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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 Principal 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.

The purpose of the testing reported herein was to objectively quantify the performance
of a Forward Collision Warning system installed on a 2022 Volkswagen Taos. This test
is part of the New Car Assessment Program to assess Forward Collision Warning
Systems sponsored by the National Highway Traffic Safety Administration under
Contract No. DTNH22-14-D-00333.
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DATA SHEETS



FORWARD COLLISION WARNING
DATA SHEET 1: TEST RESULTS SUMMARY

(Page 1 of 1)
2022 Volkswagen Taos

VIN: 3VVSX7B23NMOSXxxx

Test start date: 5/2/2022
Test end date: 5/2/2022

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:

Pass

Pass

Pass

Pass



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

2022 Volkswagen Taos

TEST VEHICLE INFORMATION

VIN:  3VVSX7B23NMOSXXXX

Body Style: SUV Color: Platinum Gray Metallic

Date Received: 4/25/2022 Odometer Reading: 54 mi

DATA FROM VEHICLE'S CERTIFICATON LABEL

Vehicle manufactured by: VOLKSWAGEN DE MEXICO S.A. DE

C.V. MEXICO

Date of manufacture: 03/22
Vehicle Type: MPV
DATA FROM TIRE PLACARD

Tires size as stated on Tire Placard:  Front: 215/50R18
Rear: 215/50R18

Recommended cold tire pressure:  Front: 250 kPa (36 psi)

Rear: 250 kPa (36 psi)

Tire manufacturer and model: Bridgestone Turanza LS100

Front tire specification: 215/50R18 92H

Rear tire specification: 215/50R18 92H

Front tire DOT prefix: DOT 1V6 YKL10A

Rear tire DOT prefix: DOT 1V6 YKL10A




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

2022 Volkswagen Taos

GENERAL INFORMATION

Test start date: 5/2/2022 Test end date: 5/2/2022
AMBIENT CONDITIONS

Air temperature: 22.8 C (73 F)
Wind speed: 1.0 m/s (2.3 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: 250 kPa (36 psi)

Rear: 250 kPa (36 psi)




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

2022 Volkswagen Taos

WEIGHT
Weight of vehicle as tested including driver and instrumentation:

Left Front: 486.7 kg (1073 Ib) Right Front: 449.5 kg (991 Ib)

Left Rear: 329.8 kg (727 1b) Right Rear: 328.4 kg (724 1b)

Total: 1594.4 kg (3515 Ib)




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 1 of 3)
2022 Volkswagen Taos

Name of the FCW option, option package, etc.:

Front Assist (Forward Collision Warning & Autonomous Emergency Braking w/
Pedestrian Monitoring)

Type and location of sensor(s) the system uses:

The FCW system uses a radar located behind the Volkswagen emblem in the
front grille.

Forward Collision Warning Setting used in test: Early

How is the Forward Collision Warning presented X  Warning light
to the driver? —

X Buzzer or auditory alarm
(Check all that apply) —— y

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, auditory, vibration,
or combination), etc.
The FCW system alerts the driver with a visual and auditory alert. The visual
alert consists of an orange vehicle between lane lines, with waves emanating
to the front and sides. The auditory alert consists of a constant tone with a
primary frequency of 2500 Hz.




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 2 of 3)
2022 Volkswagen Taos

Is the vehicle equipped with a switch whose purpose is to render X Yes

FCW inoperable? -
No

If yes, please provide a full description including the switch location and method of
operation, any associated instrument panel indicator, etc.

The FCW system can be turned on/off using the touch screen display on the
center dash using the following procedure:

1. Select "Menu" to bring up the setup menu.

2. Select "Assistance Systems" -> "Front Assist" -> "Advance Warning'".

3. Select between the range settings options and "Off" to turn the FCW
system on/off.

Additionally, the FCW system can be turned on/off using the button located
on the turn signal lever to access the “Assist Systems” menu in the
instrument panel. Use the controls on the right side of the steering wheel to
select "Front Assist" and select the "OK" button to turn the system on/off.
When the FCW system is turned off, a warning light illuminates. The system
is automatically enabled each time the engine switch is turned on.

Is the vehicle equipped with a control whose purpose is to adjust X  Yes

the range setting or otherwise influence the operation of FCW?
No

If yes, please provide a full description.

The range setting can be adjusted using the touch screen display on the
center dash. The procedure is as follows:

1. Select "Menu" to bring up the setup menu.

2. Select "Assistance Systems" -> "Front Assist" -> "Advance Warning'".

3. Select between "Early", "Medium", and "Late".

The warning timing setting is retained when the engine switch is turned off.




FORWARD COLLISION WARNING
DATA SHEET 4: FORWARD COLLISION WARNING SYSTEM OPERATION
(Page 3 of 3)
2022 Volkswagen Taos

Are there other driving modes or conditions that render FCW X Yes

inoperable or reduce its effectiveness?
No

If yes, please provide a full description.
Refer to the owner's manual page 136 shown in Appendix B pages B-4.

Notes:
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TEST PROCEDURES

A. Test Procedure Overview

Three test procedures were used, as follows:
Test 1. Subject Vehicle (SV) Encounters Stopped Principal Other Vehicle (POV)
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.

Stopped POV

Figure 1. Depiction of Test 1
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a. Alert Criteria

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 0 km/h), 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 km/h) 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:

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 = 1.9 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:

e The SV vehicle speed could not deviate from the nominal speed by more than
1.0 mph (1.6 km/h) 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.

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

e 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).

e The yaw rate of the SV could not exceed +1 deg/sec during the test.

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.
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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.

Veow = Ve fOrt< t*

Veow < Vg, fOrt>t*

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) the speed of the SV, (2) the speed of the POV, and (3) the deceleration of the POV?.

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 km/h), 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.

1o 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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For an individual test trial to be valid, the following was required throughout the test:

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

e The speed of the SV could not deviate from the nominal speed by more than 1.0
mph (1.6 km/h) 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.

e 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).

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

e 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 +£0.03 g, measured at the time the FCW alert first
occurred. An initial overshoot beyond the deceleration target was acceptable,
however the first local 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 500 ms after the first local deceleration
peak occurs, to the time when the FCW alert first occurred.

e The tolerance for the headway from the SV to the POV was +8.2 ft (£2.5 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.

e SV driver could not apply any force to the brake pedal before (1) the required
FCW alert occurred or (2) 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 km/h).
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Figure 3. Depiction of Test 3

a. Alert Criteria

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

Throughout the test, the POV was driven at a constant 20.0 mph (32.2 km/h) in the
center of the lane of travel.

The SV was driven at 45.0 mph (72.4 km/h), 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.,
TT = 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:

e The SV vehicle speed could not deviate from the nominal speed by more than
1.0 mph (1.6 km/h) 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.

e Speed of the POV could not deviate from the nominal speed by more than 1.0
mph (1.6 km/h) during the test.

e 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).

