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Section |
INTRODUCTION

This test evaluates Blind Spot Detection (BSD) systems on light vehicles with gross
vehicle weight ratings (GVWR) of under 10,000 pounds as specified in the National
Highway Traffic Safety Administration’s (NHTSA'’s) “Blind Spot Detection System
Confirmation Test”, dated June 2019. BSD technology uses sensors to detect the
presence of other vehicles in the equipped vehicle’s left and right blind zone. The
procedures described herein emulate two straight-road, real-world scenarios in
which the Subject Vehicle’s (SV’s) blind zone is breached by a single Principal
Other Vehicle (POV). Although it is impossible to predict what technologies could
be used by future BSD systems, it is believed that minor modifications to these
procedures, when deemed appropriate, could be used to accommodate the
evaluation of alternative or more advanced BSD systems.

The BSD system tests described in this document and prescribed by NHTSA
involve two different test scenarios: 1) straight lane converge and diverge
maneuvers and 2) a straight lane pass-by. In the first scenario, the POV is driven
at the same speed as the SV, at a constant headway. After a brief period of steady-
state driving, the POV enters, then exits the SV blind zone from the side of the
vehicle. In the second scenario, the POV is driven by the SV in an adjacent lane at
a speed greater than the SV. During this pass-by, the POV enters, then exits the
SV’s blind zone. In both scenarios, BSD performance is assessed by comparing
the proximity of the POV to the SV at the time of the BSD alert to the SV blind zone.
The test scenarios are conducted at multiple speeds, and on both sides of the
vehicle, to the left and right, as indicated in the specific test methodologies.
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BLIND SPOT DETECTION
DATA SHEET 1: TEST RESULTS SUMMARY
(Page 1 of 1)
2020 Hyundai Palisade SEL FWD

VIN: KM8R44HEXLUQ6xxxx
Test Date: 10/30/2020
System Setting:  On

Number of valid test runs
for which acceptability
criteria! were:

Not Valid
Met met trials
Test1 - Straight Lane Converge and Diverge
45 mph - Left 7 0 7
45 mph - Right 7 0 7
Overall Test 1: 14 0 14
Test 2 - Straight Lane Pass-by
POV 50 mph - Left 5 0 9
POV 50 mph - Right 7 0 4
POV 55 mph - Left 7 0 7
POV 55 mph - Right 7 0 4
POV 60 mph - Left 6 0 6
POV 60 mph - Right 7 0 4
POV 65 mph - Left 7 0 7
POV 65 mph - Right 7 0 4
Overall Test 2: 53 0 53
Overall: 67 0 67

' The acceptability criteria listed herein are used only as a guide to gauge system performance, and are identical to the
Pass/Fail criteria given in NHTSA’s most current Test Procedure in docket NHTSA-2019-0102-0010, BLIND SPOT
DETECTION SYSTEM CONFIRMATION TEST.



BLIND SPOT DETECTION
DATA SHEET 2: VEHICLE DATA
(Page 1 of 1)

2020 Hyundai Palisade SEL FWD

TEST VEHICLE INFORMATION

VIN:  KM8R44HEXLU06xxxx

Body Style: SUv Color: Becketts Black

Date Received: 8/10/2020 Odometer Reading: 4038 mi
DATA FROM VEHICLE'S CERTIFICATON LABEL

Vehicle manufactured by: Hyundai Motor Company

Date of manufacture: 8/14/19
Vehicle Type: MPV
DATA FROM TIRE PLACARD

Tires size as stated on Tire Placard: Front: 245/50R20
Rear: 245/50R20

Recommended cold tire pressure:  Front: 240 kPa (35 psi)

Rear: 240 kPa (35 psi)

TIRES

Tire manufacturer and model: Bridgestone Dueler H/P Sport AS

Front tire size: 245/50R20 120V

Rear tire size: 245/50/R20 120V

Front tire DOT prefix: DOT EJ KH CEC

Rear tire DOT prefix: DOT EJ KH CEC




BLIND SPOT DETECTION
DATA SHEET 3: TEST CONDITIONS
(Page 1 of 2)

2020 Hyundai Palisade SEL FWD

GENERAL INFORMATION

Test date: 10/30/2020
AMBIENT CONDITIONS

Air temperature: 25.6 C (78 F)
Wind speed: 1.5 m/s (3.5 mph)

X Windspeed < 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.

All tests were also conducted such that there were no overhead signs,
bridges, or other significant structures over, or near, the testing site. Except
for the POV, each trial shall be conducted with no vehicles, obstructions, or
stationary objects within one lane width of either side the SV path.

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 recommended cold tire pressure: X

Front: 240 kPa (35 psi)

Rear: 240 kPa (35 psi)




BLIND SPOT DETECTION
DATA SHEET 3: TEST CONDITIONS
(Page 2 of 2)

2020 Hyundai Palisade SEL FWD

WEIGHT

Weight of vehicle as tested including driver and instrumentation

Left Front: 567.0 kg (1250 Ib) Right Front: 601.9 kg (1327 Ib)
Left Rear: 455.4 kg (1004 Ib) Right Rear: 430.5 kg (949 Ib)

Total: 2054.8 kg (4530 Ib)




BLIND SPOT DETECTION
DATA SHEET 4: BLIND SPOT DETECTION SYSTEM OPERATION
(Page 1 of 5)
2020 Hyundai Palisade SEL FWD

General Information

Name of the BSD option, option package, etc., as shown on the Monroney
label:

BCW (Blind-Spot Collision Warning); available on SEL and Limited trim
levels.

Type and location of sensors the system uses:

Radar sensors located in the left and right side of the rear bumper.

System setting used for test (if applicable):
On
Method(s) by which the driver is alerted

~ X Visual:
Type Location Description
X  Symbol gﬁgf;eogf%fswr nersof  pjing Spot symbol
~_ Word
Graphic
_ X Audible — Description:
Repeated beep
_____ Haptic:
___ Steering Wheel _ Seatbelt
_ Pedals _ Steering Torque
Seat Brake Jerk



BLIND SPOT DETECTION
DATA SHEET 4: BLIND SPOT DETECTION SYSTEM OPERATION
(Page 2 of 5)
2020 Hyundai Palisade SEL FWD

Description of alert:

First stage alert:

If a vehicle is detected within the boundary of the system, a warning light
will illuminate on the outer side view mirror and the heads-up display (if

equipped).

If the detected vehicle is no longer within the blind spot area, the warning
will turn off according to the driving conditions of the vehicle.

Second stage alert:

A warning chime to alert the driver will activate when:

1. A vehicle has been detected in the blind spot area by the radar system
AND

2. The turn signal is applied (same side as where the vehicle is being

detected).

When this alert is activated, the warning light on the outer side view
mirror and the heads-up display (if equipped) will also blink. And a
warning chime will sound.

If you turn off the turn signal indicator, the second staqge alert will be
deactivated.

If the detected vehicle is no longer within the blind spot area, the warning
will turn off according to the driving conditions of the vehicle.

System Function
What is the speed range over which the system operates?

Minimum: 30 km/h (20 mph)

Maximum: Maximum speed of vehicle

If the system requires an initialization sequence/procedure, please provide a
description of the process required to initialize the system.

The vehicle does not require an initialization procedure.




BLIND SPOT DETECTION
DATA SHEET 4: BLIND SPOT DETECTION SYSTEM OPERATION
(Page 3 of 5)

2020 Hyundai Palisade SEL FWD

If the system requires the driver to operate their turn signal indicator during lane
change in order to activate, please provide a description.

The BSD system activates when the following conditions are met:

A vehicle has been detected in the blind spot area by the radar system

The turn signal is applied on the same side of the vehicle

If the venhicle is equipped with a method to activate/deactivate the system(s)
please provide a description of how this is accomplished. If the system is
deactivated by this method, does it reactivate upon each ignition cycle?

Menus are provided to change Blind-Spot Safety settings. The hierarchy
is:

User Settings
Driver Assistance
Blind-Spot Safety — Select from:
Active Assist (BSI)
Warning Only (BSD)
Off
A hBC}/V/BCA switch is also provided on the dash to the left of the steering
wheel.

e [fyou press the BCW/BCA switch while 'Active Assist' or 'Warning
Only' is selected, the indicator on the switch will turn off and the
system will deactivate.

e |fyou press the BCW/BCA switch while the system is canceled,
the indicator on the button illuminates and the system activates.

When the system is initially turned on and when the engine is turned off
then on aqain while the system is in activation, the warning light will
illuminate for 3 seconds on the outer side view mirror.

If the engine is turned off then on aqain, the system maintains the last
setting.
See Appendix A Fiqures, A12 — A14.




BLIND SPOT DETECTION
DATA SHEET 4: BLIND SPOT DETECTION SYSTEM OPERATION
(Page 4 of 5)

2020 Hyundai Palisade SEL FWD

If the venhicle is equipped with a method to adjust the range setting/sensitivity or
otherwise influence the operation of BSD, please provide a description.

The driver can select the initial warning activation time in the User
Settings in the LCD display by selecting:

User Settings

Driver Assistance

Warning Timing - Select:

Normal
Later

The driver can also select the warning volume of Blind-Spot Collision
Warning. The menu hierarchy is:

User Settings

Driver Assistance

Warning Volume - Select

High/Medium/Low

If the system deactivates due to damage to the sensors, how is this indicated to
the driver?

