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Section |
INTRODUCTION

The test procedure is described in detail in the National Highway Traffic Safety
Administration (NHTSA) document "LANE DEPARTURE WARNING SYSTEM
CONFIRMATION TEST" dated February of 2013 (Docket No. NHTSA-2006-26555-
0135). Its purpose is to confirm the performance of LDW systems installed on light
vehicles with gross vehicle weight ratings (GVWR) of up to 10,000 Ibs. Current LDW
technology relies on sensors to recognize a lane delimiting edge line. As such, the test
procedures described in the document rely on painted lines, taped lines, or Botts Dots
being present on the test course to emulate those found on public roadways. Although it
is impossible to predict what technologies could be used by future LDW systems (e.g.,
magnetic markers, RADAR reflective striping, ultra violet paint, infrared, etc.), it is
believed that minor modifications to these procedures, when deemed appropriate, could
be used to accommodate the evaluation of alternative or more advanced LDW systems.

The purpose of the testing reported herein was to objectively quantify the performance
of a Lane Departure Warning system installed on a 2022 Ford Explorer RWD. This test
is part of the New Car Assessment Program to assess Lane Departure Warning
Systems sponsored by the National Highway Traffic Safety Administration under
Contract No. DTNH22-14-D-00333 with the New Car Assessment Program (NCAP).
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DATA SHEETS



LANE DEPARTURE WARNING

DATA SHEET 1: TEST RESULTS SUMMARY

(Page 1 of 1)
2022 Ford Explorer RWD

VIN: 1FMSK7DHONGB6XXXX

Test start date: 6/30/2022

Test end date: 7/1/2022

Lane Departure Warning setting:

Test 1 — Continuous White Line

Test 2 — Dashed Yellow Line

Test 3 — Botts Dots

Notes:

N/A

Left:

Left:

Left:

Right:

Right:

Right:

Overall:

Pass

Pass

Pass




LANE DEPARTURE WARNING
DATA SHEET 2: VEHICLE DATA
(Page 1 of 1)

2022 Ford Explorer RWD

TEST VEHICLE INFORMATION

VIN:  1EMSK7DHONGBG6XxXXX

Body Style: SuUV Color: Carbonized Gray Metallic

Date Received: 6/20/2022 Odometer Reading: 33 mi

DATA FROM VEHICLE'S CERTIFICATON LABEL

Vehicle manufactured by: Ford Motor Co.

Date of manufacture: 05/22

Vehicle Type: MPV

DATA FROM TIRE PLACARD

Tires size as stated on Tire Placard: Front: 255/65R18
Rear: 255/65R18

Recommended cold tire pressure:  Front: 230 kPa (33 psi)

Rear: 230 kPa (33 psi)

Tire manufacturer and model: Hankook Kinergy GT

Front tire size: 255/65R18 111H

Rear tire size;: 255/656R18 111H

Front tire DOT prefix: 00T68 2V HA

Rear tire DOT prefix: 00T68 2V HA




LANE DEPARTURE WARNING
DATA SHEET 3: TEST CONDITIONS
(Page 1 of 2)

2022 Ford Explorer RWD

GENERAL INFORMATION

Test start date: 6/30/2022
Test end date: 7/1/2022

AMBIENT CONDITIONS
Air temperature: 36.7 C (98 F)
Wind speed: 2.6 m/s (5.8 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: 230 kPa (33 psi)

Rear: 230 kPa (33 psi)




LANE DEPARTURE WARNING
DATA SHEET 3: TEST CONDITIONS
(Page 2 of 2)

2022 Ford Explorer RWD

WEIGHT

Weight of vehicle as tested including driver and instrumentation
Left Front: 543.0 kg (1197 Ib) Right Front: 500.8 kg (1104 Ib)

Left Rear. 506.2 kg (1116 Ib) Right Rear: 508.0 kg (1120 Ib)

Total: 2058.0 kg (4537 Ib)




LANE DEPARTURE WARNING
DATA SHEET 4: LANE DEPARTURE WARNING SYSTEM OPERATION
(Page 1 of 3)
2022 Ford Explorer RWD

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

Lane-Keeping System/Alert comes standard on the vehicle as part of the Ford
Co-Pilot360 package.

Type and location of sensor(s) used:

The LDW system uses a mono camera in the upper center of the windshield.

Lane Departure Warning Setting used in test:
N/A

How is the Lane Departure Warning X Warning light
presented to the driver?

Buzzer or auditory alarm

(Check all that apply)
X 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. Ifitis 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 LDW system alerts the driver with a visual and haptic alert. The visual alert
is displayed in the instrument panel and consists of an image of two white lane
lines. When LDW activates, the lane line corresponding to the side in which the
vehicle crossed turns red. The haptic alert consists of a steering vibration with
an approximate frequency of 22 Hz.