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

e SV driver could not apply any force to the brake pedal before (1) the required
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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

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 Electronically controlled linear actuator, mounted on the seat rail and attached to
the brake pedal. The actuator can be programmed for control of stroke and rate.

e PC module programmed for control of the stroke and rate of the linear actuator.

e Switch to activate actuator.
D. Instrumentation

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

Accuracy, Other

Calibration Dates

Type Output Range Primary Specs Mfr, Model Serial Number II_Dz:\Js;
Tire Pressure Vehicle Tire 0-100 psi < 1% error between 20 By: DRI
Gauge Pressure 0-690 kPa and 100 psi Omega DPG8001 17042707002 Date: 10/5/2021
9 P Due: 10/5/2022
Vehicle Total, Intercomn SW By: DRI
Platform Scales Wheel, and Axle 2200 Ib/platform 0.1% of reading wireless P 0410MN20001 Date: 2/11/2022
Load Due: 2/11/2023
Latltu_dec; i_9+0 degd Horizontal Position: 1 Trimble GPS
Differential Global . loci L‘l’T‘g't“_ e _18k0 eg cm Receiver,
Positioning System Position, Velocity C(;:tcl:gte %11%031 Vertical Position: 2 cm | 5700 (base station 00440100989 N/A
‘ Y- Velocity: 0.05 km/h and in-vehicle)
nots
By: Oxford
Position; Technical Solutions
Longitudinal,
Lateral, and Vertical Date: 6/26/2020
Accels; Accels + 10g, Accels .01g, Angular SV: Oxford Inertial 2176
itudi V10, : Oxford Inertial +
Multi-Axis Inertial Lageral, I70r1|g|tud|nal g\ng/ular Ra}te +100 Rate 0.05 deg/s, Angle Due: 6/26/2022
Sensing System an V_e_rt|ca eag’s, Ang_e >45 0.05 deg, Velocity 0.1
Velocities; deg, Velocity >200 ' ! ’
Roll, Pitch, Yaw km/h km/h
o Date: 4/28/2021
Rates;
Roll, Pitch, Yaw POV: 2258 Due: 4/28/2023
Angles
Real-Time Lateral Lane Dist: Lateral Distance to
) +30m Lane Marking: +2 cm
Calculation of . 4
" Distance and Lateral Lane Lateral Velocity to Lane .
Position and . o . Oxford Technical
. . Velocity to lane Velocity: £20 m/sec Marking: £0.02m/sec .
Velocity Relative to X - Lo : Solutions (OXTS), 97 N/A
; markings (LDW) and | Longitudinal Range Longitudinal Range: +3
Lane Markings RT-Range

(LDW) and POV
(FCW)

POV (FCW)

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

cm
Longitudinal Range
Rate: £0.02 m/sec
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Table 1. Test Instrumentation and Equipment (continued)

Calibration Dates
Type Output Range Acc_:uracy, OLREr Mfr, Model Serial Number Last
Primary Specs Due

Sound Frequency . - . .
Microphone (to measure time at Response: flgﬂill;?-lngge. 64 dB, ﬁ_Llj_csig)éTechnlca N/A N/A

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 N/A N/A

: 440-800 nm

visual alert) Sensor

Acceleration Silicon Designs
Accelerometer (to measure time at | +5¢g < 3% of full range ans, N/A N/A

] 2210-005
haptic alert)
+.0020 in.

Coordinate . . +.051 mm By: DRI

Inertial Sensing 0-8 ft : . Faro Arm UO08-05-08-
Measurement : ) (Single point . ' Date: 1/6/2022
Machine System Coordinates | 0-2.4 m articulation accuracy) Fusion 06636 Due: 1/6/2023

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/0 Board

588523
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For systems that implement auditory or haptic alerts, part of the pre-test instrumentation
verification process is to determine the tonal frequency of the auditory 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 auditory or tactile
warning data so that the beginning of such warnings can be programmatically
determined. The band-pass 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. Auditory and Tactile Warning Filter Parameters

Warning Filter Peak-to- Sl\:lcl)nlnégrr]nd Passband
Type Order Peak Ripple Atteﬁuation Frequency Range
Auditory 5 3dB 60 dB fr‘zgtg'eendcff”;‘;g
Tactile 5th 3dB 60 dB F'?:(;‘Sgﬁgycfggiz
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J and Environment
DOT uel Economy

Fasl EconDIny, Small SUVs range from 25 t0 120 MPG. The YOU save

a3 1 MPG ;m.mmm $750

combined cityhwy uw highway in fuel costs
over 5 years
compared to the
average new vehicle.

3.2 gallons per 100 miles

Fuel Economy & Greenhouse Gas Rating (aipie ooy Smog Rating taippe ooly)

Annual fuel cost

2022 Taos 1.5T SE

sray Metallic exterior
dTex & Cloth interior

STANDARD FEATURES (unless replaced by packages or options)

PERFORMANCE
. 1.&. TSI® 16-valve DOHC turbo 4-cylinder engine w/ Engine Start-Stop System

Wl power steering w/ variable assistance

EXTERIOR
- 18" alloy wheels w/ all-season
Automatic, LED headlights & LED Daytime Runn)ng Lights (DRL); LED tailights
Heated, foldable, power adjustable side
Variable intermitient front wipers w/ hoamd washer nozzies
Rear window
Tinted privacy
- Silver roof rails.
INTERIOR
m **‘.m ‘wi 2nd-row air vents

& wiper
for 2nd row & cargo area windows

$1,150 - b

This vehicle emits 286 grams of CO, per mile. mm:muomwm-mmwemm Producing and
fuel also create ; learn more at

you drive and maintain your

Calculat

GOVERNMENT 5-STAR SAFETY RATINGS

Overall Vehicle Score Not Rated

Based on the combined ratings of frontal, side and rollover.
smmouwb-wnmmamummm

PARTS CONTENT INFORMATION
For vehicles in this carline:
U.S./CANADIAN
PARTS CONTENT: 3%
Major sources of foreign parts content:
MEXICO 32%

Frontal
Crash

Driver Not Rated
Passenger

Not Rated
Based on the risk of injury in a frontal impact.
Shouid ONLY be compared to other vehicles of similar size and weight.

Front Seat Not Rated
Rear Seat Not Rated
Based on the risk of injury in a side impact.

Rollover
Based on the risk of roliover in a single-vehicie crash.

Star ratings range from 1 o 5 stars k) with 5 being the highest.

Note: parts content does not include final

assembly, distribution or other non-paris costsJ -
For this vehicle:

Final assembly point:
PUEBLA, MEXICO

Not Rated

mng telescaping adjustable steering col
Dmmmiowmmmmmmrsuwm]

-meu‘.

- Rear seat: 60/40 split-folding, w/ center armrest & pass-through
CloudTex & cloth seating surfaces

Center console w/ USB data ports, cup holders, armrest & storage

TECHNOI.DGY & CONVENIENCE
Cockpit: 8° digital instrument d

isplay
mm start; keyless access (front doors & litgate) w/ push-button start
Anti-theft alarm :yslom w/ engine immobilizer
‘MM 8" touchscreen

AM/FM/HD Radio™ wi voice control
requires of Terms)

(3-mmm trial

‘Mwmdm'y (for compatible devices)

% smartphone integration (lor compatible devices) via wireless & USB
'mmmg (lov eompuubh

~ Electronic parking bra}

Source: National Highway Traffic Safety Administration (NHTSA).
fercar.gov or 1-888-327-4236

VIN: 3VVSX7B23NMOS

GVWR: 1,970 kg/ 4,343 Ibs
GVWR Threshold:
295“-‘;wes.1gu

10.36 kg/ 22.83 by

Figure A3. Window Sticker (Monroney Label)

. NUMBER: 2U8680
Port of Entry: SAN DIEGO
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8-Speed Automatic w/ Tiptronic® FWD

Volkswagen

WARRANTY INFORMATION
- New Vi hicle Limited Warranty: 4 ysars/50,000 miles (whichever occurs firsty

7y-uu1oonwmua(mmmmnrm)

*See owner's literature or dealer for important details and imitations.
SCHEDULED CAREFREE MAINTENANCE®
- 2 years/20,000 miles (whichever occurs first)®

“See owner's literature or dealer for important details and limitations.
24-HOUR ROADSIDE ASSISTANCE

1Q.D R\ E. Advanced Driver Assistance Technologies

Equipped with Next Generation VW Car-Net®

Al services require acceptance of Terms of Service. [l o 7 .
e @& car-ne

See dealer or visit vw.com/carnet for details.

