ripple Stop Band Frequency Range
yp PP Attenuation q y 9
. th Identified Center
Audible 5 3dB 60 dB Frequency * 5%
. th Identified Center
Tactile 5 3dB 60 dB Frequency + 20%
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Figure A1. Front View of Subject Vehicle
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Figure A2. Rear View of Subject Vehicle
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Figure A6. Front View of Pincipl Other Vehicle
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Figure A7. Rear View of Principal Other Vehicle
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Figure A8. DGPS, Inertial Measurement Unit, and MicroAutoBox Installed in Subject Vehicle
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Figure A10. Computer Installed in Subject Vehicle
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Volkswagen Information
System

Warning and indicator lights

Warning and indicator lights notify you of warn-
ings -» & and malfunctions = @, or tell you
about certain functions. Some warning and indi-
cator lights come on when the ignition is switch-
ed on and should go out when the engine is run-
ning or when the vehicle is moving.

Additional text messages appear in the instru-
ment cluster of appropriately equipped vehicles
to give more information or prompt you to take
certain actions -» page 15, Instrument cluster.

Depending on the vehicle options, a symbol may
appear in the instrument cluster instead of a
warning light.

In addition, a warning chime or other acoustic
warning sounds when certain warning and indi-
cator lights go on.

Meaning = &, > O
Central warning light: Read and fol-

low the text messages in the instru-
ment cluster display.

Symbol

© Stop!
Electronic parking brake engaged
- page 217.

® Stop!

Brake fluid level too low = page 300.
OR: Brake system malfunction

- page 231,

OR: Together with the ABS indicator
light € or ABS: ABS failure

- page 231.

© Stop!

Engine coolant level too low, engine
coolant temperature too high, or en-
gine coolant system malfunction,

= page 24,

S Stop!

Engine oil pressure too low

- page 292,

@ Stop!

Lights up: Steering system malfunc-
tion = page 179.

B-2

Symbol

Meaning = &, =@

© Stop!

Flashes: Electronic steering column
lock malfunction - page 179.

Driver and/or passenger safety belts
not buckled -» page 37,

Brake or take action to avoid the ve-
hicle ahead! Front Assist Forward
Collision Warning |if equipped)

- page 205.

OR: Pedestrian Monitoring system
warning.

Brake! Depress brake pedal. ACC
driver intervention warning

- page 200.

Alternator malfunction = page 302.

Central caution light: Read and fol-
low the text messages in the instru-
ment cluster display.

Brake pads worn. Immediately con-
tact an authorized Volkswagen dealer
or authorized Volkswagen Service Fa-
cility to have the brake pads checked
and, if necessary, replaced

-» page 159.

Lights up: ESC malfunction or ESC
switched off by the system

- page 231.

OR: Together with & or ABS: ABS
malfunction.

OR: The vehicle battery has been re-
connected.

Flashes: ESC or ASR is active

- page 231.

ASR manually deactivated

= page 231,

OR: ESC Sport mode manually acti-
vated -» page 231.

OR: Off-road mode activated

- page 181.

OR: Together with ESC OFF: ESC man-
ually switched off {only possible in
Off-road or Custom off-road mode)
- page 231, - page 181.

ABS malfunction - page 231.

Electronic parking brake malfunction
- page 217.

Volkswagen Information System 13
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Driver assistance systems button

[11 Please read the introductory information and
heed the Warnings and Notice & on page 28,

Fig. 18 On the multi-function steering wheel: Driver
assistance systems button.

Your vehicle may have a driver assistance sys-
tems button on the multi-function steering
wheel, which lets you switch some driver assis-
tance systems on or off in the Assist systems menu
=» page 20, Instrument cluster menus.

9

on or off

— Press the button = fig. 18 (&) to open the Assist
systems menu.

— Using the arrow up and down buttons (&) or ()
on the multi-function steering wheel, select
the driver assistance system (for example,
Lane Assist, if equipped). A "check mark” indi-
cates if the selected driver assistance system
is switched on.

| driver

Y

— Confirm the selection by pressing the @ but-
ton on the multi-function steering wheel,

You can also switch driver assistance systems on
and off in the Vehicle settings menu in the Infotain-
ment system -» page 30, Vehicle settings menu. <

B-3

Infotainment system
operation and displays

1 Introduction

General information on operating the unit

The following section contains information on
the settings that can be adjusted in the Vehicle set-
tings menu. You can find information on operating
the Infotainment system as well as warning and
safety instructions in a separate manual. See

= booklet Infotainment System.