Notes:
The visual alert could not be accurately captured with the light sensor. Only
haptic alert data was collected to determine the onset of the LDW warning.




LANE DEPARTURE WARNING
DATA SHEET 4: LANE DEPARTURE WARNING SYSTEM OPERATION
(Page 2 of 3)
2022 Ford Explorer RWD

Is the vehicle equipped with a switch whose X  Yes
purpose is to render LDW inoperable? No

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

The LDW system can be turned on/off using the button located on the lever on
the left-side of the steering wheel column.

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

If yes, please provide a full description.



LANE DEPARTURE WARNING
DATA SHEET 4: LANE DEPARTURE WARNING SYSTEM OPERATION
(Page 3 of 3)
2022 Ford Explorer RWD

Are there other driving modes or conditions that X  Yes
render LDW inoperable or reduce its effectiveness? No

If yes, please provide a full description.

The LDW system may not function or have limited performance under the
following conditions.

-In cold and severe weather conditions.

-Rain, snow, and spray.

-Large contrasts in outside lighting.

-If the sensor is blocked.

-If damage occurs in the immediate area surrounding the sensor.
-If vehicle is fitted with a suspension Kit not approved by OEM.

Additionally, the system can be temporarily suppressed at any time by the
following:
-Quick braking

-Fast acceleration

-Using the direction indicator

-Evasive steering maneuver

-Driving too close to the lane markings

Refer to the owner's manual page 260 shown in Appendix B page B-2 for
additional information.

Notes:



Section Il

TEST PROCEDURES

A. Test Procedure Overview

Each LDW test involved one of three lane marking types: solid white lines, dashed
yellow lines, or Botts Dots. Lane departures were done both to the left and to the right,
and each test condition was repeated five times, as shown in Table 1.

Table 1. LDW Test Matrix

Lane Line Tvpe Departure Number of
Geometry yp Direction Trials
L 5
Solid
R 5
L 5
Straight Dashed
R 5
L 5
Botts Dots
R 5

Prior to the start of a test series involving a given lane marking type and departure
direction combination, the accuracy of the distance to lane marking measurement was
verified. This was accomplished by driving the vehicle to the approximate location at
which the lane departure would occur and placing the tire at the lane marking edge of
interest (i.e., distance to lane marking = 0). The real-time display of distance to the lane
marking was then observed to verify that the measured distance was within the
tolerance (5 cm). If the measured distance was found to be greater than the tolerance,
the instrumentation setup was checked and corrected, if necessary. If the measured
distance was found to be within the tolerance, the instrumentation setup was considered
appropriate and the test series was begun.

To begin the maneuver, the vehicle was accelerated from rest to a test speed of 72.4
km/h (45 mph), while being driven in a straight line parallel to the lane marking of
interest, with the centerline of the vehicle approximately 1.83 m (6.0 ft) from the lane
edge (i.e., such that the vehicle would pass through the center of the start gate). The
test speed was achieved at least 60 m (200 ft) before the start gate was reached.
Striking any start gate cones was not permitted, and any run in which a cone was struck
was considered to be invalid. Also, during the initialization and test phases, the test
driver avoided using turn signals and avoided applying any sudden acceleration,
sudden steering, or sudden braking, and any use of the turn signals, sudden
acceleration, sudden steering, or sudden braking invalidated the test trial.
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Data collection began with the vehicle at least 60 m (200 ft) from the start gate, which
was configured using a pair of non-reflective, low-contrast color traffic cones. A second
set of cones, placed 6 m (20 ft) longitudinally before the start gate, was used to guide
the driver into the start gate. The lateral width between the cone pairs was 20 cm (8 in)
greater than the width of the vehicle, and the centerline of each pair was laterally offset
from the lane marking by 1.8 m (6 ft).

Once the driver passed the gate, the driver manually input sufficient steering to achieve
a lane departure with a target lateral velocity of 0.5 m/s with respect to the lane line. As
shown in Figure 1, two additional non-reflective cones were used to guide the driver in
making this steering maneuver. Throughout the maneuver, the driver modulated the
throttle or used cruise control, as appropriate, such that vehicle speed remained at
constant speed. The test was considered complete when the vehicle crossed at least 1
m (3.3 ft) over the lane edge boundary.

k—90 m (300 ft) )r 60 m (200 ft) —>
‘ T
1.8 m (6 ft)
Lane marking
T - i 1.8'm (6 ft)
. Test
W+20cm(8in) W |- Vehidle—]
I
(0]
\ Pylons used to assist the driver
) achieve acceptable lateral velocity
6m (20 ft) Test start point
(start gate)

Figure 1. Position of Cones Used to Assist Driver

Data collected included vehicle speed, position, and yaw rate. In addition to cone
strikes, vehicle speed and yaw rate data were used to identify invalid runs as described
in Section C below. Data from trials where speed or yaw rate were outside of the
performance specification were not considered valid.