\
|
|
|
|

I Base Manufacturer's Suggested Retail Price:  $27,545.00

PACKAGES & OPTIONS

Platinum Gray Metaliic exterior

Black CloudTex & Cloth interior

IQ.DRIVE® SE Package*: Travel Assist (semi-automated driving
assistance); Adaptive Cruise Control (ACC) Stop & Go;

Lane Assist (le Keeping System); Emerven\'.y Assist

(semi-automated vehicie In @ medical

(
emergency); Active Blind Spot Monitor
*Front Assist & Rear Traffic Alert. which are part of
IQ.DRIVE, are in this vehicle
Monster Mats® (set of 4) & Heavy Duty Trunk Liner w/
VW CarGo Blocks

Cover for cargo area
mem | Scheduled Mammnanen Contract w/
30,000-mile servicing for S!
MWWN{CF”IMKIIMPMA
Wheel Locks (set of 4) w/ dust caps &
m\'«w Plck.(lqu (included W/ 1Q. DNVE@ SE Package).
Heated steering wheel ugmAssm (High Beam Control
for headlights); Rain-sensing front wipers
8-Speed Automatic w/ Tiptronic® FWD

Destination Charge

No Charge
No Charge
$895.00

$275.00

$230.00
$205.00

$105.00
$84.00
No Charge

No Charge

$1,195.00

ested Retail Price:
Total Manufacture,s SUQ& s A e

$30,534.00

ot Isted adove.

Volkswagen Credit @




MFD BY VOLKSWAGEN DE MEXICOSA DE cl'v MEcho 03/22

S GVWR LBS 4343 K6 1970 o
| GAWR FRONT LBS 2293, Kg1040

L WITH 215/60 R18  TIRES,

| TIXIBRIMS, AT 260 KPA, 36 PSI COLD
| GAWR REAR LBS 2161, KG0980

| WITH 215/60 R18  TIRES,
IX18RIMS, AT 250KPA. 36 PSI COLI

iwzn L
e

)

" Z”l'\i’\‘i'iii‘l’illlu|||mulmumm|/|

Figure A4. Vehicle Certification Label
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THE COMBINED WEIGHT OF OCCUPANTS AND CARGO SHOULD NEVER EXCEED
LE POIDS TOTAL DES OCCUPANTS ET DU CHARGEMENT NE DOIT JAMAIS DEPASSER

(SEATING CAPACIY/NOMBRE DE PLACES TorAL 5 D/ 5 !

TIRE SIZE COLD TIRE PRESSURE
é PNEU DIMENSIONS PRESSION DE PNEUS A FROID
FRONT/ANANT 215/50 R18 250 KPA / 36 PSI
REAR/ARRIERE 215/50 R18 250 KPA / 36 PSI
smemesons;  125/70 R18 420 KPA / 60 PSI

Figure A5. Tire Placard
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425 KGOR

LBS
KG OU - LB

VOIR LE MANUEL DE
L'USAGER POUR PLUS |
DE RENSEIGNEMENTS
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Figure A6. Front View of Principal 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 A9. Sensors for Detecting Auditory and Visual Alerts

A-11



R 1‘ .J.‘

Figure A10. Computer Installed in Subject Vehicle
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Figure A11. Brake Actuation System Installed in Principal Other Vehicle
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Assistance system settings \5\

Assistance system settings E) Assistance system settings

Advance warning Early O { : Medium
Display distance warning [ a Late

i\ Lane Keep. Syst W

Figure A12. FCW System Warning Timing and On/Off Menu
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Figure A13. FCW System Instrument Panel On/Off Menu
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Figure A14. Turn Signal Lever Button
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Figure A15. Steering Wheel Buttons
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Figure A16. Visual Alert
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APPENDIX B

Excerpts from Owner’s Manual
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— Vehicles without Driving Mode Selection: Select — If the problem persists, contact an authorized

the desired driving mode in the Assistance sys- Volkswagen dealer or authorized Volkswagen
tems menu in the Infotainment system. Service Facility.
Deactivating Adaptive Cruise Control The Adaptive Cruise Control cannot start
1. Press the (2] button. Make sure the following requirements are met:
2. Select the speed regulation in the instrument — Vehicles with an automatic transmission: A gear is
cluster display. engaged for driving forward.
Adaptive Cruise Control is deactivated. The vehicle — The brake lights on the vehicle are functioning.
only maintains the set speed. < — ESC is not regulating.

— The brake pedal is not being pressed.

Troubleshooting Unusual noises during automatic braking

— This is normal and not a cause for concern.
[ Please read the introductory information and
heed the Warnings and Notice A\ on page 130.

Front Assist

ACC is not available

The yellow indicator light turns on. Q Introduction

— The radar sensor is dirty. Clean the radar sensor

- page 270. . WL )
T — Front Assist can recognize impending forward

— The visibility qf‘the radar sensor is limited due to collisions and warn the driver. In addition, the
we.:sther condlt_lons, such as snow, or from soap system can provide support when braking and
residue or coatings. Clean the radar sensor initiate an automatic braking maneuver.

-> page 270.

— Radar sensor visibility is limited by attachments,
decorative frames on license plate holders, or The Front Assist system can help to avoid accidents
stickers. Clear the area around the radar sensor. but cannot replace the driver's attention.

— The radar sensor is misaligned or damaged, for Front Assist works solely within the system limita-
example as a result of damage to the front of the tions. Warning times vary depending on the Traffic
vehicle. Check if there is noticeable damage Situation and the driving behavior.

-> page 275.

5 . Range of functions
— Malfunction or fault. Stop the engine and restart.

Autonomous Emergency Braking (Front Assist) in-
cludes the following extended functions, depending
on the vehicle equipment and the country:

— Pedestrian Monitoring.

— Painting work was carried out on or structural
modifications were made to the front of the vehi-
cle.

— The original Volkswagen emblem is not used.

The functions named are (if available) automatically

— If the problem persists, contact an authorized active if Front Assistis cwitohiet o,

Volkswagen dealer or authorized Volkswagen

Service Facility. Recognizable objects

ACC is not functioning as expected Autonomous Emergency Braking (Front Assist) can
recognize the following objects, depending on the

— The radar sensor is dirty. Clean the radar sensor 3 + 5
vehicle equipment and the country:

-> page 270. -
—— — Vehicles.
— The system limitations are not adhered to )
- page 131. — Bikes.
— The brakes are overheated, and the control has — Pedestrians.

been automatically interrupted. Let the brakes

cool down and check the function again. Deiving with Front Assist

You can cancel automatic braking interventions by
moving the steering wheel or pressing the accelera-
tor pedal.

134 Driver assistance systems
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Automatic braking

The Front Assist can brake to a stop. The vehicle will
not be held at a stop after that. Press the brake ped-
al.