Some Infotainment features can only be ac-
cessed and operated when the vehicle is standing
still and the automatic transmission selector lev-
eris in park (P).

g5 and inf
After pressing the [tM] button, you can tap the
corresponding function key on the Infotainment
screen to display information or adjust the fol-

lowing settings:
[E) selection (Vehicle information)

m Active Info Display (Settings for the Volkswagen
Digital Cockpit, if equipped) - page 17

Offroad View the off-road display (if equipped)

- page 184

Energy consumers -» page 20, Driving data (Multi-

Function Display)

Driving data (Since start, extend. period, since re-

fuel) - page 20, Driving data (Multi-Function

Display)

Think Blue. Trainer. (if equipped) - page 158,

Think Blue. Trainer.

w Vehicle status (Current warning and information
messages)

Radio or Media (Radio station or media selec-

tion) - booklet Infotainment System

() settings or Setup - page 30, Vehicle settings

menu

Driving on today's roads demands the full at-
tention of the driver at all times. Driver distrac-
tion causes accidents, collisions and serious
personal injury!
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Setting short distances to the traffic ahead
reduces the time and distance available to
bring your vehicle to a safe stop and makes it
even more necessary to pay close attention
or traffic.

Always use good judgment and select a safe
following distance for the traffic, road and
weather conditions.

L]

Never use Adaptive Cruise Control on narrow
or winding roads or under poor road condi-
tions (snow, ice, streets covered with stand-
ing water or gravel, for example) or when
visibility is poor, especially when it is foggy.
Always select a greater following distance to
the vehicle ahead on wet roads than on dry
roads.

Tips an bleshootin

[1J Please read the introductory information and
heed the Warnings and Notice 4 and (D) on page
200.

ACC not available
The yellow indicator light comes on.

Possible causes:

— The radar sensor is dirty. Clean the radar sen-
sor - page 356, Exterior care and cleaning.

1

Radar sensor visibility is impaired by weather
conditions such as snow, or residue from abra-
sive cleaning agents or coatings. Clean the ra-
dar sensor - page 356, Exterior care and
cleaning.

Radar sensor visibility is impaired by aftermar-
ket ¢ 5, stickers, or acc

The radar sensor has been damaged or mis-
aligned in low speed impacts or parking ma-
neuvers at the front of the vehicle. Have the
sensor checked for damage -» page 363, Re-
pairs and technical modifications.

ACC malfunction. Switch the engine off and on
again.

I

Paint work or structural modifications have
been made at the front of the vehicle.

The original Volkswagen emblem is not being
used.

}

If the problem persists, see an authorized
Vol gen dealer or authorized
Service Facility.

If the system is not responding as expected

Possible causes:

The radar sensor is dirty. Clean the radar sen-

sor -» page 356, Exterior care and cleaning.

— ACC is functioning in a situation in which it

should be deactivated due to system limita-

tions - page 202, Limits of ACC.

The brakes are overheated from braking ma-

neuvers or driving down steeper slopes. A driv-

er information message appears in the instru-

ment cluster display. Allow the brakes to cool

down and activate ACC again.

— If the problem persists, see an authorized
Volkswagen dealer or authorized Volkswagen
Service Facility.

If ACC will not switch on

Make sure that the following conditions are met:
— The selector lever is in position D/S or Tiptron-
ic position.

The vehicle speed is at least 20 mph {30 km/h),
The brake lights on the vehicle are working.

ESC is not regulating.
The brake pedal is not depressed.

If there are unusual noises during automatic
braking

~ This is normal and is not a malfunction.

Forward Collision Warning
(Front Assist)

roduction

Depending on vehicle eq the vehicle
may be equipped with Forward Collision Warning
{Front Assist), which can warn the driver of a
possible collision with a vehicle on the road
ahead, help prepare the vehicle for emergency
braking, assist with braking, and initiate auto-
matic braking, within physical and technical lim-
its of the system. The timing of the warning var-
ies depending on the traffic situation and the ac-
tions of the driver.

The Front Assist system is not a substitute for
the driver's full concentration.

Driver assistance systems 205
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Driving with Front Assist

You can cancel Front Assist automatic braking in-
terventions by steering or depressing the accel-
erator pedal.

Automatic braking

The Front Assist system can, within system lim-
its, slow your vehicle down to a standstill, but
not keep your vehicle stopped for a long time. If
necessary, apply the vehicle brakes!

During an automatic braking maneuver, the
brake pedal will feel harder.

Radar sensor

The Forward Collision Warning system, when
switched on, uses a radar sensor to gather infor-
mation about the driving situation - page 5,
Front view.

Features included

Front Assist includes Autonomous Emergency
Braking and a Pedestrian Monitoring system.,
These systems are automatically activated when
Front Assist is activated.

The Front Assist system technology cannot
overcome the laws of physics and system-re-
lated limits. Do not allow the increased conven-
ience Front Assist can provide tempt you into
taking extra risks. The driver is always responsi-
ble for braking in time. If the Front Assist sys-
tem issues a warning, immediately apply the
brake to slow the vehicle down or avoid the ob-
stacle, depending on the traffic situation.

206 Owner's Manual

* Always adjust your speed and driving style to
road, traffic, weather, and visibility condi-
tions.

The Front Assist system cannot prevent acci-
dents and serious injuries on its own.

The Front Assist system can issue unneces-
sary warnings in certain complex driving sit-
uations, for example, when driving in tight
curves.

The Front Assist system can issue unneces-
sary warnings when its function is impaired,
for example, if the radar sensor is dirty or if
the position of the radar sensor has been
changed.