B. Lane Delineation Markings

The New Car Assessment Program’s Test Procedure for the confirmation of a Lane
Departure Warning system contains a requirement that all lane markings meet United
States Department of Transportation (USDOT) specifications as described in the
Manual on Uniform Traffic Control Devices (MUTCD) and be considered in “very good
condition”.
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1. Lane Marker Width

The width of the edge line marker was 10 to 15 cm (4 to 6 in). This is considered to be a
normal width for longitudinal pavement markings under Section 3A.05 of the MUTCD.

2. Line Marking Color and Reflectivity

Lane marker color and reflectivity met all applicable standards. These standards include
those from the International Commission of Illumination (CIE) for color and the
American Society for Testing and Materials (ASTM) on lane marker reflectance.

3. Line Styles

The tests described in this document required the use of three lane line configurations:
continuous solid white, discontinuous dashed yellow, and discontinuous with raised
pavement markers.

e Continuous White Line

A continuous white line is defined as a white line that runs for the entire length of
the test course.

e Dashed Yellow Line

As stated in the MUTCD, and as shown in Figure 2, a discontinuous dashed
yellow line is defined as by a series of 3 m (10 ft) broken (dashed) yellow line
segments, spaced 9.1 m (30 ft) apart.

e Raised Pavement Marker Line (Botts Dots)

California Standard Plans indicates raised pavement markers are commonly
used in lieu of painted strips for marking roads in California. Other states, mainly
in the southern part of the United States, rely on them as well. These markers
may be white or yellow, depending on the specific application, following the same
basic colors of their analogous white and yellow painted lines. Following the
California 2006 Standard Plans, three types of raised pavement markings are
used to form roadway lines. It is believed that these types of roadway markings
are the hardest for an LDW sensor system to process. Type A and Type AY are
non-reflective circular domes that are approximately 10 cm (4 in) in diameter and
approximately 1.8 cm (0.7 in) high. Type C and D are square markings that are
retro reflective in two directions measuring approximately 10 x 10 x 5 cm (4 x 4 x
0.5in), and Type G and H that are the same as C and D only retro reflective in a
single direction.

For the tests described in this document, raised pavement markers were set up
following California Standard Plan A20A, Detail 4, as shown in Figure 3. Note that in this
figure, the squares are Type D yellow reflectors and the circles are yellow Type AY
discs.

12



Figure 2. MUTCD Discontinuous Dashed Line Specifications

48 ;|
8" zlt 16’ )It 8’ zlt—s'—)l
O .9 =

Yellow Type AY discs

Yellow Type D reflectors

Figure 3. California Standard Plan A20A, Detail 4

C. Test Validity

1. Speed

All LDW tests were conducted at 72.4 km/h (45 mph). Test speed was monitored and a
test was considered valid if the test speed remained within £ 2 km/h (£ 1.2 mph) of the
72.4 km/h (45 mph) target speed. It was required that the speed must remain within this
window from the start of the test until any part of the vehicle crossed a lane line by 1 m
(3.3 ft) or more.

2. Lateral Velocity

All tests were conducted with a lateral velocity of 0.1 to 0.6 m/s (0.3 to 2.0 ft/s),
measured with respect to the lane line at the time of the alert. To assist the test driver in
being able to efficiently establish the target lateral velocity, cones were positioned in the
manner shown in Figure 1.

13



3. Yaw Rate

It was required that the magnitude of the vehicle’s yaw rate could not exceed 1.0
deg/sec at any time during lane departure maneuver, from the time the vehicle passes
through the start gate to the instant the vehicle has crossed a lane line by 1 m (3.3 ft).

D. Pass/Fail Criteria

The measured test data were used to determine the pass/fail outcome for each trial.
The outcome was based on whether the LDW produced an appropriate alert during the
maneuver. In the context of this test procedure, a lane departure is said to occur when
any part of the two-dimensional polygon used to represent the test vehicle breaches the
inboard lane line edge (i.e., the edge of the line close to the vehicle before the departure
occurs). In the case of tests performed in this procedure, the front corner of the polygon,
defined as the intersection of the center of the front wheels (longitudinally) with the
outboard edge of the front tire (laterally), crossed the line edge first. So, for example, if
the vehicle departed its lane to the left, the left front corner of the polygon would first
breach the lane line edge.

For an individual trial to be considered a “pass”:

e Test speed, lateral velocity, and yaw rate validity conditions must be satisfied.

e The LDW alert must not occur when the lateral position of the vehicle is greater
than 0.75 m (2.5 ft) from the lane line edge (i.e., prior to the lane departure).

e The LDW alert must occur before the lane departure exceeds 0.3 m (1.0 ft).