The brake pedal feels more firm during an automatic
braking maneuver.

Detecting the driving situation

Front Assist detects driving situations using radar
sensors in the front of the vehicle. The range of the
radar sensor is up to approximately 400 ft (120 m).

The intelligent technology of Front Assist cannot
overcome the natural laws of physics and it can
only operate within the limits of the system. Do
not allow the increased convenience provided by
the Front Assist system to tempt you into taking
risks. The Front Assist system cannot prevent acci-
dents and severe injuries automatically. The driver
is always responsible for control of the vehicle.

® Always adapt your speed and remain a safe dis-
tance to vehicles driving ahead according to the
visual, weather, road, and traffic conditions.

@ Please be aware that Autonomous Emergency
Braking (Front Assist) cannot detect all objects
in the speed range - page 136.

® When Front Assist warns you, brake the vehicle
immediately or maneuver around the obstacle,
depending on the driving situation.

® Autonomous Emergency Braking (Front Assist)
may intervene when not desired, e.g. when the
function is limited. Therefore, consider inter-
rupting automatic Autonomous Emergency
Braking (Front Assist) interventions if necessary.

o If you are unsure which functions the vehicle
has included, consult an authorized Volkswagen
dealer or authorized Volkswagen Service Facility
before starting your journey.

Warning levels and braking support

[0 Please read the introductory information and
heed the Warnings and Notice A on page 134.

Speed ranges
Autonomous Emergency Braking (Front Assist) pro-
vides maximum support within these speed ranges:
— Response to vehicles: Approx. 3 mph (approx.

5 km/h) to approx. 155 mph (approx. 250 km/h).
— Response to bikes: Approx. 3 mph (approx.

5 km/h) to approx. 155 mph (approx. 250 km/h).

— Response to pedestrians: Approx. 3 mph (approx.
5 km/h) to approx. 40 mph (approx. 65 km/h).

The support system can involve an advance warning,
an immediate warning, automatic braking or braking
support. A distance warning may also be displayed.

Influencing factors

Whether and in which speed range Autonomous
Emergency Braking (Front Assist) reacts to the
named objects is dependent on the following fac-
tors:

— Type of object.

— Movement direction of the object.

— Speed of the object.

— Speed of the vehicle.

The work area can therefore be limited if the vehicle
approaches an object very quickly and thus has little
time to react.

Furthermore, not all warning levels are passed
through in all situations. Depending on the speed,
there may not be, for example, an advance warning
or immediate warning, but rather an automatic
braking maneuver that occurs straight away, so as to
best protect the detected object.

Distance warning

~ 1 Front Assist detects if there is a safety

— hazard from following the vehicle ahead
too closely. The indicator light turns on. In-
crease the distance.

Advance warning

=\
)

, Front Assist detects a possible collision and
\

prepares the vehicle for possible emergency
braking.

~=

A warning tone sounds and the warning light turns
on. Apply the brakes or maneuver to avoid the colli-
sion.

Immediate warning

If you do not respond to the advance warning, the
brakes may be applied briefly to indicate the in-
creasing risk of a collision. Apply the brakes or ma-
neuver to avoid the collision.

Automatic braking

Autonomous Emergency Braking (Front Assist) can
brake the vehicle automatically in several stages of
increasing braking force. Reducing the vehicle speed
may help to reduce the damage resulting from a col-
lision.

Front Assist 135



Braking support

If the system detects that you are not braking
enough before an impending collision, Front Assist
can increase the braking force and thus help to re-
duce the risk of a collision. The braking support is
only active as long as you are firmly pressing the
brake pedal.

Front Assist limitations

[0 Please read the introductory information and
heed the Warnings and Notice A\ on page 134,

Autonomous Emergency Braking is not avail-
able or availability is limited directly after
starting the vehicle or after restarting the
system. During this time, the indicator light
in the instrument cluster display comes on.

Ha s

Front Assist has physical and system limitations.
Therefore, always pay attention and be ready to in-
tervene as necessary.

Delayed reaction

If the radar sensor is exposed to environmental con-
ditions that limit its function, the system may have
a delayed response to this. Therefore, the display
that indicates that functions are restricted may be
delayed when you first start driving or while driving
-> page 134,

Unrecognizable objects

Autonomous Emergency Braking (Front Assist) may
not react or may react with a delay to the following
objects:

— If vehicles are driving close to your vehicle but
outside of the sensor range, for example vehicles
that are staggered around your vehicle or motor-
cycles

— If vehicles change to your lane close in front of
your vehicle

— If vehicles have objects or accessories projecting
out of the vehicle

— If there are oncoming vehicles or vehicles cross-
ing the street

— Stationary or oncoming pedestrians; generally no
reaction to people without Pedestrian Monitoring.

— Stationary cyclists, oncoming cyclists or cyclists
crossing the street.

— Pedestrians and cyclists who are not detected as
such, for example because they are fully or parti-
ally hidden.

136 Driver assistance systems

Functional limitations

Front Assist may not react, may react with a delay,
or may react in a way that is not desired in the fol-
lowing situations:

— When driving around tight curves
— When driving in heavy rain, snow, or spray
— When driving in parking garages or tunnels.

— When driving on roads with embedded metal ob-
jects, such as railroad tracks

— When driving in reverse
— If ESC is active

— If the Offroad driving mode is switched on (de-
pending on the vehicle equipment).

— If the radar sensor is dirty or obstructed

— If multiple brake lights on the vehicle are mal-
functioning.

— If the vehicle is accelerating very quickly or the
accelerator pedal is pressed all the way down

— In complex driving situations, such as around traf-
fic islands

— In unclear traffic situations, for example if vehi-
cles driving ahead are braking quickly or are turn-
ing

— If Front Assist is malfunctioning

Switching off Front Assist

Depending on the system, Front Assist may not be
suitable in the following situations and must be
switched off if they occur = A\:

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

— If the vehicle is being towed or transported

— If add-ons such as auxiliary headlights cover the
radar sensor.

— If the radar sensor is malfunctioning

— If there is a strong impact against the radar sen-
sor, for example after a rear-end collision

— If there are multiple unwanted activations

If you do not switch off Front Assist in the these
situations, accidents and serious injuries could oc-
cur.

B-4
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Using Front Assist

[ Please read the introductory information and
heed the Warnings and Notice A\ on page 134.

When you switch on the ignition, Front Assist and
the advance warning (depending on the country) are
automatically switched on.

2 However, Front Assist is not available or its
I availability is restricted while the indicator
light is turned on.

Volkswagen recommends always leaving Front As-
sist, distance warning, and advance warning switch-
ed on. For exceptions to this, see - page 136.

Switching on and off

— Switch Front Assist on or off in the Assistance
systems menu in the Infotainment system
-> page 28.

OR: switch the Front Assist on or off in the instru-
ment cluster menu - page 26.

If you switch off Front Assist, the advance
warning and distance warning will also be
switched off. The yellow indicator light turns
on in the instrument cluster display.

Adjusting the distance and advance warning setting

If Front Assist is switched on, you can adjust the dis-

tance and advance warning setting as follows:

— Switch the function you require on or off in the
Assistance systems menu in the Infotainment sys-
tem —> page 28.

Depending on the equipment, you can also adjust
the warning time setting for the advance warning. <

Troubleshooting

[0 Please read the introductory information and
heed the Warnings and Notice A\ on page 134.

gE‘z Autonomous Emergency Braking starts

The white indicator light comes on.