The Front Assist system does not react to
animals.

The Front Assist system does not react to ve-
hicles crossing your path or approaching in
the same lane.

Always be prepared to take full control of the
vehicle at all times.

Failure to heed warning lights and instrument

cluster text messages can result in a collision

and serious personal injury.

o Never ignore warning lights or text WARN-
INGS.

© A Declaration of Compliance with the Unit-

ed States FCC and Industry Canada regula-
tions is on =» page 369, Declaration of Compli-
ance, Telecommunications and Electronic Sys-
tems.

B-5
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iver warnings and Autonomous Emergency Braking

[ Please read the introductory information and
heed the Warnings and Notice & on page 206.

[T

Fig. 128 In the instrument cluster display: Advance
warning.

Depending on equipment and system limits,

Front Assist can detect the following objects di-

rectly in front of your vehicle:

= Pedestrians and vehicles moving in the same
direction as your vehicle.

— Pedestrians who are crossing in front of your
vehicle.

— Stopped vehicles.

If you are approaching a detected object at a
speed which will result in a collision and you do
not act immediately, Front Assist can help mini-
mize the effects of a collision. First comes an ad-
vanced warning, then an immediate warning, and
finally, an automatic braking maneuver.

Front Assist functions in these speed ranges:

Advance waming Immedli:tge warn- icbraking Braking support

3 20 to 53 mph 3 to 30 mph 3to 53 mph
Stopped vehicle 13540 85 kmih) - (StoSSkm/h] (5 to 85 km/h)
Vehicle moving in 20 to 155 mph 20 to 155 mph 3 to 155 mph 3to 155 mph
the same direction (30 to 250 km/h) {30 to 250 km/h) {5 to 250 km/h) {5 to 250 km/h)
o VN 201040 mph ) 3 to 40 mph 3 to 40 mph
ticn (30 to 65 km/h) (5 to 65 km/h) (5 to &5 km/h)
Pedestrian cross-
Gy 20 to 40 mph B 3 to 40 mph _
fnginfrontofthe  1aq .0 66 kmih) (5 to 65 km/h)

vehicle

The speed ranges given in the table are only in
ideal situations and are approximations.

Advance warning ,'g:

The system warns the driver with a warning
chime and a message in the instrument cluster
display - fig. 128 if it detects a possible collision
with a vehicle or a pedestrian.

The warning period varies according to the traffic
situation and your driving style.

Brake or take action to avoid the vehicle ahead!
However, do not rely solely on Front Assist. Un-
der certain conditions, the reactions of Front As-
sist may be unexpected or delayed from the driv-
er's viewpoint. Always pay attention and take
over if necessary - A in Introduction on

page 206,

B-6

Immediate warning

If you fail to react accordingly to the advance
warning, Front Assist may initiate a short, active
braking maneuver, In this case you will notice
brief, jerky braking of the vehicle to warn you of
an impending collision.

The timing of this alert can vary, depending on
the traffic situation and your driving style.

Automatic braking

If you should also fail to react to the immediate
warning, Front Assist can initiate an automatic
braking maneuver that will abruptly decelerate
the vehicle with increased braking force. The
emergency braking maneuver occurs shortly be-
fore a potential collision to reduce vehicle speed
and help to minimize the effects of a collision.

Driver assistance systems 207
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Braking support

Front Assist can help to minimize the effects of a
collision by providing additional braking force in
an emergency braking situation should the sys-
tem detect that the force applied to the brake
pedal by the driver is not sufficient to avoid a
collision. In order for Frant Assist to provide this
additional braking assistance, it must have de-
tected an impending collision with another vehi-
cle ahead of yours and the brake pedal has to be
hit hard and suddenly. However, this support on-
ly works as long as the brake pedal is depressed.

The Autonomous Emergency Braking system is a
part of Front Assist. In case of an impending col-
lision, the Autonomous Emergency Braking sys-
tem can initiate an automatic braking maneuver
without the advance or immediate warnings to
reduce vehicle speed and help to minimize the
effects of a collision = & in Introduction on
page 206,

The ic braking ocours si
neously with a warning in the instrument cluster
display = fig. 128,

System limits

(11 Please read the introductory information and
heed the Warnings and Notice & on page 206.

Front Assist has physical and system-related lim-
its. You should always be prepared to take full
control of the vehicle whenever necessary.

Delayed response

If the radar sensor is exposed to environmental
conditions that impair sensor function, the sys-
tem may detect this only after a certain delay.
For this reason, possible functional restrictions
may be displayed only after a delay after you
start driving and while driving - &\ in Introduc-
tion on page 206,

Objects that cannot be detected

Front Assist may react unnecessarily, react with
delay, or not react at all in the following situa-
tions:

208 QOwner's Manual

The red warning light #&: comes on,

System deactivated :gf

If the system is switched off, a text message and
the yellow symbol & appear in the instrument
cluster display. The yellow central caution light
A may also light up.