For an overall, “Pass” the LDW system must satisfy the pass criteria for 3 of 5 individual
trials for each combination of departure direction and lane line type (60%), and pass 20
of the 30 trials overall (66%).

E. Instrumentation

Table 2 lists the sensors, signal conditioning, and data acquisition equipment used for
these tests.
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Table 2. Test Instrumentation and Equipment

Accuracy, Other

Calibration Dates

Type Output Range Primary Specs Mfr, Model Serial Number II_thset
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
Due: 10/5/2022
Vehicle Total, | By: DRI
. ntercomp SW .
Platform Scales Wheel, and Axle 2200 Ib/platform 0.1% of reading wireless 0410MN20001 Date: 2/11/2022
Load Due: 2/11/2023
Latltu_de. 4_j90 deg Horizontal Position: £1 Trimble GPS
Differential Global - . Longltude. +180 deg cm Receiver
Positioni Position, Velocity Altitude: 0-18 km . I ’ . 00440100989 N/A
ositioning System e Vertical Position: 2 cm | 5700 (base station
Velocity: 0-1000 o . ;
knots Velocity: 0.05 km/h and in-vehicle)
Position:
Longitudinal,
Lateral, and Vertical
Accels: Accels + 10g, Accels 01g, Angular By: Oxford )
Multi-Axis Inertial | -atéral, Longitudinal | Angular Rate £100 | o6 65 deg/s. Angle . Technical Solutions
Sensing System and Vertical deg/s, Angle >45 0.05 deg, Velocity 0.1 Oxford Inertial + 2182 Date: 11/19/2021
Velocities: deg, Velocity >200 | | 2T : Due: 11/19/2023
Roll, Pitch, Yaw km/h
Rates:
Roll, Pitch, Yaw
Angles
Real-Time Lateral Lane Dist: Lateral Distance to
Calculation of Distance and +30m Lane Marking: +2 cm Oxford Technical
Position and velocity to lane Lateral Lane Lateral Velocity to Lane | Solutions (OXTS), 97 N/A

Velocity Relative to
Lane Markings

markings

Velocity: £20 m/sec

Marking: £0.02m/sec

RT-Range

! Oxford Technical Solutions recommends calibration every two years.

15




Calibration Dates
Accuracy, Other .
Type Output Range Primary Specs Mfr, Model Serial Number IE)?,IS(:
Sound Frequency . o . .
Microphone (to measure time at Response: f'gﬂilgﬂng:e' 64 dB, Q;J_glgoéTechmca N/A N/A
alert) 80 Hz — 20 kHz
Light intensity N DRI designed and
Light Sensor (to measure time at Spectral Bandwidth: Rise time < 10 msec developed Light N/A N/A
440-800 nm
alert) Sensor
+.0020 in.
Coordinate . . +.051 mm By: DRI
Measurement ISn esr::aarlnsc?gc?rlggnates 82 g m (Single point Ei;?oﬁrm, (L)Ji%%g 5-08- Date: 1/6/2022
Machine y ' articulation accuracy) 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).

D-Space Micro-Autobox 11 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 3.

Table 3. Auditory and Tactile Warning Filter Parameters

Warning Filter Peak-to- S'\:lc')mr;grr?d Passband
Type Order Peak Ripple Atte[r)luation Frequency Range
Auditory 5th 3dB 60 dB 'Fdrzrc‘]t:;dcffrgf;g
Tactile 5 3dB 60 dB F'?:(;‘Sgﬁgycfggi;)

17



APPENDIX A

Photographs



Figure Al.
Figure A2.
Figure A3.
Figure A4.
Figure A5.

Figure A6.

Figure A7.
Figure A8.
Figure A9.

Figure A10.

LIST OF FIGURES

Page
Front View of Subject Vehicle.............oooiiiiiiiiiiiiieeeeee A-3
Rear View of Subject Vehicle ..o A-4
Window Sticker (Monroney Label)...........oooiiiiiiiiiiiiiiie, A-5
Vehicle Certification Label ............ccooooiiiiiiiiee A-6
TIre PIACAId ... A-7
DGPS, Inertial Measurement Unit, and MicroAutoBox Installed
IN SUbJeCt VENICIE ... A-8
Sensor for Detecting Haptic Alerts.........cooovvvvveviiiiieee e, A-9
Computer Installed in Subject Vehicle ...............cceeiiiiiiiiiiiiiinnnnnn. A-10
VISUAL AIBIT ... A-11
LDW System On/Off BUION.........cooviiiiiiiiiiiiie e A-12