The following warning message will appear: “Check Blind-Spot Collision
Warning (BCW) system.”

If the system deactivates due to repeated BSD activations:

e How is this indicated to the driver?

e Can deactivation be avoided (e.g., by cycling the ignition after each BSD
activation)?

« How can the system be reactivated?

The system will not deactivate due to repeated activations.

10



BLIND SPOT DETECTION
DATA SHEET 4: BLIND SPOT DETECTION SYSTEM OPERATION
(Page 5 of 5)

2020 Hyundai Palisade SEL FWD

If the system deactivates or its effectiveness is reduced due to periods of
inactivity:

e How is this indicated to the driver?
e Can deactivation be avoided?
e How can the system be reactivated?

The system will not deactivate or reduce effectiveness due to inactivity
while driving.

If there are other driving modes or conditions (such as weather) that render the
system inoperable or reduce its effectiveness please provide a description.

System limitations are described in the Owner's manual pages 5-87
through 5-90, shown in Appendix B, pages B-20 through B-23.

Notes:

11



Section Il

TEST PROCEDURES

A. Test Procedure Overview
Two test scenarios were used, as follows:

Test 1. Straight Lane Converge and Diverge
Test 2. Straight Lane Pass-by

An overview of each of the test procedures follows.

For the purposes of this document, headway is defined as the longitudinal distance
from the front-most point of the POV to the rear-most point of the SV, regardless of
the relative lateral (lane) positions of the SV and POV. When the front-most part of
the POV is ahead of the rear-most point on the SV, the headway is negative.

1. TEST 1 — STRAIGHT LANE CONVERGE AND DIVERGE

The Straight Lane Converge and Diverge Test evaluates the ability of the Blind Spot
Detection (BSD) system to detect and respond to a vehicle that enters and exits the
blind zone from a lane outside of the blind zone area. This test scenario is depicted
in Figure 1. In this scenario, the test begins with the POV two lanes away from the
SV. After both vehicles have reached their designated speeds and headway
overlap, the POV begins a single lane change maneuver so that it is travelling in
the lane next to the SV and holds this relative position for at least 2.5 seconds. The
POV then begins a lane change maneuver back to its original lane, moving outside
of the SV’s blind zone.

This test was performed with the POV on both the left- and right-hand sides of the
SV. The SV and POV turn signals were not active during any of the tests.

12
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Figure 1. Straight Lane Converge and Diverge Test
(POV converge and diverge from the left is shown)

a. Procedure

The SV began in the center of a travel lane, with its longitudinal axis oriented parallel
to the roadway edge. The POV began two lanes away from the SV, with its
longitudinal axis oriented parallel to the roadway edge. Both vehicles then
accelerated to a nominal speed of 45 mph (72.4 km/h). The nominal speed and
specified headway overlap between the front bumper of the POV and the rear
bumper of SV was maintained, within tolerance, throughout the test. As shown in
Figure 1, the specified headway for this test was -3.3 ft (-1.0 m) resulting in a
longitudinal overlap. The specified speed for both the SV and POV was 45 mph
(72.4 km/h).

Once the specified speed and headway were stabilized and maintained for at least
2.5 seconds, the POV performed a “converge” lane change into the lane adjacent
to the SV using a lateral velocity between 0.8 ft/s and 2.5 ft/s (0.25 to 0.75 m/s).

Once the lane change was completed, the POV continued in a straight line for at
least 2.5 seconds, and then performed a “diverge” lane change back into its original
lane using a lateral velocity between 0.8 ft/s and 2.5 ft/s (0.25 to 0.75 m/s).

The test concluded once the POV was back in its original lane and had been driving
straight for at least 1.0 second.

The validity period for this test started 2.5 seconds prior to initiating the first POV
lane change and ended 1.0 second after completion of the final POV lane change.
For an individual test trial to be valid, the following requirements must have been
met throughout the validity period:

13



e The SV and POV speeds could not deviate from the specified speed by more
than 1.0 mph (1.6 km/h) during the entire test trial interval.

e The SV yaw rate could not exceed £1 deg/s for the entire test interval.

e The POV yaw rate could not exceed £1 deg/s when not performing a lane
change maneuver.

e The POV lateral velocity during a lane change maneuver must have been
0.8 to 2.5 ft/s (0.25 to 0.75 m/s), assessed at the instant the vehicle first
crossed the lane line separating the initial and adjacent travel lanes.

e The headway overlap from the front of the POV to the rear of the SV bumper
must have been within 3.3 + 1.6 ft (1.0 £ 0.5 m) for the entire test interval.

e The lateral offset between the widest point of the SV (not including side
mirrors) and the widest point of the POV (not including side mirrors) must
have been

o greater than 13.1 ft (4 m) before the POV begins the converge lane
change,

o within 4.9 +1.6 ft (1.5 £ 0.5 m) when the POV is in the lane adjacent
to the SV, and

o greater than 19.7 ft (6 m) after the POV completes the diverge lane
change.

After the test validity period ended, the SV driver manually applied force to the brake
pedal, bringing the vehicle to a stop, and placed the transmission in park. The POV
was also braked to a stop, and the test trial was complete.

b. Number of Test Trials

Seven valid trials per POV approach direction were performed for the Straight Lane
Converge and Diverge Test scenario, for a total of 14 tests overall. If the test
conductor performed more than 7 trials per approach direction within this scenario,
the first 7 trials satisfying all test tolerances per approach direction were used to
assess the SV performance.

c. Evaluation Criteria

The performance requirement for this series of tests is that the BSD system must
be presented by a time no later than 300 ms after any part of the POV enters the
SV blind zone defined by the intersections of lines A, C, D, and E for left side tests
and of lines A, C, F, and G for right side tests (as shown in Figure 3), and shall
remain on while any part of the POV resides within the SV blind zone. During the
diverge portion of the test scenario, the BSD alert may remain active when the
lateral distance between the SV and the POV is greater than 9.8 ft (3 m) but less
than or equal to 19.7 ft (6 m). The BSD shall not be active once the lateral distance
between the SV and the POV is greater than 19.7 ft (6 m).

14



2. TEST 2 — STRAIGHT LANE PASS-BY

This test evaluates the ability of the BSD system to detect and respond to a vehicle
which approaches and then passes by the SV in an adjacent lane. This test
scenario, depicted in Figure 2, was performed with the POV on both the left- and
right-hand side of the SV, with four different POV speed configurations on each
side: 50 mph, 55 mph, 60 mph, and 65 mph.

The SV and POV turn signals were not active during any of the tests.

{ 50, 55, 60, or 65 mph mph (81, 9, 97.0r 105 km/h) |

POV -{
| Tn) | Im0’

5V

validity period:
4.9t (1.5 m)

‘ Lateral distamce during

Figure 2. Straight Lane Pass-by Test
(Left-side POV Pass-by is shown)

a. Procedure

The SV is started in the center of a travel lane, with its longitudinal axis oriented
parallel to the roadway edge. The POV is started in an adjacent lane on either the
left or right side of the SV, with its longitudinal axis oriented parallel to the roadway
edge, and behind the SV blind zone area.

The SV is then accelerated to a nominal speed of 45 mph (72.4 km/h) and the POV
is accelerated to a nominal speed of either 50 mph (80.5 km/h), 55 mph (88.5 km/h),
60 mph (96.6 km/h), or 65 mph (104.6 km/h) depending on the test configuration.
Both vehicles continue straight in their respective lanes.

The Straight Lane Pass-by Test parameters are defined in Table 1. The test validity
period begins 4.0 seconds before the front-most part of the POV passes beyond a
plane defined by the rear-most part of the SV perpendicular to the SV centerline.
The test validity period ends 2.0 seconds after the rear-most point of the POV
passes beyond a plane defined by the front-most point of the SV perpendicular to
the SV centerline.
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Table 1. Straight Lane Pass-by Test Scenarios

Test Scenario
Parameter | St aight Lane | Straight Lane | Straight Lane | Straight Lane
45/50 45/55 45/60 45/65
45 = 1 mph 45 = 1 mph 45 = 1 mph 45 = 1 mph
SV Speed (724 +1.6 (724 +1.6 (724 +1.6 (724 +1.6
km/h) km/h) km/h) km/h)
50 £ 1 mph 55+ 1 mph 60 £ 1 mph 65 £ 1 mph
POV Speed (80.5+1.6 (88.5+1.6 (96.6 + 1.6 (104.6 + 1.6
km/h) km/h) km/h) km/h)
: . 5+ 1 mph 10 £ 1 mph 15+ 1 mph 20 £ 1 mph
g'fgg”“a' (8.0+16 (16116 | (24116 | (322+16
P km/h) km/h) km/h) km/h)
Starting
Headway
Distance
(nominally
58.7 ft 88.0 ft 117.3 ft
a4 second | 29.3ft (8.9 m) (17.9 m) (26.8 m) (35.8 m)
gap) at
validity
period
onset

For an individual test trial to be valid, the following requirements must have been
met throughout the validity period:

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

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

e The SV yaw rate could not exceed +1 deg/s for the entire test interval.

e The POV yaw rate could not exceed 11 deg/s for the entire test interval.

e The lateral offset between the widest point of the SV (not including side
mirrors) and the widest point of the POV (not including side mirrors) must
have been within 4.9 £ 1.6 ft (1.5 £ 0.5 m) for the entire test interval.