Distance warning <! <>

If the vehicle is traveling within a speed range of
about 40-155 mph (65-250 km/h), the system
warns the driver with the <=t== symbeol in the in-
strument cluster display if it detects that your
vehicle is driving too close to the vehicle ahead
-» & in Introduction on page 206. No acoustic
warning will sound.

The warning period varies according to the traffic
situation and your driving style.

Increase the distance between your vehicle and
the vehicle ahead.

— When vehicles or motorcycles are traveling
slightly offset to the left or right in front of
your vehicle,

~ When loads or attachment parts on other vehi-

cles in front of your vehicle protrude to the

side, rear, or above the normal vehicle dimen-
sions.

When there is oncoming traffic,

When vehicles are crossing in front of your ve-

hicle.

— When pedestrians are standing or moving to-
ward you.

]

System limitations

Front Assist may react unnecessarily, react with
delay, or not react at all in the following situa-
tions:

— When driving in tight curves.

— When weather conditions are poor.

~ When driving in parking garages.

— When there are metal objects, for example,
tracks or metal plates in the road.

When the vehicle is in Reverse (R).

— When the ASR is manually switched off.

B-7
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= When the ESC is taking corrective action,

= When the off-road driving mode is switched
on.

— When the radar sensor is dirty or covered.

— When several brake lights on the vehicle or on
a trailer connected to the vehicle electrical
system are not working.

— When the vehicle is accelerating quickly.

— When the accelerator pedal is completely de-
pressed.

= When the system cannot detect the traffic sit-
uation clearly,

— When there is a fault in the Front Assist sys-
tem.

When to switch off Front Assist

Front Assist should be switched off in the follow-

ing situations due to system limitations - &

~ If the vehicle is not being driven on public
roads, for example, off-road or on a track.

— If the vehicle is being towed.

— If the vehicle is being loaded onto a truck, fer-
ry, or train,

— If the radar sensor is covered (even temporari-

The system alerts you of an impending collision,
prepares the vehicle for emergency braking, pro-
vides support when braking, or performs an au-
tomatic braking maneuver.

If the system gives the driver an advanced warn-
ing, a message appears and the red warning light

}‘B‘. comes on in the instrument cluster to warn
the driver of an impending collision -» page 207,
Driver ings and A Emergency
Braking.

If the Front Assist system is switched on

= page 210, Using Front Assist, then Pedestrian
Monitoring is also active within a speed range of
about 3-40 mph {5-65 km/h).

The Pedestrian Monitoring technology cannot
overcome the laws of physics and system-re-
lated limits. Never let the increased conven-
ience provided by the P Monitoring
system tempt you into taking extra risks. The
driver is always responsible for braking in time.
If the Pedestrian Monitoring system issues a
warning, immediately apply the brakes to slow
the vehicle down or avoid the pedestrian, de-

ly) by any accessories or other equip for
example, auxiliary headlights.

— If the radar sensor malfunctions.

— If an external force has affected the radar sen-
sor, for example, after a collision.

~ If the vehicle is on a dynamometer test bed.

Failure to switch off Front Assist in the situa-
tions mentioned can cause accidents and seri-
ous personal injury. <

Pedestrian Monitoring

C1 Please read the intreductory information and
heed the Warnings and Notice 4 on page 206.

The Forward Collision Warning system includes a
Pedestrian Monitoring feature that can help pre-
vent accidents with pedestrians crossing the
street or help minimize the outcome of an acci-
dent.

B-8

ding on the traffic situation.

» Always adjust your speed, driving style, and
the distance you keep between you and the
vehicles ahead of you to the road, traffic,
weather, and visibility conditions.

The Pedestrian Monitoring system cannot
prevent accidents and serious injuries on its
own.

The Pedestrian Monitoring system can issue
unnecessary warnings in certain complex
driving situations, for example, when driving
in tight curves.

The Pedestrian Monitoring system can issue
unnecessary gs or braking s
when its function is impaired, for example, if
the radar sensor is dirty or if the position of
the radar sensor has been changed.

The Pedestrian Monitoring system does not
react to animals.

The Pedestrian Monitoring system does not
react to who are ding still or
moving toward you.

Always be prepared to take full control of the

‘vehicle at all times.

Driver assistance systems 209



Using Front Assist

11 Please read the introductory information and
heed the Warnings and Notice & on page 206.

The Front Assist system and the advance warning
are automatically active once the ignition is
switched on - page 144, Starting and stopping
the engine.

Volkswagen recommends that the Front Assist
system be switched on at all times, except in the
specific situations described in this Manual

<> page 208, System limits.

Turning Front Assist on or off

= You can turn Front Assist on or off in the Vehicle
settings menu in the Infotainment system
=» page 29, Infotainment system operation and
displays.

— OR: In the Assist systems menu in the instrument
cluster display -» page 20, Instrument cluster
menus.