Figure Al. Front View of Subject Vehicle

A-3



e Yy 5 : 2 A 3 Y

Figure A2. Rear View of Subject Vehiclé

A-4



L Sord 2

Go Further

ford.com

STANDARD EQUIPMENT

VEHICLE DESCRIPTION

EXPLORER

2022 EXPLORER XLT RWD E
119" WHEELBASE

2,3L ECOBOOST I-4 ENGINE IN
10-SPEED AUTO TRANSMISSION

XTERIOR
CARBONIZED GRAY METALLIC
EBONY ACTIVEX SEAT MTRL

Fuel Economy

i

nge from 1

MPG 3"
20 28

5t vehicia rates

vou Spend

$1,250

EXTERIOR INTERIOR EUNCTIONAL SAEETY/SECURITY. :
+ DOOR HANDLES - BODY COLOR + 1TOUCH UP/DOWN DR/PASS WIN +4-DR INTELL ACCESS LOCK/ + ADVANCETRAC™ WITH RSC® combined cityhwy. oty highway more in fuel costs
+ EASY FUEL® CAPLESS FILLER « 3RD ROW - 50/50 FOLD FLAT UNLOCK W/PUSH-BUTTON START  + AIRBAG-DRIVER/PASS KNEE over 5 ye
+ HEADLAMPS - AUTO LED + DUAL ILLUM VIS VANITY MIRR + AWFM/MP3, 6 SPEAKERS * AIRBAGS - DUAL STAGE FRONT 4.3 allona per100.milas years
+ LED SIGNATURE LIGHTING - FRONT ROW HEATED SEATS « BRAKES, 4-WHEEL DISC/ABS * AIRBAGS - FRONT SEAT compared to the
+ MIRRORS-MAN-FOLD DUAL PWR + IP CLUSTER 6.5* LCD SCREEN + FORD CO-PILOT360™ MOUNTED SIDE IMPACT average new vehicle,
HEATED WITH APPROACH LAMPS « LTHR WRAPPED STEERING WHL . ronnmﬁ; an:‘rgfg l:ggg’? . mgaNA%:E- garm CANOPY® —T e
+ POWER LIFTGATE W/MOUNTED CTRLS, TILT/TELE HOTSPO . RESS MONIT SYS uel Economy & Greenhouse Gas Rating 1 o
« PRIVACY GLASS - REAR DOORS + POWER DRIVER SEAT - 10 WAY « HILL START ASSIST « LATCH CHILD SAFETY SYSTEM Annual fuel COSt s Rating tioce ooy Smog Rating tass oy
+ REAR INT WIPER/WASH/DFRST + POWERPOINTS - 12V + REAR PARKING SENSORS + PERIMETER ALARM
+ REAR SPOILER, BODY COLOR + ROTARY GEAR SHIFT DIAL + REAR VIEW CAMERA « PERSONAL SAFETY SYSTEM™
+ ROOF-RACK SIDE RAILS-BLACK « TRI-ZONE ELECTRNC TMP CTRL + REFRESH95 * SOS POST-CRASH ALERT SYS™
« TAILLAMPS-LED + USB A1)/C(1)-1ST/2ND ROWS + SIDE-WIND STABILIZATION
« TRAILER SWAY CONTROL + SIRIUSXM® - SVC N/A AK&HI WARRANTY
+ VARIABLE INTERVAL WIPERS + SYNC®3 8" SCRN W/APPLINK® + 3YR/36,000 BUMPER / BUMPER
: M'g :gADSWE IIDI EWA:SIST Actual results will vary for many reasons, including driving conditions and how you drive and maintain
X yehicle "1'§ avarage new vohicle gets 27 MPG and costs §6,500 to fuel over 5 years. Cost estimates are iad
ased on 15, - . ,
INCLUDED ON THIS VEHICLE (MSRP) [CET Rl omissions ore o significant cause of citmate Shangs snd eream ®° Per 985ofine galion equivalent. Vehiclo § 2 =
3,540.00 go
£
“REMOTE SYSTEM S
e T sasPmcE el fueleconom gov 2) (AN ;= &
8-WAY POWER PASSENGER SEAT 3,440.00 | RTINS personalized estimates and compare vehicles - GG
TOTAL VEHICLE & OPTIONS/OTHER 41,495.00
mmmnrmpmumm DESTINATION & DELIVERY 1,495.00 GOVERNMENT 5-STAR SAFETY RATING Q‘Emufy
P255/B5R18 A/S BSW TIRES
50 STATE EMISSIONS NO CHARGE Overall Vehicle Score Not Rated o8Bl
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Figure A3. Window Sticker (Monroney Label)
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MFD. BY FORD MOTOR (0.