After the test validity period ended, the SV driver manually applied force to the brake
pedal, bringing the vehicle to a stop, and placed the transmission in park. The POV
was also braked to a stop, and the test trial was complete.

16



b. Number of Test Trials

Seven valid trials for each POV pass-by side and speed were performed for the
Straight Lane Pass-by Test scenario, for a total of 56 test trials overall. If the test
conductor performed more than 7 trials per approach direction within this scenario,
the first 7 trials satisfying all test tolerances per test condition were used to assess
the SV performance.

c. Evaluation Criteria

The performance requirement for this series of tests is that the BSD alert must be
presented by a time no later than 300 ms after the front-most part of the POV enters
the blind zone defined by the intersections of lines A, C, D, and E for left side tests
and of lines A, C, F, and G for right side tests, and shall remain on while the front-
most point of the POV lies behind line A. The BSD alert shall not be active once the
longitudinal distance between the front-most part of the SV and the rear-most part
of the POV exceeds the BSD termination distances specified in Table 2.

Table 2. Straight Lane Pass-by BSD Evaluation Criteria

BSD Onset BSD Termination
SV Speed POV Speed Headway"’ Distance?
(SV ahead of POV) | (POV ahead of SV)
50 £ 1 mph Within 300 ms after >7.3 ft
(80.5 £ 1.6 km/h) BC = 18.3 ft (5.6 m) (2.2m)
55+ 1 mph Within 300 ms after >14.7 ft
(88.5 £ 1.6 km/h) BC =36.7 ft (11.2 m) (4.5m)
45 £ 1 mph
(72.4 + 1.6 km/h)
60 £ 1 mph Within 300 ms after >22.0 ft
(96.6 + 1.6 km/h) BC =55.0 ft (16.8 m) (6.7m)
65 £ 1 mph Within 300 ms after >29.3 ft
(104.6 = 1.6 km/h) BC =73.3ft(22.4 m) (8.9m)

T The BSD onset headway is the longitudinal distance when the rear-most part of the SV is ahead
of the front-most part of the POV. The BSD onset headway criteria nominally corresponds to 2.5
seconds before the front-most part of the POV passes by the rear-most part of the SV.

2 The BSD termination distance is the longitudinal distance when the rear-most part of the POV is
ahead of the front-most part of the SV. The BSD termination distance criteria nominally
corresponds to 1 second after the rear-most part of the POV passes by the front-most part of
the SV.

17



B. Pre-Test Initialization and Calibration

A zero calibration was performed to align the lateral and longitudinal zero for the
vehicles immediately before and after testing. The “zero position” was determined
by positioning the SV and POV such that the centerline of the front-most location of
the POV was aligned with the centerline of the rear-most location of the SV.
Longitudinally, the front-most point of the front bumper of the POV was placed at
the rear-most point of the rear bumper of the SV.

Static calibrations were then performed by placing the SV and POV transmissions
in park, where applicable. Data were then collected for approximately 10 seconds
using data from at least six GPS satellites. If the pre-test and post-test zero-
positions reported by the data acquisition system differed by more than +2 in (5
cm) then the tests performed between the pre-test and post-test static calibrations
were repeated.

C. Vehicle’s Blind Zone

The SV blind zones, for the purpose of this test, are defined by two rectangular
regions adjacent to the sides of the SV, as shown in Figure 3.

The width of each rectangle is 8.2 ft (2.5 m) and is represented by lines parallel to
the longitudinal centerline of the vehicle. The width of the rectangle begins 1.6 ft
(0.5 m) from the outermost edge of the SV’s body, excluding the side view mirrors.

The length of the rectangle starts at the rear-most portion of the SV’s side view
mirrors, perpendicular to the longitudinal centerline of the vehicle, and continues to
a distance dependent on the differential speed between the SV and POV or SOV.
To calculate the distance for the length of the rectangle that extends beyond the
rear bumper of the SV, the following equation is used and corresponds to the length
from point B to point C in Figure 3.

BC = 2.5Av (ft/s to ft)
where,
Av is the differential speed between the POV and the SV. A

positive Av indicates that the POV is travelling faster than the
SV.

18



Figure 3. Vehicle Blind Zone Areas
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Table 3 details the difference in length from point B to point C of the blind zone for
the different speeds used in the tests.

Table 3. B to C Blind Zone Distance

SV-to-POV Differential B to C Distance
Speed (Nominal TTC = 2.5s)

5+ 1 mph 18.3 ft

(8.0 £ 1.6 km/h) (5.6 m)
10 £ 1 mph 36.7 ft

(16.1 £ 1.6 km/h) (11.2 m)
15+ 1 mph 55.0 ft

(24.1 £ 1.6 km/h) (16.8 m)
20 + 1 mph 73.3 ft

(32.2 £ 1.6 km/h) (22.4 m)

For the Straight Lane Converge and Diverge Test scenario where there is no speed
differential between the SV and POV, the B to C distance is given as 9.8 ft (3 m).

D. Principal Other Vehicle

The vehicle used as the Principal Other Vehicle (POV) was a 2006 Acura RL. This
vehicle met the test requirements that the POV be a high-production mid-sized
passenger car from 175 to 197 in (445 to 500 cm) long, and 70 to 76 in (178 to 193
cm) wide, measured at the widest part of the vehicle, exclusive of signal lamps,
marker lamps, outside rearview mirrors, flexible fender extensions, and mud flaps,
determined with doors and windows closed and the wheels in the straight-ahead
position. Vehicle loading consisted of the driver plus equipment and
instrumentation.

E. Throttle Controller

The POV was equipped with a programmable throttle controller which was used
during the Straight Lane Converge and Diverge Test scenarios to modulate both
speed and headway overlap between the SV and the POV. The throttle controller
system consisted of the following components:

e Electronically controlled servo motor, mounted on an aluminum rail system
and installed in the vehicle

e Real time computer (Arduino)
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e Laptop computer, used to program and enable the throttle controller
F. Instrumentation

Table 4 lists the sensors, signal conditioning, and data acquisition equipment used
for these tests.
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Table 4. Test Instrumentation and Equipment

Accuracy, Other

Calibration Dates

Type Output Range Primary Specs Mfr, Model Serial Number IBa:]s‘:
Latitude: £90 deg
Longitude: Horizontal Position: +1 Trimble GPS
i i +180 de cm Receiver,
E'ff‘?fe“t.'a' Global | b qition, Velocity oL aed . . _ 00440100989 | N/A
ositioning System Altitude: 0-18 km Vertical Position: 2 ¢cm | 5700 (base station
Velocity: 0-1000 Velocity: 0.05 km/h and in-vehicle)
knots
Position; By: Oxford
Longitudinal, Technical Solutions
Lateral, and Vertical
Accels; .
’ Accels + 10g , Date: 5/3/2019
T ’ Accels .01g, Angular Oxford Inertial + 2258
Multi-Axis Inertial | -2teral, Longitudinal | Angular Rate +100 | oo 05 deg/s. Angle Due: 5/3/2021
Sensing System and Vertical degfs, Angle >45 0.05 deg, Velocity 0.1
Velocities; deg, Velocity >200 kr-‘n/h ’ '
Roll, Pitch, Yaw km/h Date: 91672015
. ate:
Rates; Oxford Inertial + | 2182
Roll, Pitch, Yaw Due: 9/16/2021
Angles
Lateral Lane Dist: Lateral Distance to Lane
Real-Time +30m Marking: £2 cm
Calculation of : Lateral Lane Lateral Velocity to Lane .
" Distance and
Posmgn and . V:elocity to lane Velocity: £20 m/sec | Marking: £0.02m/sec g;(rgtri(g;e?g?gasl)
I\_/:rl'nOeCIl\t/)Ilaﬁ(e'rl'nagtlsve to markings (LDW) Longitudinal Range | Longitudinal Range: +3 RT.R Co7 N/A
: to POV: 200 m cm -Range
(LDW) and POV and POV (FCW)
(FCW) Longitudinal Range | Longitudinal Range
Rate: £50 m/sec Rate: +0.02 m/sec
Sound Frequency
i -to-noise: Audio-Techni
Microphone (to measure time at | Response: ?IEE? at&ng:e. 64 dB, A;J':g)g echnica N/A N/A
alert) 80 Hz — 20 kHz
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Table 4. Test Instrumentation and Equipment (continued)

Accuracy. Other Calibration Dates
Type Output Range Pri Y, Mfr, Model Serial Number Last
rimary Specs Due
Light intensity e 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
Acceleration Sl Desi
Accelerometer (to measure time at | 59 < 3% of full range 2'2'108_%0565'9%’ N/A N/A
alert)
0-100 psi 1% By: DRI
Tire Pressure Vehicle Tire - psi < 1% error between 20 ]
Gauge Pressure 0-690 kPa and 100 psi Omega DPG8001 17042707002 Date: 8/18/2020
Due: 8/18/2021
Vehicle Total, By: DRI
Platform Scales Wheel, and Axle 1500 Ib/platform 0.5% of applied load Intercomp SW500 0410MN20001 Date: 4/20/2020
Load Due: 4/20/2021
+.0020 in.