— Autonomous Emergency Braking (Front Assist) is
temporarily not available or has limited availabili-
ty. After driving straight for a short distance, Au-
tonomous Emergency Braking is available again
and the indicator light goes out. If the vehicle
does not drive, the indicator light stays on.

B-5

Front Assist is not available, and the radar sensor
does not have sufficient visibility

— The radar sensor is dirty. Clean the radar sensor
-> page 270.

— The visibility of the radar sensor is limited due to
weather conditions, such as snow, or from soap
residue or coatings. Clean the radar sensor
-> page 270.

— Radar sensor visibility is limited by attachments,
decorative frames on license plate holders, or
stickers. Clear the area around the radar sensor.

— The radar sensor is misaligned or damaged, for
example as a result of damage to the front of the
vehicle. Check if there is noticeable damage
-> page 275.

— Painting work was carried out on or structural
modifications were made to the front of the vehi-
cle.

— The original Volkswagen emblem is not used.

— If the problem persists, turn off the Front Assist
and contact an authorized Volkswagen dealer or
authorized Volkswagen Service Facility.

Front Assist is not functioning as expected or has
been triggered multiple times unnecessarily

— The radar sensor is dirty. Clean the radar sensor
-> page 270.

— The system limitations are not adhered to
- page 136.

— If the problem persists, turn off the Front Assist
and contact an authorized Volkswagen dealer or
authorized Volkswagen Service Facility.

Lane Keeping System (Lane
Assist)

0 Introduction

Lane Assist helps the driver to stay in a lane,
within the system limitations. This function is
not suitable for, and not designed for, autono-
mously keeping your vehicle in a lane.

Lane Assist detects the lane markers using a camera
on the windshield. If the system detects that the ve-
hicle is coming too close to a lane marker, the sys-
tem warns the driver with corrective steering. The
driver can override the corrective steering at any
time.

Lane Keeping System 137
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Subject Vehicle: 2022 Volkswagen Taos Test Date: 5/2/2022
Principal Other Vehicle: 2006 Acura RL
valig | TTCW | TTCW | TTCW .
Run Test Type e Sound Light Margin | Pass/Fail Notes
(sec) (sec) (sec)
1 Y 2.87 2.74 0.77 Pass
2 Y 2.88 2.75 0.78 Pass
3 Y 2.84 2.72 0.74 Pass
4 Stopped POV Y 2.87 2.74 0.77 Pass
5 Y 2.86 2.73 0.76 Pass
6 Y 2.83 2.72 0.73 Pass
7 Y 291 2.77 0.81 Pass
20 N POV Brakes
21 N POV Brakes
22 Y 2.60 2.49 0.20 Pass
23 Y 2.49 2.38 0.09 Pass
24 | pecelerating Y 2.55 2.42 0.15 Pass
25 POV, 45 Y 2.36 2.23 -0.04 Fail
26 Y 2.71 2.57 0.31 Pass
27 N POV Brakes
28 Y 2.10 1.99 -0.30 Fall
29 Y 2.52 241 0.12 Pass
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valid TTCW TTCW TTCW _
Run Test Type SIE Sound Light Margin | Pass/Fail Notes
(sec) (sec) (sec)

8 Y 2.54 2.42 0.54 Pass

9 Lateral Offset
10 N Lateral Offset
11 N Lateral Offset
12 Y 2.68 2.53 0.68 Pass

13 Slower POV, Y 2.66 2.52 0.66 Pass

14 45vs 20 Y 2.56 2.43 0.56 Pass

15 Y 2.65 2.52 0.65 Pass

16 N Bad GPS
17 Y 2.70 2.58 0.70 Pass

18 N Lateral Offset
19 Y 2.56 2.42 0.56 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.

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 — Decelerating 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 auditory, 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 0 to 1.

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

o 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

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
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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)

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.
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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:

Blue = Subject Vehicle data
Magenta = Principal Other Vehicle data
Brown = Relative data between SV and POV (i.e., TTC, lateral offset and headway distance)

2. Validation envelope and threshold color codes:

Green envelope = time varying data must be within the envelope at all times in order to be valid

Yellow envelope = time varying data must be within limits at left and/or right ends

Black threshold (Solid) = time varying data must not exceed this threshold in order to be valid

Black threshold (Dashed) = for reference only — this can include warning level thresholds, TTC thresholds, and
acceleration thresholds

3. Instantaneous sampling color codes:

Green circle = passing or valid value at a given moment in time
Red asterisk = failing or invalid value at a given moment in time

4. Text color codes:

Green = passing or valid value
Red = failing or invalid value
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Other Notations

ENV — For Ax plots only, indicates that the envelope for the POV braking was exceeded.

NG — Indicates that the value for that variable was outside of bounds and therefore “No Good”.
No Wng — No warning was detected.

POV - Indicates that the value for the Principal Other Vehicle was out of bounds.

SV - Indicates that the value for the Subject Vehicle was out of bounds.

SR — Shows the speed reduction value.

Thr — Indicates that the requirements for the throttle were not met.

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.

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.

Notes

When vehicles provide more than one type of alert, and when it is possible to measure the timing of these alerts, plots
will be shown of each alert for each run. Because alert timing nearly always differs between alert types, a plot may
indicate a valid run for one of the alerts and invalid for another. Test run validity is based on the validity window of the
earliest alert, but validity determination for each individual alert is based on the timing of that alert alone. As an
example, a vehicle has both visual and auditory alerts. For a particular run, the auditory alert occurs first followed by
the visual alert. The validity period for the run ends when the auditory alert occurs, at which time the driver steers
and/or brakes to avoid the POV. Since the visual alert occurs after the auditory alert, the run is essentially already over
by the time the visual alert occurs. Depending on the relative timing gap between alerts, it may be expected that the
validity criteria (yaw rate, speed, etc.) based on the timing of the visual alert could indicate an invalid run.

D-7



SV
Speed
(mph)

o~
N

POV
Speed
(mph)

Lateral

Auditory

TTC

Yaw Rate
(deg/sec)

Warning

(sec)

- © -
o © G = O

&)

o

~
[=}]

—_

o

N =

[=]

(N

FCW Test 1

sV

— POV

Relative

Time (sec)

GPS Fix Type: RTK Fixed

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

7

2.56



sV
Speed
(mph)

POV
Speed

Lateral

Visual
Warning
o
o U =

10

TTC
(sec)
0

Yaw Rate
(mph)
o o

(deg/sec)
o

Offset
(ft)
o

FCW Test 1

b d e

SV

—

T =

B — POV |- :
_________________________________________________ :_—_—_—_—_l—_—t_% Relative Q
N

2 3 4 5 6 7

Time (sec) . .
GPS Fix Type: RTK Fixed
Figure D2. Example Time History for Test Type 1, Failing