DATE:  05/22 GVWR: 2635 KG ( 5810 LB)

FRONT GAWR: REAR GAWR:

1141 KG ( 2515 LB) WITH | 1547 KG ( 3410 LB) WITH
255/65R18 T111H TIRES | 255/65R18 111H TIRES
18x7.5) RIMS [ 18x7.5) RIMS
AT 230 kPa/ 33 PSICOLD| AT 230 kPa/ 33 PSICOLD

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY AND THEFT PREVENTION STANDARDS IN

EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.
VIN: 1FMSK7DHONGB6 0104
TYPE: MPV

LT

|RC_71  1DSO:
lINTTR 'TP/PS TR TAXLE TTR T5PR 1

H9 56 S 3B T MM
1202205112874 UTC v 5U5A-1520472-BA

Figure A4. Vehicle Certification Label
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1

The combined weight of occupants ;
and cargo should never exceed * 685 kg or 1511 |bs.

SEATING CAPACITY TOTAL: 6 . FRONT. 2 REAR: 4

COLD TIRE PRESSURE

SIZE

SEE OWNERS
MANUAL FOR
ADDITIONAL
INFORMATION

255/65R18 111H 230 KPA, 33 PSI

999INOHALNSINA |

TR

235/65R18 111H 230 KPA, 33 PSI

T165/70D18 116M | 420 KPA, 60 PS

Figure A5. Tire Placard
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Figure A6. DGPS, Inertial Measurement Unit, and MicroAutoBox Installed in Subject Vehicle
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- Figure A7. Sensor for Detecting Haptic Alerts
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Figure A8. Computer Installd in Subject Vehicle
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Figure A10. LDW System On/Off Button
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Driving Aids

Note: /f you receive a warning you should
consider resting, even if the current
assessment is within the typical range.

The warning system has two stages. At
first, the system issues a temporary
warning that you need to take a rest. This
message only appears for a short time. If
the system detects further reduction in
driving alertness, it may issue another
warning that remains in the information
display for a longer time. You can press OK
on the steering wheel control to clear the
warning.

Resetting the System

You can reset the system by either:

Switching the ignition off and on.

Stopping the vehicle and then opening
and closing the driver’s door.

LANE KEEPING SYSTEM

AWARNING: You are responsible for
controlling your vehicle at all times. The
systemis designed to be an aid and does
not relieve you of your responsibility to
drive with due care and attention. Failure
to follow this instruction could result in
the loss of control of your vehicle,
personal injury or death.

WARNING: Always drive with due
care and attention when using and
operating the controls and features on
your vehicle.

A WARNING: In cold and severe
weather conditions the system may not
function. Rain, snow and spray can all
limit sensor performance.

A WARNING: Large contrastsin
outside lighting can limit sensor
performance.
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A WARNING: The system will not
operate if the sensor cannot track the
road lane markings.

A WARNING: The sensor may
incorrectly track lane markings as other
structures or objects. This can result in
a false or missed warning.

A WARNING: The system may not
operate properly if the sensoris blocked.
Keep the windshield free from
obstruction.

AWARNING:Ifdamage occursinthe
immediate area surrounding the sensor,
have your vehicle checked as soon as
possible.

A WARNING: The system may not
correctly operate if your vehicle is fitted
with a suspension kit not approved by
us.

Note: The system works above 40 mph
(64 km/h).

Note: The system works as long as the
camera can detect one lane marking.

Note: When you select aid or alert and aid
mode and the system detects no steering
activity for a short period, the system alerts
you to put your hands on the steering wheel.
The system may detect a light grip or
touch on the steering wheel as hands off
driving.

Note: The system may not function if the
camera is blocked, or if the windshield is
damaged or dirty.
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Driving Aids

E249505

When you switch the system on and it
detects an unintentional drift out of your
laneis likely to occur, the system notifies
or assists you to stay in your lane through
the steering system and information
display. In Alert mode, the system provides
a warning by vibrating the steering wheel.
In Aid mode, the system provides steering
assistance by gently counter steering your
vehicle back into the lane.

When the system is functioning in the
combined Alert and Aid mode, the system
first provides steering assistance by gently
counter steering your vehicle back into the
lane, followed by a warning that vibrates
the steering wheel if the vehicle is still out
of the lane markings.

Switching the System On and Off

Note: The on or off setting is stored until it
is manually changed, unless a MyKey is
detected. If the system detects a MyKey, it
defaults to on and the mode sets to alert.

E288067

Press the button on the direction indicator
stalk to switch the system on or off.

System Settings

The system has optional setting menus
available. The system stores the last
known selection for each of these settings.
You do not need to readjust your settings
each time you switch the system on.

Mode: This setting allows you to select
which of the system features you can
enable.

Alert only — Provides a steering wheel
vibration when the system detects an
unintended lane departure.
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Driving Aids

Aid only — Provides steering assistance
toward the lane center when the system
detects an unintended lane departure.

A
B

Alert
Aid

Alert + Aid — Provides steering assistance
toward the lane center.