i + By: DRI
ﬁZZ?J?::ﬁent Inertial Sensing 0-81t _(.gii‘;lrem;oint articulation Faro Arm, UO8-05-08- D);te' 1/6/2020
Machine System Coordinates | 0-2.4 m accuracy) Fusion 06636 Due: 1/6/2021

Type Description Mfr, Model Serial Number

Data Acquisition

Data acquisition is achieved using a dSPACE MicroAutoBox Il. Data
from the Oxford IMU, including Longitudinal, Lateral, and Vertical

dSPACE Micro-Autobox Il 1401/1513

System Acceleration, Roll, Yaw, and Pitch Rate, Forward and Lateral Velocity, Base Board 549068
Roll and Pitch Angle are sent over Ethernet to the MicroAutoBox. The
Oxford IMUs are calibrated per the manufacturer's recommended
schedule (listed above). I/0 Board 588523
Throttle Controller Arduino based, servo actuated controller for managing POV speed DRI developed N/A
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Figure A1. Front View of Subject Vehicle

A-3



Figure A2. Rear View of Subject Vehicle
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Engine: V6 Cylinder Engine
Transmission: 8-Speed A/T
Exterior: Becketts Black (RB5)
Interior: Black

Model: Palisade SEL FWD
VIN: KM8R44HEXLUO6

+ Remote Releases -Inc: Power Fuel

MECHANICAL -\P’rolxirrF\ity Key For Doors And Push Button Start CITY MPG HIGHWAY MPG
Valet Function

+3.648 Axle Ratio - HomeLink Garage Door Transmitter

- GVWR: 5,732 Ibs - Cruise Control w/Steering Wheel Controls

- Front-Wheel Drive  Distance Pacing w/Traffic Stop-Go

- 54-Amp/Hr Maintenance-Free Battery w/Run + Rear HVAC w/Separate Controls

Down Protection - HVAC -inc: Underseat Ducts and Headliner/Pillar

+180 Amp Alternator Ducts o o |

+ Towing Equipment -inc: Trailer Sway Control - Dual Zone Front Automatic Air Conditioning

- Trailer Wiring Harness llluminated Locking Glove Box

- Gas-Pressurized Shock Absorbers + Driver Foot Rest

- Front And Rear Anti-Roll Bars - Interior Trim -inc: Simulated Wood Instrument

- Electric Power-Assist Speed-Sensing Steering Panel Insert, Metal-Look Door Panel Insert and

+18.8 Gal. Fuel Tank Metal-Look interior Accents

- Single Stainless Steel Exhaust w/Chrome + Full Cloth Headliner

Tailpipe Finisher -Cloth Door Trim Insert MSRP $33,925.00

- Strut Front Suspension w/Coil Springs - Stain Resistant Cloth Seat Trim ) INSTALLED OPTIONS

- Multi-Link Rear Suspension w/Coil Springs - Driver And Passenger Visor Vanity Mirrors w/Driver - 5 ?

- 4-Wheel Disc Brakes w/4-Wheel ABS, Front :nd_l_ g Driver And g Premium & Drive Guidance $6,750

Vented Discs, Brake Assist, Hill Hold Control and ~ Auxiliary Mirror

Electric Parking Brake - Day-Night Auto-Dimming Rearview Mirror Becketts Black $0
- Full Floor Console w/Covered Storage, Mini :

EXTERIOR Overhead Console w/Storage, Conversation Mirror Black, Seat Trim $0
and 4 12V DC Power Outlets Mudguards $120

- Wheels: 18" x 7.5) Machine Finish Alloy “ErontMapliohts. .. .

- Tires: 245/60R18 - EaﬁeC-TO-OtffFllmer?r Lighting Cargo Tray $150

- Steel Spare Wheel + Full Carpet Floor Covering

. Compact Spare Tire Stored Underbody  Carpet Floor Trim Carpeted Floor Mats $180

wiCrankdown - Cargo Area Concealed Storage Cargo Net $50

+ Clearcoat Paint - Cargo Space Lights o .

+ Body-Colored Front Bumper w/Black Rub - FOB Controls -inc: Cargo Access and Remote Original Shipping Charge $1,140

Strip/Fascia Accent and Metal-Look Bumper Engine Start A,

el - Instrument Panel Bin, Driver / Passenger And Rear | | RETAIL PRICE (ORIGINALLY NEW) $42,315.00

- Body-Colored Rear Bumper w/Metal-Look Rub 90" Bins ) .

Strip/Fascia Accent and Black Bumper Insert : Power 1st Row Windows w/Driver And ger 1-

“Black Bodyside Cladding and Black Wheel Well ~ Touch Up/Down

Trim - Delayed Accessory Power

- Chrome Side Windows Trim, Black Front - Power Door Locks w/Autolock Feature

Windshield Trim and Black Rear Window Trim + Systems Monitor . .

Y Chrome Door Hondlcs Redundant Digital Speedometer Get more information on your

- Body-Colored Power Heated Side Mirrors 'g::t’sﬁ’%"}l;l:r“;reauge ok

w/Manual Folding and Turn Signal Indicator . 8 :

- Fixed Rear Window w/Fixed Interval Wiperand ' Analog Display . Smartphone

Difidctar - Manual w/Tilt Front Head Restraints and Manual

“Deep Tiited Glags Adjustable Rear Head Restraints

+ Variable Intermittent Wipers + 2 Seatback Storage Pockets

i + Perimeter Alarm
+ Full; ) teel I
i Lomartesd stsel Fanels +412V DC Power Outlets
* Metal-Look Grille + Air Filtration
- Liftgate Rear Cargo Access
- Tailgate/Rear Door Lock Included w/Power Door ~ SAFETY

Locks

- Roof Rack Rails Only - Electronic Stability Control

+ Fully Automatic Projector Beam Halogen +ABS And Driveline Traction Control

Daytime Running Auto High-Beam Headlamps + Side Impact Beams

w/Delay-Off - Dual Stage Driver And Passenger Seat-Mounted
Side Airbags

ENTERTAINMENT - Rear Park Assist Rear Parking Sensors

- Forward Collision-Avoidance Assist
w/Pedestrian/Cyclist Detection

-Lane Keep Assist Lane Keeping Assist

+Lane Keep Assist Lane Departure Warning

- Blind-spot Collision-Avoidance Assist Blind Spot
 Tire Pressure Monitoring System Tire Specific Low
Tire Pressure Warning

- Dual Stage Driver And Passenger Front Airbags
 Curtain 1st And 2nd Row Airbags

 Airbag Occupancy Sensor

- Driver Knee Airbag

- Radio: AM/FM/MP3 Display Audio -inc:
screen, Apple CarPlay & Android Auto, quiet
mode, USB/Ausxiliary input jacks, rearview
monitor w/parking guidelines and Bluetooth
fandse i i f

- Radio w/Seek-Scan, Clock, Speed Compensated
Volume Control, Steering Wheel Controls, Voice
Activation and Radio Data System

-6 Speakers

- Automatic Equalizer

* Blue Link
* Inte ted Roof Al k
TS WonitorinThe Front -Rear Child Safety Locks

+ Outboard Front Lap And Shoulder Safety Belts -inc:
INTERIOR Height Adjusters and Pretensioners

- Heated Front Bucket Seats -inc: 8-way power
driver's seat w/2-way power lumbar support,
 Driver Seat
- 6-Way Passenger Seat -inc: Manual Recline,
Height Adjustment and Fore/Aft Movement
- Bucket Folding Captain Front Facing Manual
Reclining Fold Forward Seatback Rear Seat
w/Manual Fore/Aft
- Front Center Armrest and Rear Seat Mounted
Armrest
- Manual Tilt/Telescoping Steering Column
- Gauges -inc: Speedometer, Odometer, Engine
Coolant Temp, Tachometer, Trip Odometer and
Trip Computer
- Power Rear Windows and Fixed 3rd Row
Windows
 Fixed 50-50 Split-Bench 3rd Row Seat Front,
Manual Fold Into Floor, 2 Manual and Adjustable
Head Restraints
 Leather Steering Wheel
+ Front Cupholder
- Rear Cupholder
- Remote Keyless Entry w/integrated Key

; : z ;

T g ntry,
Ignition Switch and Panic Button

Figure A3. Window Sticker (Monroney Label)
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pong KOREA BY
HYuNAB'”AF?CTURfADo 'S COMPANY
AUG/14/19  -ovwr 57321bs PAINT RBS TRIM NNB |
‘ GAWR TIRES RIMS COLD TIRE INFL

FRONT2954 [bs 245/50R20  7.50%20 35psi SINGLE

REAR 3197 Ibs 245/50R20  7.5JX20 35psi SINGLE

THIS VEHICLE CONFORMS TO ALL APPLICABLE U.S.A. FEDERAL
 MOTOR VEHICLE SAFETY AND THEFT PREVENTION STANDARDS
N EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE

V.I.N KMBR44HEXLUO6 TYPE : MPV

- % ll
& SN W Y s g U
- C o - < )
e
:

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

~TIRE AND LOADING INFORMATION
RENSEIGNEMENTS SUR LES PNEUS ET LE CHARGEMENT

SEATING CAPACITY

NOMBRE DE PLACES | TOTAL 8

FRONT
AVANT

REAR

2 | ARRIERE 8

jamais dépaser 00

kg or .., Ibs.
1323y

%

PNEU

COLD TIRE PRESSURE
PRESSION DES
PNEUS A FROID

SIZE
DIMENSIONS

FRONT
AVANT

245/50R20 240kPa, 35psi

INFORMATION

REAR
ARRIERE

245/50R20 240kPa, 35psi

VOIR LE MANUEL
DE .L'USAGER

SPARE
\DE SECOURS

T155/90R18 420kPa, 60psi

..POUR PLUS DE
RENSEIGNEMENTS -

Figure A5. Tire Placard
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Fgur AG. Front Vie of Principa Other Vehicle
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Figure A7. Rear View of Principal Other Vehicle

A-9



//////

Trimble # ‘ /

W

Figure A8. DGPS, Inertial Measurement Unit, and MicroAutoBox Installed in Subject Vehicle
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Figure A9. Sensors for Detecting Visual Alerts
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Figure A10. Sensor for Detecting Auditory Alerts
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Figure A11. Computer Installed in Subject Vehicle
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B Range 301 mi

User Settings

Driver Assistance
Door

Lights

Sound
Convenience

l

Selected for BSD test

Hold ok : Help

Driver Assistance

Driver Attention Warning >
Forward Safety

Lane Safety

Blind-Spot Safety

Parking Safety

Blind-Spot Safety
SBack
Safe Exit Assist (SEA)
Active Assist

Warning Ony
Off -

£ \

79

Figure A12. System Setup Menus
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CANCEL
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41 9

» i

Figure A13. Controls for Interacting with System Menus
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Figure A14. BCW/BCA Switch
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Figure A15. Visual Alert
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Your vehicle at a glance

INTERIOR OVERVIEW

Inside door handle
Central door lock/unlock switch .. .
Power window switches ...............c........

BRI =

Power window lock button/
Electronic child safety lock button.........
Side view mirror control switch ..............

. Instrument panel illumination

control switch ..........ccocoiiiiiiiiiice 3-71

Blind-spot Collision Warning (BCW)
SYSLEM iicocivrvcrecinen e acoceeees 5-78

o o

=

o

Lane Keeping assist (LKA)

9. ESC OFF button .. =
10. Power liftgate button ................ccccceee
11. EPB(Electronic Parking Brake)..
12. Hood release lever .
13. Steering wheel tilt/telescopic lever ...... 3-31
14. Steering wheel ..
15. Seat....
16. Fuse box ...

The actual shape may differ from the illustration.

OLX2019003N
1-4

B-2



Convenient features of your vehicle

Low Fuel Level
Warning Light

m

This warning light illuminates:
* When the fuel tank is nearly empty.
Add fuel as soon as possible.

Driving with the Low Fuel Level
warning light on or with the fuel
level below "E" can cause the
engine to misfire and damage the
catalytic converter.

Washer Fluid Warning
Light D]

This warning light illuminates:

* When the washer fluid level in the
reservoir is nearly empty.
If washer fluid warning light illumi-
nates, refill the washer fluid reser-
voir in the engine room when pos-
sible.

3-82

Master Warning Light 2

This warning light illuminates:

« When there is a malfunction in
operation in any of the following
systems:

- LED headlamp malfunction
(if equipped)

- Forward Collision-Avoidance
Assist system malfunction
(if equipped)

- Forward Collision-Avoidance
Assist radar blocked (if equipped)

- Blind-Spot Collision Warning
system malfunction (if equipped)

- Blind-Spot Collision Warning
radar blocked (if equipped)

- Smart Cruise Control with Stop
& Go malfunction (if equipped)

- Smart Cruise Control with Stop
& Go radar blocked (if equipped)

B-3

- Lamp malfunction

- High Beam Assist malfunction
(if equipped)

- Tire Pressure Monitoring System
(TPMS) malfunction

To identify the details of the warn-
ing, look at the LCD display.



Convenient features of your vehicle

Check headlight (if equipped)
This warning message is displayed if
the headlights are not operating
properly. A headlight bulb may need
to be replaced.

3 Information
Make sure to replace the burned out

bulb with a new one of the same
wattage rating.

Check turn signal (if equipped)
This warning message is displayed if
the turn signal lamps are not operat-
ing properly. A lamp may need to be
replaced.

3 Information

Make sure to replace the burned out
bulb with a new one of the same wattage
rating.

3-94

Check High Beam Assist (HBA)
system (if equipped)

This warning message is displayed if
there is a problem with the High Beam
Assist (HBA) system. Have the vehi-
cle inspected by an authorized
HYUNDAI dealer.

For more details, refer to "High
Beam Assist (HBA) system" in
chapter 3.

Check headlight LED (if equipped)
This warning message is displayed if
there is a problem with the LED
headlight. Have the vehicle inspected
by an authorized HYUNDAI dealer.

B-4

Check Forward Collision-
Avoidance Assist system

(if equipped)

This warning message is displayed if
there is a problem with the Forward
Collision-Avoidance Assist (FCA)
system. Have the vehicle inspected
by an authorized HYUNDAI dealer.

For more details, refer to "Forward
Collision-Avoidance Assist (FCA)
system" in chapter 5.

Check Blind-Spot Collision
Warning (BCW) system

(if equipped)

This warning message is displayed if
there is a problem with the Blind-
Spot Collision Warning system. Have
the vehicle inspected by an author-
ized HYUNDAI dealer.

For more details, refer to "Blind-
Spot Collision Warning (BCW)/
Blind-Spot Collision-Avoidance
Assist (BCA)" or "Rear Cross-
Traffic Collision Warning (RCCW)/
Rear Cross-Traffic Collision-
Avoidance Assist (RCCA)"
System in chapter 5.



Tire pressure

35 ' 35
35 | 35

OLX2048120L
Tire Pressure

This mode displays information relat-
ed to Tire Pressure.

For more details, refer to "Tire
Pressure Monitoring System
(TPMS)" in chapter 6.

OLX2048121
Driving force distribution (AWD)
This mode displays information relat-
ed to AWD driving force.

For more details, refer to the "All
Wheel Drive" in the chapter 5.

Master warning mode

This warning light informs the driver

the following situations.

- LED headlamp malfunction

(if equipped)

Forward Collision-Avoidance

Assist system malfunction

(if equipped)

Forward Collision-Avoidance

Assist radar blocked (if equipped)

Blind-Spot Collision Warning

system malfunction (if equipped)

Blind-Spot Collision Warning radar

blocked (if equipped)

- Smart Cruise Control with Stop &
Go malfunction (if equipped)

- Smart Cruise Control with Stop &
Go radar blocked (if equipped)

- Lamp malfunction

- High Beam Assist malfunction
(if equipped)

- Tire Pressure Monitoring System
(TPMS) malfunction
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Convenient features of your vehicle

The Master Warning Light illumi-
nates if one or more of the above
warning situations occur. At this time,
the LCD Modes Icon will change
from ({8 ) to ( A\ ).

If the warning situation is solved, the
master warning light will be turned
off and the LCD Modes Icon will be
changed back to its previous icon

(#).

3-100

User settings mode

User Settings
Head-Up Display > |

Driver assistance >
Door >
Lights 2

OIK047148L

In this mode, you can change the
settings of the instrument cluster,
doors, lamps, etc.

1. Head-up display

. Driver Assistance
. Door

. Lights

. Sound

. Convenience

. Service interval

. Other

9. Language

10. Reset

The information provided may differ
depending on which functions are
applicable to your vehicle.

0 ~NOoO O WM

B-6

User settings

Shift to P
to edit settings

CUUSEV048172L
Shift to P to edit settings

This warning message appears if
you try to adjust the User Settings
while driving.

For your safety, change the User
Settings after parking the venhicle,
applying the parking brake and shift-
ing to P (Park).

Quick guide help

This mode provides quick guides for
the systems in the User Settings
mode.

Select an item, press and hold the
OK button.

For more details, about each sys-
tem, refer to this Owner's Manual.



1. Head-Up Display

Items

Explanation

Enable Head-Up Display

To activate or deactivate the Head-up display function

Display Height

To adjust the height of the image displayed

Rotation

To adjust the angle of the image displayed.

Brightness

To adjust the brightness of the image displayed.

Content Selection

To select the content to be displayed.
- Turn by Turn

- Traffic Information

- Cruise control

- Lane keeping assist

- Blind-spot Collision Warning

Speed Size

To select the speedometer size displayed.
- Large/Medium/Small

Speed Color

To select the speedometer color displayed.
- White/Orange/Green

For more information, refer to "Head-Up Display” in this chapter.

# The information provided may differ depending on which functions are applicable to your vehicle.

3-101
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2. Driver Assistance

Items Explanation

+ Active Assist: If selected, the system controls the vehicle and provides a warning when a colli-
sion is detected.

Forward Safety - Warning Only: If selected, the system provides a warning when a collision is detected.

- Off: Deactivates the system.

For more details, refer to the "Forward Collision-Avoidance Assist system" in chapter 5.

To adjust the Lane Keeping Assist (LKA) function.
- Lane Keeping Assist
Lane Safety - lé?e Departure Warning

For more details, refer to the "Lane Keeping Assist (LKA) system" in chapter 5.