— OR: Press the driver assistance systems button
on the multi-function steering wheel to open
the Assist systems menu - page 29, Driver assis-
tance systems button,

If the system is switched off, the advance warn-

ing and distance warning are also automatically
switched off. A text message and the yellow

symbaol }E: appear in the instrument cluster dis-
play -» page 207, Driver warnings and Autono-
mous Emergency Braking. The yellow central
caution light A may also light up.

e and

Ij g ings for the dist:
advance warnings
= You can turn the distance warning and the ad-
vance warning on or off in the Vehicle settings
menu in the Infotainment system - page 29,
Infotai system op i I

and displays.

— You can also adjust the warning period for the
advance warning.

Volkswagen recommends that the distance and
advance warnings be switched on at all times.

O Certain settings are automatically saved by
the driver personalization feature

-» page 30, Driver personalization.

210 QOwner's Manual

Tips and troubleshooting

[ Please read the introductery information and
heed the Warnings and Notice 4\ on page 206.

If Front Assist is unavailable or radar sensor

visibility is insufficient

Possible causes:

— The radar sensor is dirty. Clean the radar sen-
sor - page 356, Exterior care and cleaning.

- Radar sensor visibility is impaired by weather

conditions such as snow, or residue from abra-

sive cleaning agents or coatings. Clean the ra-
dar sensor < page 356, Exterior care and
cleaning.

Radar sensor visibility is impaired by aftermar-

ket compaonents, stickers, or accessories.

— The radar sensor has been damaged or mis-
aligned in low speed impacts or parking ma-
neuvers at the front of the vehicle. Have the
sensor checked for damage -» page 363, Re-
pairs and technical modifications.

— Paint work or structural modifications have
been made at the front of the vehicle.

- The original Volkswagen emblem is not being

used.

When the ASR is manually switched off or ESC

Sport is switched on - page 234, Switching

Anti-5lip Regulation (ASR) and ESC Sport mode

on and off.

If the problem persists, see an authorized

Volkswagen dealer or authorized Volkswagen

Service Facility.

If the system is not responding as expected

Possible causes:

— The radar sensor is dirty. Clean the radar sen-
sor -» page 356, Exterior care and cleaning.

- Front Assist is functioning in a situation in
which it should be deactivated due to system
limitations =» page 202, Limits of ACC.

— If the problem persists, switch off Front Assist
see an authorized Volkswagen dealer or au-
thorized Volkswagen Service Facility,

O NOTICE

If you notice that Front Assist doesn't work prop-
erly or the sensor is damaged, switch off Front
Assist immediately.

B-9
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See an authorized Volkswagen dealer or au-
thorized Volkswagen Service Facility for assis-
tance and have the Front Assist system
checked.

Lane Keeping system (Lane
Assist)

[ Introducti

Your vehicle may be equipped with a Lane Assist
system, which can warn you if your vehicle unin-
tentionally leaves the current drive lane,

With the help of a camera =» page 5, Front view,
Lane Assist can recognize certain lane markings
for the lane in which the vehicle is moving.
Should the vehicle leave this area unintentionally,
for example, when leaving the lane without acti-
vating a turn signal, the system will warn you
with a steering correction. The driver can override
the steering correction at any time.

Vehicles without Blind Spot Monitor: Lane Assist
will not wamn you of a lane change if you activate
the turn signal, because the system will assume
that the lane change is intended.

System limits

Only use Lane Assist on highways and well-main-
tained roads.

Lane Assist may deactivate temporarily under
certain circumstances:

— When the speed of your vehicle is less than
about 40 mph (65 km/h).

— If the system cannot recognize lane markings
correctly, for example, in construction zones,
on bad roads, when visibility is bad, or when
the camera area is covered.

— When ESC is switched off or when ESC Sport
mode is switched on - page 234, Switching
Anti-5lip Regulation (ASR) and ESC Sport mode
on and off.

Always remember that Lane Assist has limits -
using Lane Assist when it is not possible to
drive safely can be dangerous and can lead to
an accident and serious personal injury.

B-10

» Always adjust your speed and the distance
you keep between you and the vehicles
ahead of you to the road, traffic, weather,
and visibility conditions.

Always keep both hands on the steering
wheel so that you are prepared to steer at
any time. The driver is always responsible for
controlling the vehicle.

Always pay attention to the messages in the

instrument cluster display and act according-

ly.

Always pay close attention to what is hap-
pening around your vehicle.

Not deactivating Lane Assist in the situations
mentioned above can cause collisions, other
accidents and serious personal injury.

O Certain settings are automatically saved by
the driver personalization feature
= page 30, Driver personalization. <

e Assist

[ Please read the introductory information and
heed the Warnings and Notice & on page 211.