D-9



D-10

FCW Test 2

v.l'¢e
1 ] — =
> 5
ae &
n n 1 L 4 L 4 L 4 L 4 L 4 L Jo
o _
IRERARED | ||| /
! __“ i _ : xm
| _“ _ mﬂ 7 _H_ __ \H
oA ot AT
I ‘___ A |
_ I , L [ |
! f o \ |/
SN R VAR %- — LAl LAl Tfl ikli
| | | \ \ |
| | [ ,\ 1_
| I H |
B T A A L O A Y
| | | \ i
I I _ 7 _\ |
I | ‘ (N
| “ , | / i
| | | | ) |
| | | | x I
| | | | | |
— 1 — 1 — _q — — _ - — h — — — I«,.__ — - o=
m m _ﬁ | ﬂ“_ __
! __ 1 C.
I R R
“ “ ____, ___ \__ M__
IR i
_ I | ) _
,\\52
“ “ ] 7
I 1 |
I (N :
I I L \H. *_
| | bl I
_ I ﬂ | /._,_
L1 L L1 L1 \ | (1 | o
BLILIBAL (00s) (ydw) (ydw)  (09s/Bap) (u) 6
A 911 poadg paadg ey ME A 19si0O
Jo}pny o Ao BJo1ET Xy fempeaH

ixed

RTKF

GPS Fix Type

Time (sec)
Figure D3. Example Time History for Test Type 2, Passing



D-11

FCW Test 2

11vd 86°L
]

POV
Relative

7

=
L
[
N
—r
[
kT 1 r 1T 1 1 9 r N
A _ | \ s
K ! | ! ‘it
a f \ %__ | (| /
I I * _ H /
I 1 — ‘ )1 /
. U (e
| i __ 4 . \
S n A TR A
I I [ |
! jo .. L/
Y R GO N RS A S -?I- oA
I I ] ( . I
“ I ] Rk
I 1 ﬂ \ "
DL W L L
“ 1T | I
“ | | | _x 1
| IR |
“ 1 .,ﬁ 7 \__ h.._
_ | | % _
“ “ | | i
St T r TR i 1 e
| ] | |
“ “ \ ___ _ﬂ___ | }_
“ “ ___f ___ \__ M__
_ I \ __x |1
| “ | \ .
— 1
R I S T R R U U B
“ “ \__ ¢
I 1 i l _
I I _ | |
_ I ! ) N
NI R i
. AT T I
L 11 L1 L L Il _ (1] |
Buiutep (09s) (ydwy) (yduw) %MM_\”M%\W. EMHWO Amv LT HMV
[ensIA o1l poads poads AempesH
AS AOd leJote] XV

12

RTKF

10

GPS Fix Type

Figure D4. Example Time History for Test Type 2, Failing

o

ixed

Time (sec)



SV
Speed
(mph

POV
Speed
(mph)

[
o

Lateral

Auditory

TTC

Yaw Rate
(deg/sec)

Offset

Warning

- © -
o © G = O

(sec)
(%)}

o

)
&

o~
N

N
N

-
N

FCW Test 3
I

sV

— POV

Relative

Time (sec)

GPS Fix Type: RTK Fixed

Figure D5. Example Time History for Test Type 3, Passing

7

9

2.56

D-12



D-13

FCW Test 2

8G'¢ ON
1 ] T _
2
> &
38 &
_
_
_
n [ 1 L 4 L 4L 1 L | 4 L i
|
_
_
_
_
_
_
L 1 _ - ] - _ - _ L _ - ]
|
|
|
_
_
|
R B I 4 1 N A O A | S N S I = N
_
_
_
_
_
L - 4 L 4 L 4 L 4 L i 4 L -
|
|
|
_
_
_
_
_
!
_
- 4 b 4 F8 HOY A R A 1 FLel-
|
“
_
| |
_
_
_
_
_
|
|
L E 4 L 4 L 4 L 4 L i 4 L -
|
_
_
_
_
_
_
_
!

__“ | | L1 | | |
e °© @3y ®3 veaNsw oyrgg g
,w_.__EmO\,.; (ydw) (ydw) (0as/bap) W) Amnwu <@ = Hy
Aloupn poadg paadg 1By MBA 1BSlO

HpNy S Aod BIo1ET Xy KempeaH

12

RTKF

10

GPS Fix Type

o

ixed

Time (sec)
Figure D6. Example Time History Showing Invalid Lateral Offset Criteria



sv
Speed
(mph)

Lateral POV
Speed

Ax

Auditory

TTC

Yaw Rate
(deg/sec)

Offset

Warning

(sec)

- o .
© O = W

52

o

(=]

-

(mph)

(ft)

FCW Test 1: Stopped POV
TaosFCW-001

SV
POV
Relative

2.87

Figure D7

6 7

GPS Fix Type: RTK Fixed

Time (sec)

. Time History for Run 1, Test 1 - Stopped POV, Auditory Warning



sv
Speed
(mph)

~
=~

POV
Speed
(mph)

Lateral

TTC
(sec)

Yaw Rate
(deg/sec)

Visual
Warning

-

=1,

10

o

B
(=]

-

o

N

o

%)

FCW Test 1: Stopped POV
TaosFCW-001

D-15

SV
POV —
Relative

2.74

Time (sec)

6 7

GPS Fix Type: RTK Fixed

Figure D8. Time History for Run 1, Test 1 - Stopped POV, Visual Warning



sv
Speed
(mph)

~
=~

POV
Speed

Lateral

Auditory
Warning

TTC

Yaw Rate

(sec)

(mph)

(deg/sec)

- o .
© O = W

52

o

B
(=]

-

o

N

o

%)

FCW Test 1: Stopped POV
TaosFCW-002

SV
POV
Relative

1 2 3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

Figure D9. Time History for Run 2, Test 1 - Stopped POV, Auditory Warning

7

2.88

D-16



sv
Speed
(mph)

POV
Speed
(mph)

o

Lateral

Visual
Warning
o

-

o !

10

TTC
(sec)
3

o

-

Yaw Rate
RN

(deg/sec)
o

%)

FCW Test 1: Stopped POV

TaosFCW-002
— | ‘ vauwwum..mwm | |
| |
- . L .
r
"'mv\ﬂm_rmw‘mmmwu»—«] | -
- sv n
— T T pov | I~
e O Relative | | €N
|
| | | | | |
0 1 2 3 4 5 6 7
Time (sec)

GPS Fix Type: RTK Fixed

Figure D10. Time History for Run 2, Test 1 - Stopped POV, Visual Warning

D-17



sv
Speed
(mph)

~
=~

POV
Speed

Lateral

Auditory
Warning

TTC

Yaw Rate

(sec)

(mph)

(deg/sec)

- o .
© O = W

52

o

B
(=]

-

o

N

o

%)

FCW Test 1: Stopped POV
TaosFCW-003

SV
POV
Relative

1 2 3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

Figure D11. Time History for Run 3, Test 1 - Stopped POV, Auditory Warning

7

2.84

D-18



sv
Speed
(mph)

POV
Speed
(mph)

o
]

Lateral

Visual
Warning
o
o (4}
I

FCW Test 1: Stopped POV
TaosFCW-003

-
I

| ‘ [vﬂw*}vwm;.mr\w_,umq I —

10

TTC
(sec)
3
I

o

. sv

____________________________________ I ——— Relative

. POV

|
|
|
|
|
|
|
|
|
|
|
|
|
|
2.72

-

'
=y

M

Yaw Rate
(deg/sec)
o
T
|
|

%)

1 2 3 4 5 6 7

Time (sec)
e GPS Fix Type: RTK Fixed

Figure D12. Time History for Run 3, Test 1 - Stopped POV, Visual Warning

D-19



sv
Speed
(mph)

POV
Speed

Lateral

Auditory

TTC

Yaw Rate

Warning

- o .
© O = W

(sec)
3

o

(deg/sec) (mph)
O N A O -

%)

FCW Test 1: Stopped POV
TaosFCW-004

SV
POV —
Relative

2.87

Time (sec)

6 7

GPS Fix Type: RTK Fixed

Figure D13. Time History for Run 4, Test 1 - Stopped POV, Auditory Warning

D-20



Visual
Warning
o

sv
Speed
(mph)

POV
Speed
(mph)

o
[

Lateral

FCW Test 1: Stopped POV

TaosFCW-004

D-21

o W

-
I

rAJu‘\N‘L_,\ALM\f-\)JJ\,N\N'rWV'\.w‘W\J " M\J[w

m-w-_r\.rw'\gw A |

10

TTC
(sec)
3
I

o

SV
POV
Relative

|
2.74

-

'
=y

M

Yaw Rate
(deg/sec)
o
l
|
/

%)

Figure D14.