- Blind-Spot View
To activate or deactivate the Blind-Spot View.

For more details, refer to the "Blind-Spot View" in this chapter.

» SEA(Safe Exit Assistance)
To activate or deactivate the Safe Exit Assistance.

Blind-Spot Safe
2 Y For more details, refer to the "Safe Exit Assistance” in chapter 5.

3|21yan Jnof 40 saJnjeay JuaiuaAun’) H

- Active assist

« Warning only

- Off

For more details, refer to "Blind-spot Collision-Avoidance Assist (BCA)" in chapter 5.

# The information provided may differ depending on which functions are applicable to your vehicle.
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1. Head-Up Display

Items

Explanation

Enable Head-Up Display

To activate or deactivate the Head-up display function

Display Height

To adjust the height of the image displayed

Rotation

To adjust the angle of the image displayed.

Brightness

To adjust the brightness of the image displayed.

Content Selection

To select the content to be displayed.
- Turn by Turn

- Traffic Information

- Cruise control

- Lane keeping assist

- Blind-spot Collision Warning

Speed Size

To select the speedometer size displayed.
- Large/Medium/Small

Speed Color

To select the speedometer color displayed.
- White/Orange/Green

For more information, refer to "Head-Up Display” in this chapter.

# The information provided may differ depending on which functions are applicable to your vehicle.

=12
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2. Driver Assistance

Items Explanation

+ Active Assist: If selected, the system controls the vehicle and provides a warning when a colli-
sion is detected.

Forward Safety - Warning Only: If selected, the system provides a warning when a collision is detected.

- Off: Deactivates the system.

For more details, refer to the "Forward Collision-Avoidance Assist system" in chapter 5.

To adjust the Lane Keeping Assist (LKA) function.
- Lane Keeping Assist
Lane Safety - lé?e Departure Warning

For more details, refer to the "Lane Keeping Assist (LKA) system" in chapter 5.

- Blind-Spot View
To activate or deactivate the Blind-Spot View.

For more details, refer to the "Blind-Spot View" in this chapter.

» SEA(Safe Exit Assistance)
To activate or deactivate the Safe Exit Assistance.

Blind-Spot Safe
2 Y For more details, refer to the "Safe Exit Assistance” in chapter 5.

3|21yan Jnof 40 saJnjeay JuaiuaAun’) H

- Active assist

« Warning only

- Off

For more details, refer to "Blind-spot Collision-Avoidance Assist (BCA)" in chapter 5.

# The information provided may differ depending on which functions are applicable to your vehicle.

3=123
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Driving your vehicle

BLIND-SPOT COLLISION WARNING/BLIND-SPOT COLLISION-AVOIDANCE ASSIST (IF EQUIPPED)

Blind-Spot Collision-Avoidance
Assist (BCA)

System Description

Blind-Spot Collision Warning
(Bcw)

The Blind-Spot Collision Warning
(BCW) system uses radar sensors in
the rear bumper to monitor and warn
the driver when it detects an
approaching vehicle in the driver's
blind spot area.

1) Blind-Spot Area

OTMO058120L

The blind spot detection range varies
relative to vehicle speed.

Note that if your vehicle is traveling
much faster than the vehicles around
you, the warning will not occur.

5-78

2) Closing at high speed

OTMO058121L

The Lane Change Assist feature will
alert you when it detects a vehicle is
approaching in an adjacent lane at a
high rate of speed. If the driver acti-
vates the turn signal when the sys-
tem detects an oncoming vehicle,
the system sounds an audible alert.

B-11

The Blind-Spot Collision-Avoidance
Assist (BCA) system helps detect the

front lane through the camera
installed on the upper front wind-
shield and helps detect the side/rear
areas through radar sensors.

The Blind-Spot Collision-Avoidance
Assist system may activate the
Electronic Stability Control (ESC) if
there is a possible collision with an
approaching vehicle while changing
lanes. It is to help mitigate the colli-
sion risk or collision damage.



A WARNING

* Always be aware of road con-
ditions while driving and be
alert for unexpected situa-
tions even though the Blind-
Spot Collision Warning sys-
tem and Blind-Spot Collision-
Avoidance Assist system are
operating.

* The Blind-Spot Collision
Warning (BCW) system and
Blind-Spot Collision-
Avoidance Assist (BCA) sys-
tem are supplemental sys-
tems to assist you. Do not
entirely rely on the systems.
Always pay attention, while
driving, for your safety.

* The Blind-Spot Collision
Warning (BCW) system and
Blind-Spot Collision-
Avoidance Assist (BCA) sys-
tem are not substitutes for
proper and safe driving.
Always drive safely and use
caution when changing lanes
or backing up the vehicle.

The Blind-Spot Collision
Warning (BCW) system and
Blind-Spot Collision-
Avoidance Assist (BCA) sys-
tem may not detect every
object alongside the vehicle.

B-12

System Setting and Operation
System setting

Blind-Spot Safety

D Back
Active Assist
Warning Only
Off

OTMAQ58088

= Setting Blind-Spot Safety function

The driver can activate the system

by placing the ignition switch to the

ON position and by selecting 'User

Settings — Driver Assistance —

Blind-Spot Safety’

- BCA and BCW turn on and are
ready to be operated when
'Active Assist' is selected. Then, if
a vehicle approaches the driver's
blind spot area a warning sounds
or braking power is applied.

aiyaa Jnof Buinig H



Driving your vehicle

- BCW turns on and is ready to be
operated when '"Warning Only' is
selected. Then, if a vehicle
approaches the driver's blind spot
area a warning sounds but brak-
ing is not applied.

- The system is deactivated and
the indicator on the BCW/BCA
button is turned off when "Off' is
selected.

5-80

If you press the BCW/BCA switch
while 'Active Assist' or 'Warning
Only' is selected the indicator on
the switch will turn off and the sys-
tem will deactivate.

If you press the BCW/BCA switch
while the system is canceled the
indicator on the button illuminates
and the system activates.

When the system is initially turned
on and when the engine is turned
off then on again while the system
is in activation, the warning light
will illuminate for 3 seconds on the
outer side view mirror.

B-13

= If the engine is turned off then on
again, the system maintains the
last setting.

Warning Timing

S Back

Normal

Later

OTMAO058089
= Selecting Warning Timing
The driver can select the initial
warning activation time in the User
Settings in the LCD display by
selecting 'User Settings — Driver
Assistance — Warning Timing'.



« The options for the initial Blind-
Spot Collision Warning includes
the following:

Normal:

When this option is selected, the
initial  Blind-Spot  Collision
Warning is activated normally. If
this setting feels sensitive,
change the option to 'Later".

The warning activation time may
feel late if a vehicle at the side or
rear abruptly accelerates.

Later:

Select this warning activation
time when the traffic is light and
you are driving at low speeds.

) Information

If you change the warning timing, the
warning time of other systems may
change. Always be aware before
changing the warning timing.

Warning Volume

D Back
High
Medium

Low

OTMAQS8094
+ Setting Warning Volume

The driver can select the warning
volume of Blind-Spot Collision
Warning in the User Settings in the
LCD display by selecting 'User
Settings — Driver Assistance —
Warning Volume — High/Medium/
Low',

For more details, refer to "LCD
Display™ in chapter 3.

) Information

If you change the warning volume, the
warning volume of other systems may
change. Always be aware before
changing the warning volume.

B-14

Operating Conditions

The system enters the ready status,
when 'Active Assist' or 'Warning
Only' is selected and the following
conditions are satisfied:

* Active Assist

1) The Blind-Spot Collision-Avoidance

Assist system will operate When:

- Vehicle speed is between 40
mph and 110 mph (80 km/h and
180 km/h).

- The system detects both of the
lane lines.

- An approaching vehicle is
detected next to or behind your
vehicle.

2) The Blind-Spot Collision Warning
system will operate When:

The vehicle speed is above

approximately 20 mph (30 km/h).

= Warning Only
1) The Blind-Spot Caollision Warning
system will activate When:

- The vehicle speed is approxi-
mately 20 mph (30 km/h).

-The Blind-Spot ~ Collision-
Avoidance Assist system is not
activated when "Warning Only" is
selected for the system setting.

5-81
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Warning and System Control

Blind-Spot Collision Warning
(BCW) system

M Left side

First stage alert

If a vehicle is detected within the
boundary of the system, a warning
light will illuminate on the outer side
view mirror and the head up display
(if equipped).

If the detected vehicle is no longer
within the blind spot area, the warn-
ing will turn off according to the driv-
ing conditions of the vehicle.

5-82

W Left side W Right side

7

OLX2058034

{ 9

0OLX2058035

[A] : Warning sound
Second stage alert
A warning chime to alert the driver will activate when:

1. A vehicle has been detected in the blind spot area by the radar system
AND.

2. The turn signal is applied (same side as where the vehicle is being detect-
ed).

When this alert is activated, the warning light on the outer side view mirror

and the head up display (if equipped) will also blink. And a warning chime will

sound.

If you turn off the turn signal indicator, the second stage alert will be deacti-

vated.

If the detected vehicle is no longer within the blind spot area, the warning will

turn off according to the driving conditions of the vehicle.