Fig. 129 In the instrument cluster display: Lane As-
sist display (displayed in color on an instrument clus-
ter with color display). [ 3
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Subject Vehicle: 2019 Volkswagen Tiguan Test Date: 5/13/2019
Principal Other Vehicle: 2006 Acura RL
Valid TTCW TTCW TTCW
Run Test Type Run? Sound Light Margin | Pass/Fail Notes
(sec) (sec) (sec)
1 Stopped POV Y 2.96 2.86 0.86 Pass
2 Y 2.97 2.88 0.87 Pass
3 Y 2.95 2.88 0.85 Pass
4 Y 3.03 2.95 0.93 Pass
5 Y 3.01 2.93 0.91 Pass
6 Y 2.97 2.88 0.87 Pass
7 Y 2.94 2.84 0.84 Pass
Slower POV,
8 45 vs 20 Y 2.72 2.64 0.72 Pass
9 Y -2.00 Fail No FCW Warning
10 Y 2.76 2.67 0.76 Pass
11 Y 2.70 2.57 0.70 Pass
12 Y 2.72 2.61 0.72 Pass
13 Y 2.63 2.52 0.63 Pass
14 Y 2.75 2.68 0.75 Pass
Braking POV,
15 45 Y 2.86 2.76 0.46 Pass
16 Y 2.83 2.75 0.43 Pass
17 Y 2.73 2.65 0.33 Pass
18 Y 2.81 2.72 0.41 Pass
19 Y 2.76 2.68 0.36 Pass

C-2




Subject Vehicle: 2019 Volkswagen Tiguan Test Date: 5/13/2019

Principal Other Vehicle: 2006 Acura RL

Valid TTCW TTCW TTCW
Run Test Type Run? Sound Light Margin | Pass/Fail Notes
' (sec) (sec) (sec)
20 Y 2.78 2.69 0.38 Pass
21 Y 2.82 2.74 0.42 Pass
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Description of Time History Plots

A set of time history plots is provided for each valid run in the test series. Each set of plots comprises time
varying data from both the Subject Vehicle (SV) and the Principal Other Vehicle (POV), as well as pass/fail
envelopes and thresholds. The following is a description of data types shown in the time history plots, as well
as a description of the color code indicating to which vehicle the data pertain.

Time History Plot Description

Each time history plot consists of data pertinent to the test type under consideration, and therefore the data
channels plotted vary according to test type. The test types (shown in the plot titles) include:

- FCW Test 1 — Stopped POV (SV at 45 mph)
- FCW Test 2 — Braking POV (Both vehicles at 45 mph with a 30 m gap, POV brakes at 0.3 g)
- FCW Test 3 — Slower Moving POV (SV at 45 mph, POV at 20 mph)

Time history figures include the following sub-plots:

e Warning - Displays the Forward Collision Warning Alert (which can be audible, visual, or haptic).
Depending on the type of FCW alert or instrumentation used to measure the alert, this can be any of the
following:

o Filtered, rectified, and normalized sound signal. The vertical scale is O to 1.

0 Filtered, rectified, and normalized acceleration (e.g., haptic alert, such as steering wheel
vibration). The vertical scale is O to 1.

0 Light sensor signal

e TTC (sec) — Indicates the Time to Collision as calculated up to the point of FCW alert issuance. The
value of TTCW (Time to Collision at Warning) is given numerically on the right side of the figure. A
passing value is indicated in green, while a failing value is indicated in red.

e SV Speed (mph) — Speed of the Subject Vehicle
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e POV Speed (mph) — Speed of the Principal Other Vehicle

e Yaw Rate (deg/sec) — Yaw rate of both the Subject Vehicle and Principal Other Vehicle

e Lateral Offset (ft) — Lateral offset within the lane from the Subject Vehicle to the Principal Other Vehicle
e Ax (g) - Longitudinal acceleration of both the Subject Vehicle and Principal Other Vehicle

e Headway (ft) — Longitudinal separation between front of Subject Vehicle to rear of Principal Other
Vehicle (Exclusive to test type 2)

Note that the minimum (worst) GPS fix type is displayed in the lower right corner of each page. The only valid
fix type is RTK fixed (displayed in green). If the fix type during any portion of the test was anything other than
RTK fixed, then “RTK Fixed OR LESS!!” is displayed in red.

Envelopes and Thresholds

Each of the time history plot figures can contain either green or yellow envelopes and/or black threshold lines.
These envelopes and thresholds are used to programmatically and visually determine the validity of a given test
run. Envelope and threshold exceedances are indicated with either red shading or red asterisks, and red text is
placed to the right side of the plot indicating the type of exceedance.

Green envelopes indicate that the time-varying data should not exceed the envelope boundaries at any time
within the envelope. Exceedances of a green envelope are indicated by red shading in the area between the
measured time-varying data and the envelope boundaries.

Yellow envelopes indicate that the time-varying data should not exceed the envelope only at the left and/or right
ends. Exceedances at the left or right extent of a yellow envelope are indicated by red asterisks.

For the warning plot, a dashed black threshold line indicates the threshold used to determine the onset of the
FCW alert. The alert is considered on the first time the alert signal crosses this threshold line.



For the TTC plot, a dashed black threshold line indicates the minimum allowable TTC for the given test scenario.
If the FCW alert occurs before this minimum allowable TTC, a green dot appears. However, if there is no alert or
the alert occurs after the minimum allowable TTC, a red asterisk is shown on the plot.