If your vehicle continues drifting out of the
lane after the lane keeping aid corrects the
vehicle, the system provides a steering
wheel vibration.

If your vehicle stays to one side of the lane
after the lane keeping aid corrects your
vehicle and then subsequently drifts out
of the lane again, the system only provides
an alert at the steering wheel.

Explorer (CTW), enUSA, Edition date: 202007, Second-Printing
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Note: The alert and aid diagrams illustrate
general zone coverage. They do not provide
exact zone parameters.

Intensity: This setting affects the intensity
of the steering wheel vibration used for the
alert and alert + aid modes. This setting
does not affect the aid mode.

Low.
Normal.
High.

System Display

When you switch the system on, a graphic
of lane markings appears in the
information display.

When you switch the system off, the lane
marking graphics do not display.

While the system is on, the color of the
lane markings change to indicate the
system status. These colors represent the
following:

Gray: Indicates that the system is
temporarily unable to provide a warning
or intervention on the indicated side. This
may be because:



Driving Aids

Your vehicle is under the activation
speed.

The direction indicator is active.
Your vehicle is in a dynamic maneuver.

The road has no or poor lane markings
in the camera field-of-view.

The camera is obscured or unable to
detect the lane markings due to
environmental, traffic or vehicle
conditions. For example, significant sun
angles, shadows, snow, heavy rain or
fog, following a large vehicle that is
blocking or shadowing the lane or poor
headlamp illumination.

Note: /f your vehicle has lane centering
assist and the system is active, the walls
appear green instead of white.

Yellow: Indicates that the system is
providing or has just provided a lane
keeping aid intervention.

Red: Indicates that the system is providing
or has just provided a lane keeping alert
warning.

The system can be temporarily suppressed
at any time by the following:

Quick braking.
Fast acceleration.

See Troubleshooting for additional

Using the direction indicator.

information. Evasive steering maneuver.

White: Indicates that the system is Driving too close to the lane markings.
available or ready to provide a warning or

intervention on the indicated side.

Troubleshooting

Why s the featurenotavallable (linemarkingsaregray) when | cansee thelanemarkings
ontheroad?

Your vehicle speed is outside the operational range of the feature.

The sun is shining directly into the camera lens.

A quick intentional lane change has occurred.

Your vehicle stays too close to the lane markings.

Driving at high speeds in curves.

The last alert warning or aid intervention occurred a short time ago.

Ambiguous lane markings, for example in construction zones.

Rapid transition from light to dark, or from dark to light.

Sudden offset in lane markings.

ABS or AdvanceTrac™ is active.

There is a camera blockage due to dirt, grime, fog, frost or water on the windshield.

You are driving too close to the vehicle in front of you.
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Driving Aids

Why s the featurenot avallable (linemarkings aregray) when I can see the lane markings
ontheroad?

Transitioning between no lane markings to lane markings or vice versa.

There is standing water on the road.

Faint lane markings, for example partial yellow lane markings on concrete roads.

Lane width is too narrow or too wide.

The camera has not been calibrated after a windshield replacement.

Driving on tight roads or on uneven roads.

Why does the vehicle not come back toward the middle of the lane, as expected, in the
Ald or Ald + Alert mode?

High cross winds are present.

There is a large road crown.

Rough roads, grooves or shoulder drop-offs.

Heavy uneven loading of the vehicle or improper tire inflation pressure.

The tires have been changed, or the suspension has been modified.

BLIND SPOT INFORMATION
SYSTEM

A WARNING: Do not use the blind
spot information system as a
replacement for using the interior and
exterior mirrors or looking over your
shoulder before changing lanes. The
blind spot information system is not a
replacement for careful driving.

A WARNING: The system may not
operate properly during severe weather
conditions, for example snow, ice, heavy
rain and spray. Always drive with due
care and attention. Failure to take care
may result in a crash.
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APPENDIX C

Run Log



Subject Vehicle: 2022 Ford Explorer RWD Test start date: 6/30/2022

Driver: Anthony Saldana Test end date: 7/1/2022

Note: For Distance at Warning, positive values indicate inside the lane.
Visual alert could not be accurately detected. Results based on Haptic data only.