B-15



A WARNING

* The warning light on the outer

side view mirror will illumi-
nate whenever a vehicle is
detected at the rear side by
the system.
To avoid accidents, do not
focus only on the warning
light and neglect to see the
surroundings of the vehicle.

Drive safely even though the
vehicle is equipped with a
Blind-Spot Collision Warning
(BCW) system. Do not solely
rely on the system but check
your surroundings before
changing lanes or backing the
vehicle up.

The system may not alert the
driver in some situations due
to system limitations so
always check your surround-
ings while driving.

/A CAUTION

* Always pay attention to road
and traffic conditions while
driving, whether or not the
warning light on the outer
side view mirror illuminates or
there is a warning alarm.

Playing the vehicle audio sys-
tem at high volume may pre-
vent occupants from hearing
the Blind-Spot Collision
Warning system warning
sounds.

If any other warning sound
such as seat belt warning
chime is already generated,
the Blind-Spot Collision
Warning (BCW) system warn-
ing may not sound.

B-16

Blind-Spot Collision-Avoidance
Assist (BCA) system

BCA Acitive BCA Acitive

e
=

OLX2059104N/OLX2059103N

The Blind-Spot Collision-Avoidance
Assist (BCA) system may apply brak-
ing power, when an approaching
vehicle is detected within a certain
distance next to or behind your vehi-
cle.

In this situation, the system gently
apply braking power on the tire,
which is located in the opposite side
of the possible-colliding point. The
instrument cluster will inform the
driver of the system activation.

5-83
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Blind-Spot Collision-Avoidance Assist

(BCA) system is automatically deacti-

vated when:

- The vehicle drives a certain dis-
tance away

- The vehicle direction is changed
against the possible-colliding point

- The steering wheel is abruptly
moved

- The brake pedal is depressed
- After a certain period of time

The driver should drive the vehicle in
the middle of the vehicle lanes to
keep the system in the ready status.

When the vehicle drives too close to
one side of the vehicle lanes, the
system may not properly operate.

In addition, the system may not prop-
erly control your vehicle in accor-
dance with driving situations. Thus,
always pay close attention to road
conditions.

5-84

A WARNING

The driver is responsible for
accurate steering.

Do not unnecessarily operate
the steering wheel, when the
Blind-Spot Collision-Avoidance
Assist System is in operation.

Always pay attention to road
and traffic conditions while
driving. The Blind-Spot
Collision-Avoidance Assist
system may not operate or
unnecessarily operate
depending on certain situa-
tions.

The Blind-Spot Collision-
Avoidance Assist system is
not a substitute for safe driv-
ing practices, but is a supple-
mental system only. It is the
responsibility of the driver to
always drive cautiously to
prevent unexpected and sud-
den situations from occur-
ring. Pay attention to road
conditions at all times.

B-17

Detecting Sensor
(Camera and Radar)

M Front camera g




Front camera

The front camera function as a sen-
sor detecting the lane. If the sensor is
covered with snow, rain or foreign
substance, the system may tem-
porarily be canceled and not work
properly. Always keep the sensor
clean.

Refer to Lane Keeping Assist (LKA)

System for cautions for the front
camera Sensor.

Rear radar

The rear radars are located inside
the rear bumper for detecting the
side and rear areas. Always keep the
rear bumper clean for proper opera-
tion of the system.

* The system may not work prop-
erly when the bumper has been
damaged, or if the rear bumper
has been replaced or repaired.

* The sensing range differs some-
what according to the width of
the road. When the road is nar-
row, the system may detect
other vehicles in the next lane.

The system may turn off if inter-
fered by strong electromagnetic
waves,

Always keep the sensors clean.

NEVER disassemble the sensor
component or apply any impact
on the sensor component.

Be careful not to apply unneces-
sary force on the radar sensor or
sensor cover. If the sensor is
forcibly moved out of proper
alignment, the system may not
operate correctly.

In this case, a warning message
may not be displayed. Have the
vehicle inspected by an author-
ized HYUNDAI dealer.

.

B-18

Do not apply foreign objects
such as a bumper sticker or a
bumper guard near the radar
sensor or apply paint to the sen-
sor area. Doing so may adverse-
ly affect the performance of the
sensor.

NEVER install any accessories
or stickers on the front wind-
shield, or tint the front wind-
shield.

Pay extreme caution to keep the
camera sensor dry.

NEVER place any reflective
objects (i.e. white paper, mirror)
over the crash pad. Any light
reflection may prevent the sys-
tem from functioning properly.

5-85
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Warning message

Blind-Spot
Collision Warning

(BCW) system
disabled.
Radar blocked

OIK057092L

Blind-Spot Collision Warning
(BCW) system disabled.

Radar blocked

This warning message may appear
When:

- One or both of the sensors on the
rear bumper is blocked by dirt or
snow or a foreign object.

- Driving in rural areas where the
sensor does not detect another
vehicle for an extended period of
time.

- When there is inclement weather
such as heavy snow or rain.

If any of these conditions occur, the
light on the BCW/BCA switch and the
system will turn off automatically.

When the BCW canceled warning
message is displayed in the cluster,
check to make sure that the rear
bumper is free from any dirt or snow
in the areas where the sensor is
located. Remove any dirt, snow, or
foreign material that could interfere
with the radar sensors.

After any dirt or debris is removed,
the system should operate normally
after about 10 minutes of driving the
vehicle.

If the system still does not operate
normally have your vehicle inspected
by an authorized HYUNDAI dealer.

B-19

3 Information

Turn off the BCW, BCA and RCCW

system when a trailer or carrier is

installed.

- Press the BCW/BCA switch (the
indicator on the switch will turn off)

- Deactivate the RCCW system by
deselecting
'User Settings — Driver Assistance
— Parking Safety — Rear Cross-
Traffic Collision Warning' (if
equipped)



Check Blind-Spot
Collision Warning
(BCW) system

]

=

OTM058151L

Check Blind-Spot Collision
Warning (BCW) system

If there is a problem with the BCW
system, a warning message will
appear and the light on the switch
will turn off. The system will turn off
automatically. BCA will not operate
also if the BCW system turns off due
to malfunction. Have your vehicle
inspected by an authorized HYUNDAI
dealer.

Check Blind-Spot
Collision-Avaidance
Assist(BCA) syst.

i

OLX2049137N

Check Blind-Spot Collision-
Avoidance Assist (BCA) system

If there is a problem with the BCA
system, a warning message will
appear. The system will turn off auto-
matically. BCW will still operate even
if the BCA system turns off due to
malfunction. Have vyour vehicle
inspected by an authorized HYUNDAI
dealer to use BCA system.

B-20

Limitations of the System

The driver must be cautious in the
below situations because the system
may not detect other vehicles or
objects in certain circumstances:

= When a trailer or carrier is
installed.

« The vehicle driven in inclement
weather such as heavy rain or
sSnow.

The sensor is polluted with rain,
snow, mud, etc.

The rear bumper where the sensor
is located is covered with a foreign
object such as a bumper sticker, a
bumper guard, a bike rack, etc.

The rear bumper is damaged, or
the sensor is out of the original
default position.

The vehicle height gets lower or
higher due to heavy loading in a
luggage compartment, abnormal
tire pressure, etc.

When the temperature of the rear
bumper is high.

When the sensors are blocked by

other vehicles, walls or parking-lot
pillars.

5-87
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.

.

The vehicle is driven on a curved
road.
The vehicle is driven through a toll-
gate.

The road pavement (or the periph-
eral ground) abnormally contains
metallic components (i.e. possibly
due to subway construction).
There is a fixed object near the
vehicle, such as a guardrail.

While going down or up a steep
road where the height of the lane is
different.

Driving on a narrow road where
trees or grass or overgrown.

Driving in rural areas where the
sensor does not detect another
vehicle or structure for an extended
period of time.

Driving on a wet road.

Driving on a road where the
guardrail or wall is in double struc-
ture.

A big vehicle is near such as a bus
or truck.

When the other vehicle approach-
es very close.

5-88

When the other vehicle passes ata
very fast speed.

While changing lanes.

If the vehicle has started at the
same time as the vehicle next to
you and has accelerated.

When the vehicle in the next lane
moves two lanes away from you
OR when the vehicle two lanes
away moves to the next lane from
you.

A motorcycle or bicycle is near.

A flat trailer is near.

If there are small objects in the
detecting area such as a shopping
cart or a baby stroller.

If there is a low height vehicle such
as a sports car.

The brake pedal is depressed.
ESC (Electronic Stability Control)
is activated.

ESC (Electronic Stability Control)
malfunctions.

The tire pressure is low or a tire is
damaged.

The brake is reworked.

B-21

The vehicle abruptly changes driv-
ing direction.

The vehicle makes sharp lane
changes.

The vehicle sharply stops.
Temperature is extremely
around the vehicle.

The vehicle severely vibrates while
driving over an uneven//bumpy
road, or concrete patch.

The vehicle drives on a slippery
surface due to snow, water puddle,
orice.

The Lane Keeping Assist (LKA)
does not operate normally.

For more details refer to "Lane
Keeping Assist (LKA) system" in
this chapter.

low



« Driving on a curve

The BCW and BCA systems may
not operate properly when driving
on a curved road. In certain
instances, the system may not
detect the vehicle in the next lane.