For the Ax plot, a dashed black threshold line is given for at a value of -0.05 g. For a test run to be valid, the
longitudinal acceleration of the Subject Vehicle must not fall below this threshold (i.e. the driver cannot apply
any brakes). Additionally, for test type 2, the plot indicating the longitudinal acceleration of the Principal Other
Vehicle includes a yellow envelope indicating the deceleration (0.3 g + 0.03 g) allowed while braking.
Exceedance of this threshold is indicated with red asterisks at the beginning and/or end of the threshold
boundary.

Color Codes

Color codes have been adopted to easily identify which data correspond to which vehicle, as well as to indicate
the types of envelopes and thresholds used in the plots.

Color codes can be broken into four categories:
1. Time-varying data
2. Validation envelopes and thresholds
3. Instantaneous samplings
4. Text

1. Time-varying data color codes:
e Blue = Subject Vehicle data
e Magenta = Principal Other Vehicle data
e Brown = Relative data between SV and POV (i.e., TTC, lateral offset and headway distance)

2. Validation envelope and threshold color codes:
e Green envelope = time varying data must be within the envelope at all times in order to be valid
e Yellow envelope = time varying data must be within limits at left and/or right ends
e Black threshold (Solid) = time varying data must not exceed this threshold in order to be valid
e Black threshold (Dashed) = for reference only — this can include warning level thresholds, TTC
thresholds, and acceleration thresholds
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3. Instantaneous sampling color codes:
e Green circle = passing or valid value at a given moment in time
e Red asterisk = failing or invalid value at a given moment in time

4. Text color codes:
e Green = passing or valid value
e Red = failing or invalid value

Examples of time history plots for each test type (including passing, failing and invalid runs) are shown in Figure
D1 through Figure D6. Actual time history data plots for the vehicle under consideration are provided
subsequently.

D-7



40

20

Event

TTC
(sec)
o

45

sV
Speed
(mph)

44

POV
Speed
(mph)

o

{degfsec)
o

Yaw Rate

Lateral
Offset
(ft

o

3 g2
04

FCW Test 1

Sy
POV

Relative

|
3.2R

2 3 4 8 °
Time (sec) GPS Fix Type: RTK Fixed

Figure D1. Example Time History for Test Type 1, Passing



Event

1000
500

10

Lateral POV sV
Offset YawRate Speed Speed TTC
() (mph) (mph) (sec)
o 1]

A
(9

Headway
Uy

(deg/sec)
o

46
44

46
44

120
100
80

FCW Test 2
______________l_l___._ _____ j
[ I [ il
S }g ™
B FOY 7
L] Relative_________T__‘__T_ >* »
n ! | ! i
i} | |
| |
[ [
i . | |
[ | [ [
S, S —
| ! | |
[ | [ ]
l | l N
e I | T I ]
— T
. | | II | ]
[ [ [
= {b ¢ _
| | | | |
0 2 4 6 8 10 12
Time (sec) GPS Fix Type: RTK Fixed

Figure D2. Example Time History for Test Type 2, Failing



TTC Event

(sec)

sV
Speed
(mph)

A Lateral POV
@ Offset YawRate Speed

Headway
Uy

1000
500

(degisec)  (Mph)

()

10

46
44

46
44

120
100

80

Figure D3. Example Time History for Test Type 2, Pas

FCWW Test 2
______________TI____._I__Lk }
> T S
B POY i
L Relative |~ 4 4 ——— L o
. ' ! ! ]
i} | |
t | |
[
: | |
[ [ [ [ [
| | | |
| ' _
- ! i
|
| L1 1
- |_T__ i
L ? ? _
0 2 4 5 8 10 12
Time (sec) GPS Fix Type: RTK Fixed

sing

D-10



SV
Speed
(mph)

POV

Lateral
Offset
(ft

o

Event

1000
500

10

TTC
(sec)
(5]

Speed
(mphy)

Yaw Rate

{deg/sec)
o

46
44

22
20

FCW Test 3

S
- PO
. Relative

1.82 FAIL

Figure DA4.

Time (sec)

GPS Fix Type: RTK Fixed
Example Time History for Test Type 3, Failing

D-11



1000
500

Event

10

TTC
(sec)
n

46

sV
Speed
(mph)

44

22
20

POV
Speed
(mph)

(degfsec)
=]

Yaw Rate

Lateral
Offset
uy

o

FCW Test 3

SY
POV
. Felative

2.81

2 3 4 5 6 7 8

Time (sec) GPS Fix Type: RTK Fixed
Figure D5. Example Time History for Test Type 3, Passing

D-12



D-13

[

Event

TTC
o o oo

(sec)

I
[8)]

sV
Speed
(mph)
I
B

I
[8)]

POV
Speed
(mph)

I
I

Yaw Rate
(deg/sec)

()

Lateral
Offset

FCW Test 2
C T | T T ]
i | | . m i
[
=1 !@ o
B POV A
L Relative | ——— L ™
C ' | ! i
L | _
| |
[ [
puy | '
?@A\ I — >
! (7))
| |
[ | [ 1
| ]
T | LT A
5 i
i | i
| |
[ [ [
. é dP _
2 4 B 8 10 12
Time (sec) GPS Fix Type: RTK Fixed