Time (sec)

5 6

7

GPS Fix Type: RTK Fixed

Time History for Run 4, Test 1 - Stopped POV, Visual Warning



sv
Speed
(mph)

POV
Speed

Lateral

Auditory

TTC

Yaw Rate

Warning

- o .
© O = W

(sec)
3

o

(deg/sec) (mph)
O N A O -

%)

FCW Test 1: Stopped POV
TaosFCW-005

SV
POV
Relative

1 2 3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

Figure D15. Time History for Run 5, Test 1 - Stopped POV, Auditory Warning

7

2.86

D-22



sv
Speed
(mph)

POV
Speed
(mph)

o

Lateral

Visual
Warning
o

-

o !

10

TTC
(sec)
3

o

-

Yaw Rate
RN

(deg/sec)
o

%)

FCW Test 1: Stopped POV
TaosFCW-005

D-23

SV
POV —
Relative

2.73

Time (sec)

6 7

GPS Fix Type: RTK Fixed

Figure D16. Time History for Run 5, Test 1 - Stopped POV, Visual Warning



sv
Speed
(mph)

~
=~

POV
Speed

Lateral

Auditory

TTC

Yaw Rate

Warning

- o .
© O = W

(sec)
3

(deg/sec)
o

o

B
(=]

(mph)
o

FCW Test 1: Stopped POV
TaosFCW-006

SV
POV
Relative

1 2 3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

Figure D17. Time History for Run 6, Test 1 - Stopped POV, Auditory Warning

7

2.83

D-24



FCW Test 1: Stopped POV

D-25

TaosFCW-006
™ 1 [ | ‘ F{‘UN‘\V‘J"\F*'W‘AW\NV“WWJP\WWM"V =
S= | i
2 £05 _\_
> = e
0 e o et -
10
—_ sv o
E g 5 S T POV | I~
= e 0O Relative | | ON
0
T — 46— e B ——— —
>8E T
0 o £
0 =44 -
1
= —~
285, i
a g E
-1
gg”
I — S — -
. oF e o - ]
T [1h)
- =
-2
2
T B
3 W FE oF— S S — S |
= B
"0
-2
0F —_— o o —_
w =~
< 292+ N
04 | | | | |
"0 1 2 3 4 6 7

Time (sec)

GPS Fix Type: RTK Fixed

Figure D18. Time History for Run 6, Test 1 - Stopped POV, Visual Warning



sv
Speed
(mph)

~
=~

POV
Speed

Lateral

Auditory

TTC

Yaw Rate

Warning

(sec)

(mph)

(deg/sec)

- o .
© O = W

52

o

B
(=]

-

o

N

o

%)

FCW Test 1: Stopped POV
TaosFCW-007

SV
POV —
Relative

2.91

Time (sec)

6 7

GPS Fix Type: RTK Fixed

Figure D19. Time History for Run 7, Test 1 - Stopped POV, Auditory Warning

D-26



sv
Speed
(mph)

POV
Speed
(mph)

o

Lateral

Visual
Warning
o

-

o W

10

TTC
(sec)
3

o

-

Yaw Rate
RN

(deg/sec)
o

%)

D-27

FCW Test 1: Stopped POV

| TaosFCW-007 ‘
- (W,JM /MWWWMWAW —

N-NWW\/\»«J | — —

- SV
— - POV —
Relative

|
2.77

0 1 2 3 4 5 6 7

Time (sec)

GPS Fix Type: RTK Fixed

Figure D20. Time History for Run 7, Test 1 - Stopped POV, Visual Warning



sV
Speed
(mph)

~
=~

POV
Speed
(mph)

~
=~

Lateral

Auditory

N
= o

o

—_ .
o G O O W,

Warning

TTC
(sec)

s
[=2]

e
[=2]

Yaw Rate
(deg/sec)

==

Offset
(ft)

FCW Test 2: Decelerating POV

TaosFCW-022

sV
POV

Relative [

Time (sec)

Figure D21. Time History for Run 22, Test 2 - Decelerating POV, Auditory Warning

2.60

12

GPS Fix Type: RTK Fixed



Visual
Warning
o

(sec)

—_ .
o G O O U =

sV
Speed
(mph)
P
(=]

~
=~

(mph)
&

POV
Speed
=N
'S

Yaw Rate
(deg/sec)

==

Lateral
Offset
(ft

FCW Test 2: Decelerating POV

TaosFCW-022
= I ; [mmﬁ{’w
e T R ‘_ .
= t i i : — )
T~
- DT~ sV
————————————————————————————————————————————— . POV
Relative |
L |
— o [ R : A ——
- |
| ™
‘ |
. | E
N e SNBSS ———
| |
i
[ ]
[ -
i
e — — —
| | -
I e —e )
| | | | | |
T I I ; I I
\ | | i | i |
2 4 6 8 10

Time (sec)

GPS Fix Type: RTK Fixed

Figure D22. Time History for Run 22, Test 2 - Decelerating POV, Visual Warning

2.49

12

D-29



sV
Speed
(mph)

~
=~

POV
Speed
(mph)

~
=~

Lateral

Auditory

TTC
(sec)

Yaw Rate
(deg/sec)

Offset

-
=

o

—_ .
o G O O W,

Warning

s
[=2]

e
[=2]

==

(ft)

FCW Test 2: Decelerating POV
TaosFCW-023

SE— o paid

sV
POV

Relative [

|
2.49

\
|
|
|
|
|
|
N

6 8 10
Time (sec)

GPS Fix Type: RTK Fixed

Figure D23. Time History for Run 23, Test 2 - Decelerating POV, Auditory Warning

12

D-30



Visual
Warning
o

=y

(sec)

sV
Speed
(mph)
NN
5 o

POV
Speed
(mph)
S
> o

Yaw Rate
(deg/sec)

o N NO N

Lateral
Offset
(ft)

D-31

FCW Test 2: Decelerating POV

TaosFCW-023
S : _______________ L _________ —
|
O I I I I =
|
0 N | <
b L
5+ | — SV -
————————————————————————————————————————————— - - oo eee— POV | |9
0 Relative | _
N
B S I 7
o e — I
- ; _
| " ]
i
L~ — — —_— = e . —_— ! e — —_— | —
|
|
|
L. - S S | B -
i
T — - ]
— -
L [ -
| | | ! | |
\ | | ; | |
S : — :
| | | ! I — |
0 2 4 6 8 10 12
Time (sec)