Run Lan eTl)\//Iséki nd DD?feirttil:)rne I:{/SIrI]i zl:a)tI ﬁzgtﬁ i Pass/Fail Notes
' Alert (ft)
1 Y 0.28 Pass
2 Y 0.08 Pass
3 Y 0.11 Pass
4 Botts Left Y 0.09 Pass
5 Y 0.15 Pass
6 Y 0.21 Pass
7 Y 0.23 Pass
8 Y 0.43 Pass
9 Y 0.35 Pass
10 Y 0.34 Pass
11 Botts Right Y 0.34 Pass
12 Y 0.34 Pass
13 Y 0.43 Pass
14 Y 0.47 Pass
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Distance

Run Lan e_l_;\//l;éki nd [I?)?feirttil:)rne \R/SIr:(’j? at Haptic | Pass/Fail Notes
' Alert (ft)
15 Y 0.08 Pass
16 Y 0.06 Pass
17 Y 0.10 Pass
18 Solid Right Y 0.20 Pass
19 Y 0.16 Pass
20 Y 0.20 Pass
21 Y 0.25 Pass
22 Y 0.14 Pass
23 Y 0.16 Pass
24 Y 0.20 Pass
25 Solid Left Y 0.17 Pass
26 Y 0.12 Pass
27 Y 0.11 Pass
28 Y 0.12 Pass
29 Y -0.04 Pass
30 Y -0.01 Pass
31 Y -0.03 Pass
Dashed Left
32 Y 0.06 Pass
33 Y 0.13 Pass
34 Y 0.00 Pass
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Distance

Run Lan e_l_;\//l;éki nd [I?)?feirttil:)rne \R/SIrllt’j? at Haptic | Pass/Fail Notes
' Alert (ft)
35 Y 0.01 Pass
36 Y 0.37 Pass
37 Y 0.25 Pass
38 Y 0.29 Pass
39 Dashed Right Y 0.26 Pass
40 Y 0.28 Pass
41 Y 0.15 Pass
42 Y 0.00 Pass
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Time History Plots
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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 the Subject Vehicle, 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 for data envelopes.

Time History Plot Description

Time history figures include the following sub-plots:
e Warning — Indicates timing of warning issued by LDW system. Depending on the type of LDW alert or
instrumentation used to measure the alert, this can be any of the following:

O O O O

Filtered and rectified sound signal

Filtered and rectified acceleration (e.g., steering wheel vibration)
Light sensor signal

Discrete on/off value

e Speed (mph) — Speed of the Subject Vehicle

e Yaw Rate (deg/sec) — Yaw rate of the Subject Vehicle

o Distance to Lane Edge (ft) — Lateral distance (in lane coordinates) from the outer front tire bulge to the inside
edge of the lane marking of interest for a given test (a positive value indicates the vehicle is completely within
the lane while a negative value indicates that the outer front tire bulge has crossed over the inner lane marking
edge). The distance to the lane edge at the moment the LDW alert is issued, is displayed to the right of subplot.

e Lateral Lane Velocity (ft/sec) — Lateral velocity (in lane coordinates) of the outer front tire bulge

e Bird’s Eye View — Indicates the position of the Subject Vehicle with respect to the lane marking of interest for a
given test. Green rectangles represent the Subject Vehicle’s position at approximately 2 second intervals, while
the yellow rectangle indicates the position of the Subject Vehicle at the time of LDW warning issuance.



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 right end. Exceedances
at the right extent of a yellow envelope are indicated by red asterisks. Data within the boundaries at the right extent of a
yellow envelope are indicated by green circles.

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

Color Codes
Color codes have been adopted to easily identify the types of data, envelopes, and thresholds used in the plots.

Color codes can be broken into three categories:
1. Validation envelopes and thresholds
2. Instantaneous samplings
3. Text

1. 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 right end
¢ 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 which are used to
determine the timing of the alert

2. 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
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3. Text color codes:
e Green = passing or valid value
e Red = failing or invalid value

Other Notations

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

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 (including passing, failing and invalid runs) are shown in Figure D1 through Figure D3.

Actual time history data plots for the vehicle under consideration are provided subsequently.
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Figure D28. Time History for Run 25, Solid Line, Left Departure, Haptic Warning
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Figure D29. Time History for Run 26, Solid Line, Left Departure, Haptic Warning
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Figure D34. Time History for Run 31, Dashed Line, Left Departure, Haptic Warning
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Figure D35. Time History for Run 32, Dashed Line, Left Departure, Haptic Warning
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Figure D36. Time History for Run 33, Dashed Line, Left Departure, Haptic Warning
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Figure D37. Time History for Run 34, Dashed Line, Left Departure, Haptic Warning
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Figure D38. Time History for Run 35, Dashed Line, Left Departure, Haptic Warning
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Figure D39. Time History for Run 36, Dashed Line, Right Departure, Haptic Warning
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Figure D40. Time History for Run 37, Dashed Line, Right Departure, Haptic Warning
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Figure D41. Time History for Run 38, Dashed Line, Right Departure, Haptic Warning
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Figure D42. Time History for Run 39, Dashed Line, Right Departure, Haptic Warning
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Figure D43. Time History for Run 40, Dashed Line, Right Departure, Haptic Warning
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Time History for Run 41, Dashed Line, Right Departure, Haptic Warning
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Figure D45. Time History for Run 42, Dashed Line, Right Departure, Haptic Warning
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