Figure D6. Example Time History for Test Type 2, Invalid Run Due to Subject Vehicle Yaw Rate



D-14

FCW Test 1
C:\OVSC\Vehicles\MY_2019_Test_Data\Volkswagen Tiguan\FCW\TH Data\TiguanFCW-001

Audible
Warning
o
o o
Tl
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
— 1
1
)
)
1
1
)
)
1
1
1
1
1
1
L1
1
1
1
1
1
1
1
1
1
1
1
1
1
L 1
1
k‘_I
1
o
1
1
1
1
|
1
2l
F
1
)
)
1
]

sV
POV —
___________________________________________________________________ Relative

TTC
(sec)
o
/

2.96

o

46 — —

SV
Speed
(mph)

POV
Speed
(mph)

o
]

Yaw Rate
(deg/sec)
(=]

Lateral
Offset
{ft)
BN O NS
]

-0.2 - —

Ax
(9)

04 | | | | | |
0 1 2 3 4 5 6 7
Time (sec)

GPS Fix Type: RTK Fixed

Figure D7. Time History for Run 1, FCW Test 1, Audible Warning



D-15

FCW Test 1
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C:\OVSC\Vehicles\MY_2019_Test_Data\Volkswagen Tiguan\FCW\TH Data\TiguanFCW-002

o

sV
POV —
Relative

46 —

-0.2 -

0.4 '

2 3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

Figure D9. Time History for Run 2, FCW Test 1, Audible Warning



D-17

FCW Test 1
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Figure D10. Time History for Run 2, FCW Test 1, Visual Warning
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Figure D13. Time History for Run 4, FCW Test 1, Audible Warning
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Figure D14. Time History for Run 4, FCW Test 1, Visual Warning
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Figure D17. Time History for Run 6, FCW Test 1, Audible Warning
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FCW Test 1
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Figure D18. Time History for Run 6, FCW Test 1, Visual Warning
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Figure D19. Time History for Run 7, FCW Test 1, Audible Warning
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FCW Test 1
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Figure D20. Time History for Run 7, FCW Test 1, Visual Warning
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Figure D21. Time History for Run 15, FCW Test 2, Audible Warning
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Figure D22. Time History for Run 15, FCW Test 2, Visual Warning
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Figure D23. Time History for Run 16, FCW Test 2, Audible Warning
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Figure D24. Time History for Run 16, FCW Test 2, Visual Warning
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Figure D26.

Time History for Run 17, FCW Test 2, Visual Warning
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Figure D27. Time History for Run 18, FCW Test 2, Audible Warning
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Figure D30. Time History for Run 19, FCW Test 2, Visual Warning
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Figure D31. Time History for Run 20, FCW Test 2, Audible Warning
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Figure D32. Time History for Run 20, FCW Test 2, Visual Warning
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Figure D35. Time History for Run 8, FCW Test 3, Audible Warning
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Figure D36. Time History for Run 8, FCW Test 3, Visual Warning



0
QT_‘
e}

g g-02
<

0.4
0T
c3
Tz
BLE
0’]‘—'44

22
>3 <

S§e20

agE

18
2
o —
T 8
o,
R
- 2
2
4
g _ 2
ELE O
_Io -2
-4
0
" =
<22
0.4

Figure D37. Time History for Run 9, FCW Test 3, No Warning Warning
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Figure D38. Time History for Run 10, FCW Test 3, Audible Warning
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Figure D39. Time History for Run 10, FCW Test 3, Visual Warning
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Figure D40. Time History for Run 11, FCW Test 3, Audible Warning
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Figure D41. Time History for Run 11, FCW Test 3, Visual Warning
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Figure D42. Time History for Run 12, FCW Test 3, Audible Warning
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Figure D43. Time History for Run 12, FCW Test 3, Visual Warning
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Figure D44. Time History for Run 13, FCW Test 3, Audible Warning
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Figure D45. Time History for Run 13, FCW Test 3, Visual Warning
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Figure D46. Time History for Run 14, FCW Test 3, Audible Warning

I
I
SV n
POV —H{M~
Relative ™~
] ] ] ] ] ] ]
I I I I I I I
| | | | | | |
I I I I I I I
] ] ] ] ] ] ]
I I I I I I I
me —
] ] ] ] ] ] ]
I I I I I I I
] ] ] ] ] ] ]
L I I I I I I I ]
] ] ] ] ] ] ]
0 1 2 3 4 5 6 7 8

GPS Fix Type: RTK Fixed



Lateral

Ax

Yaw Rate
(deg/sec)
o

(9)

Offset
{ft)
BN O NS

-0.2

-0.4

FCW Test 3
C:\OVSC\Vehicles\MY_2019_Test_Data\Volkswagen Tiguan\FCW\TH Data\TiguanFCW-014

sV
POV
Relative

Time (sec)

8

D-54

2.68

GPS Fix Type: RTK Fixed

Figure D47. Time History for Run 14, FCW Test 3, Visual Warning
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