GPS Fix Type: RTK Fixed

Figure D24. Time History for Run 23, Test 2 - Decelerating POV, Visual Warning



TaosFCW-024
> 15 | ;
gE 1 |
2205 | Wi
N ettt aleietasletetesletet lsistasletstaeletete lelstaslets leteleted valeietastets
10 T |
®) G | \\\“-\1
= © 51 | — sV
I T e :——————l———‘——:——=——. POV
0 Relative [
o —apk |
588" JER——— @ 0000
0N =44 — = —
= - —
388" -
o & Egal T o
£g° :
v I _ S e R _
L Zof - —
w3 '
=
> =0 L
— 2 T
I |
S LE R R |
56°% — —
-2 !
oF _\"__7___:'_Tf-‘.:“7'——' —_— ——— — —_f-.._T__jl
—_ -
< 202+ : ~e—g—
04 | | | ! L
> 120 T T T ; T
z _
o = —
B 1 —
I 80 | | | | | T
0 2 4 6 8
Time (sec) i i
GPS Fix Type: RTK Fixed
Figure D25. Time History for Run 24, Test 2 - Decelerating POV, Auditory Warning

FCW Test 2: Decelerating POV

2.55

12

D-32



sV
Speed
(mph)

~
=~

POV
Speed
(mph)

~
=~

Lateral

Visual

Yaw Rate
(deg/sec)

Offset

Warning
o

(sec)

- - h
(=] o G O O U =

e
[=2]

(ft)

==

FCW Test 2: Decelerating POV

TaosFCW-024

sV
POV

Relative [

|
2.42

Time (sec)

GPS Fix Type: RTK Fixed

Figure D26. Time History for Run 24, Test 2 - Decelerating POV, Visual Warning

12

D-33



D-34

FCW Test 2: Decelerating POV
TaosFCW-025

N
= o

o

—_ .
o 5] o O O
7‘

Auditory
Warning

TTC
(sec)

sV —

______T_____::z_‘% POV

Relative [

K.l'
2.36 FAIL

N
=2}
I

sV
Speed
(mph)
\.
|
|

Y
=
A
)
?I

~
=2
I
|

(mph)
II
||
|

~
=~
I
|

POV
Speed

Yaw Rate
(deg/sec)

==

Lateral
Offset
(ft

o
N
o
o))
fos)
-
o

12

GPS Fix Type: RTK Fixed

Time (sec)

Figure D27. Time History for Run 25, Test 2 - Decelerating POV, Auditory Warning



Visual

sV
Speed
(mph)

~
=~

POV
Speed
(mph)

Lateral

Yaw Rate
(deg/sec)

==

Offset
(ft)

(9)

(sec)

Warning
o

—_ .
o G O O U =

s

(=]

e
[=2]

~
=~

N

-0.2

FCW Test 2: Decelerating POV
TaosFCW-025

A M e gl

sV
POV

Relative [

N
o
o))
fos)

10
Time (sec)

GPS Fix Type: RTK Fixed

Figure D28. Time History for Run 25, Test 2 - Decelerating POV, Visual Warning

12

2.23 FAIL

D-35



-
=

Auditory
Warning
o

o . o oW

=y

TTC
(sec)

sV
Speed
(mph)
NN
5 o

POV
Speed
(mph)
S
> o

Yaw Rate
(deg/sec)

o N NO N

Lateral
Offset
(ft)

D-36

FCW Test 2: Decelerating POV

TaosFCW-026
] T ]
I
L | |
I
o o o e e e = B
|
T I I
N -
| s
~ | T sv s
————————————————————————————————————————————— :______T_____t:?:. POV o
Relative [
B | _
— U o e —
|
; _
L | . _
i
. — e |
i
i
R I ]
L — — [ T n
i
S ]
=
- : _ _
| | | l | S |
I ] ] i ] ]
= ?— ﬁ— S _— |
| | | 1 | - |

0 2 4 6 8 10 12

Time (sec)
e GPS Fix Type: RTK Fixed

Figure D29. Time History for Run 26, Test 2 - Decelerating POV, Auditory Warning
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Figure D30. Time History for Run 26, Test 2 - Decelerating POV, Visual Warning
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Figure D32. Time History for Run 28, Test 2 - Decelerating POV, Visual Warning
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Figure D36. Time History for Run 8, Test 3 - Slower Moving POV, Visual Warning
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Figure D38. Time History for Run 12, Test 3 - Slower Moving POV, Visual Warning
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Figure D39. Time History for Run 13, Test 3 - Slower Moving POV, Auditory Warning
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Figure D40. Time History for Run 13, Test 3 - Slower Moving POV, Visual Warning
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Figure D41. Time History for Run 14, Test 3 - Slower Moving POV, Auditory Warning
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Figure D42. Time History for Run 14, Test 3 - Slower Moving POV, Visual Warning

8

2.43

D-49



Auditory
Warning

sv
Speed
(mph)

POV
Speed

Lateral

TTC
(sec)
3

o

(mph)
S

M

Yaw Rate
(deg/sec)
o

Offset
(ft)
o

- o .
© O = W
]

FCW Test 3: Slower Moving POV
TaosFCW-015

SV
POV —
Relative

0 1 2 3 4 5 6

Time (sec)

GPS Fix Type: RTK Fixed

7 8

Figure D43. Time History for Run 15, Test 3 - Slower Moving POV, Auditory Warning

2.65

D-50



sv
Speed
(mph)

~
=~

POV
Speed
(mph)

[a*]
o

Lateral

Visual

TTC
(sec)

Yaw Rate
(deg/sec)

Offset

Warning
o

-

o !

10

o

B
(=]

M

FCW Test 3: Slower Moving POV
TaosFCW-015

e AR

SV
POV
Relative

Time (sec)

GPS Fix Type: RTK Fixed

Figure D44.

Time History for Run 15, Test 3 - Slower Moving POV, Visual Warning

8

2.52



sv
Speed
(mph)

~
=~

POV
Speed

Lateral

Auditory

TTC

Yaw Rate

Offset

Warning

(sec)

(deg/sec)

- o .
© O = W

52

o

B
(=]

(mph)
S

M

FCW Test 3: Slower Moving POV
TaosFCW-017

SV
POV
Relative

0 1 2 3 4

Time (sec)

Figure D45. Time History for Run 17, Test 3 - Slower Moving POV, Auditory Warning

6

GPS Fix Type: RTK Fixed

7

8

2.70

D-52



SV
Speed
(mph

POV
Speed
(mph)

[a*]
o

Lateral

Visual

TTC
(sec)
3

Yaw Rate
(deg/sec)
o

Offset

Warning
o
—

o !

10

=46

M

FCW Test 3: Slower Moving POV
TaosFCW-017

YRS %
T

SV
POV
Relative

Figure D46. Time History for Run 17, Test 3 - Slower Moving POV, Visual Warning

\ | | |
3 4 5 6
Time (sec)

GPS Fix Type: RTK Fixed

7

8

2.58

D-53



Auditory
Warning

sv
Speed
(mph)

POV
Speed

Lateral

- o .
© O = W

TTC
(sec)
3

o

(mph)
S

Yaw Rate
(deg/sec)
=2~

%)

Offset
(ft)
o

FCW Test 3: Slower Moving POV
TaosFCW-019

SV
POV
Relative

1 2 3 4 5 6 7
Time (sec)

GPS Fix Type: RTK Fixed

Figure D47. Time History for Run 19, Test 3 - Slower Moving POV, Auditory Warning
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