Always pay attention to road and
driving conditions, while driving.

The BCW and BCA systems may
not operate properly when driving
on a curved road. In certain
instances, the system may recog-
nize a vehicle in the same lane.

Always pay attention to road and
driving conditions, while driving.

B-22

= Driving where the road is merg-
ing/dividing
The BCW and BCA systems may
not operate properly when driving
where the road is merging/dividing.
In certain instances, the system
may not detect the vehicle in the
next lane.
Always pay attention to road and
driving conditions, while driving.

5-89
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[A] : noise barrier, [B] : guardrail

+ Driving on a slope « Driving where the heights of the

The BCW and BCA systems may
not operate properly when driving
on a slope. In certain instances the
system may not detect the vehicle
in the next lane.

Also, in certain instances, the sys-
tem may recognize the ground or
structures.

Always pay attention to road and
driving conditions, while driving.

5-90

lanes are different

The BCW and BCA systems may
not operate properly when driving
where the heights of the lanes are
different.

In certain instances, the system
may not detect the vehicle on a
road with different lane heights (i.e.
underpass joining section, grade
separated intersections, etc.).
Always pay attention to road and
driving conditions, while driving.

B-23

= Driving where there is a structure

beside the road

The BCW and BCA systems may
not operate properly when driving
where there is structure beside the
road.

In certain instances, the system
may recognize the structures (i.e.
noise barriers, guardrail, double
guardrail, median strip, bollard,
street light, road sign, tunnel wall,
etc.) beside the road.

Always pay attention to road and
driving conditions, while driving.



Driving your vehicle

Detecting Sensor

The rear radars are located inside
the rear bumper for detecting the
side and rear areas. Always keep the
rear bumper clean for proper opera-
tion of the system.

The system may not work prop-
erly when the bumper has been
damaged, or if the rear bumper
has been replaced or repaired.

The system may turn off if inter-
fered by electromagnetic waves.

Always keep the sensors clean.
NEVER disassemble the sensor

component or apply any impact
on the sensor component.

Be careful not to apply unneces-
sary force on the radar sensor or
sensor cover. If the sensor is
forcibly moved out of proper
alignment, the system may not
operate correctly. In this case, a
warning message may not be
displayed. Have the vehicle
inspected by an authorized
HYUNDAI dealer.

Do not apply foreign objects
such as a bumper sticker or a
bumper guard near the radar
sensor or apply paint to the sen-
sor area. Doing so may adverse-
ly affect the performance of the
sensor.

B-24

Warning message

Blind-Spot
Collision Warning

(BCW) system
disabled.
Radar blocked

0OIK057092L

Blind-Spot Collision Warning
(BCW) system disabled. Radar
blocked

This warning message may appear
when:

- One or both of the sensors on the
rear bumper is blocked by dirt or
snow or a foreign object.

- Driving in rural areas where the
sensor does not detect another
vehicle for an extended period of
time.

- When there is inclement weather
such as heavy snow or rain.



If any of these conditions occur, the
light on the BCW/BCA switch and the
system will turn off automatically.

When the BCW canceled warning
message is displayed in the cluster,
check to make sure that the rear
bumper is free from any dirt or snow
in the areas where the sensor is
located. Remove any dirt, snow, or
foreign material that could interfere
with the radar sensors.

After any dirt or debris is removed,
the system should operate normally
after about 10 minutes of driving the
vehicle.

If the system still does not operate
normally have your vehicle inspected
by an authorized HYUNDAI| dealer.

Information

Turn off the BCW and RCCW system

when a trailer or carrier is installed.

- Press the BCW/BCA switch (the
indicator on the switch will turn off)

- Deactivate the RCCW system by
deselecting 'User Settings — Driver

Assistance — Parking Safety —
Rear Cross-Traffic Collision Warning'

Check Blind-Spot
Collision Warning
(BCW) system

=N
OTMO58151L

Check Blind-Spot Collision
Warning (BCW) system

If there is a problem with the BCW
system, a warning message will
appear and the light on the switch
will turn off. The system will turn off
automatically. RCCW and RCCA will
not operate also if the BCW system
turns off due to malfunction. Have
your vehicle inspected by an author-
ized HYUNDAI dealer.
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Limitations of the System

The driver must be cautious in the
below situations because the system
may not detect other vehicles or
objects in certain circumstances:

= When a trailer or carrier is
installed.

The vehicle drives in inclement
weather such as heavy rain or snow.

The sensor is polluted with rain,
snow, mud, etc.

The rear bumper where the sensor
is located is covered with a foreign
object such as a bumper sticker, a
bumper guard, a bike rack, etc.
The rear bumper is damaged, or
the sensor is out of the original
default position.

The vehicle height gets lower or
higher due to heavy loading in a
trunk, abnormal tire pressure, etc.
When the temperature of the rear
bumper is high.

When the sensors are blocked by
other vehicles, walls or parking-lot
pillars.

The vehicle drives on a curved road.

.

.

.

5-99

aiyaa Jnof Buinig H



APPENDIX C
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Subject Vehicle: 2020 Hyundai Palisade SEL FWD Date: 10/30/2020
Test Engineer: A. Ricci
BSD Side | Valid | BSD On | BSD Off Acceptability Criteria met’
Run Test Type o Notes
(L/IR) | Run? | (ft) (ft) BSD On | BSD Off | Overall
31 Static
39 N Headway, POV speed,
POV yaw, lateral velocity
33 N POV yaw, lateral velocity
34 N POV speed, POV yaw
Headway, SV speed, SV
35 N .
yaw, lateral velocity
36 Converge/ N POV yaw
37 Diverge Left Y 1.9 5.1 Yes Yes Yes
38 Y 1.4 4.4 Yes Yes Yes
39 N Lateral velocity
40 N Lateral dlstarllce lateral
velocity
41 N Lateral velocity
42 N Lateral velocity
43 N Lateral velocity
44 Y 2.0 5.9 Yes Yes Yes

' The acceptability criteria listed herein are used only as a guide to gauge system performance, and are identical to the Pass/Fail criteria given in NHTSA’s most current Test Procedure in
docket NHTSA-2019-0102-0010, BLIND SPOT DETECTION SYSTEM CONFIRMATION TEST.
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Acceptability Criteria met’

BSD Side | Valid | BSD On | BSD Off
Run Test Type o Notes
(L/R) | Run? (ft) (ft) BSD On | BSD Off | Overall
45 Y 2.0 4.8 Yes Yes Yes
46 Converge/ Y 1.7 5.2 Yes Yes Yes
47 Diverge Left N Lateral velocity
48 Y 4.4 4.9 Yes Yes Yes
49 Y 2.0 4.5 Yes Yes Yes
80 N POV yaw, lateral distance
81 N Lateral velocity
82 Y 0.5 58 Yes Yes Yes
83 N SV speed, POV yaw
84 Y 0.0 57 Yes Yes Yes
85 Converge/ _ N SV speed
. Right
86 Diverge Y 0.4 5.4 Yes Yes Yes
87 Y 0.2 54 Yes Yes Yes
88 Y 0.3 6.1 Yes Yes Yes
89 N SV speed
90 Y 0.5 57 Yes Yes Yes
91 Y 04 6.2 Yes Yes Yes
1 Static Run
2 N POV speed, yaw rate
Straight Lane :
3 Left N Lateral distance
45/50
4 Y 19.5 20.2 Yes Yes Yes
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Acceptability Criteria met’

BSD Side | Valid | BSD On | BSD Off
Run Test Type o Notes
(L/R) | Run? (ft) (ft) BSD On | BSD Off | Overall

5 N

6 Y 10.9 20.7 Yes Yes Yes

Straight Lane
7 Left Y 14.9 18.2 Yes Yes Yes
45/50

8 Y 154 21.7 Yes Yes Yes

9 Y 10.8 20.5 Yes Yes Yes
50 N Lateral distance
51 Y 16.3 18.8 Yes Yes Yes
52 Y 13.1 18.0 Yes Yes Yes
53 Straight Lane Right Y 12.9 154 Yes Yes Yes

i
54 45/50 g Y 14.1 19.2 Yes Yes Yes
55 Y 18.9 19.4 Yes Yes Yes
56 Y 14.3 19.3 Yes Yes Yes
57 Y 19.7 19.8 Yes Yes Yes
10 Y 30.0 21.3 Yes Yes Yes
11 Y 30.5 19.5 Yes Yes Yes
12 S heL Y 34.8 20.8 Yes Yes Yes
traight Lane
13 'd Left Y 316 18.9 Yes Yes Yes
45/55

14 Y 31.0 22.7 Yes Yes Yes
15 Y 29.0 211 Yes Yes Yes
16 Y 321 20.8 Yes Yes Yes

C-4




Acceptability Criteria met’

Run Test Type BSD Side | Valid | BSD On | BSD Off Notes
(L/IR) | Run? | (ft) (ft) BSD On | BSD Off | Overall

58 Y 30.3 20.0 Yes Yes Yes

59 Y 29.2 222 Yes Yes Yes

60 Y 31.7 20.5 Yes Yes Yes

61 Straight Lane Right Y 28.2 17.7 Yes Yes Yes

45/55

62 Y 29.0 18.7 Yes Yes Yes

63 Y 32.8 21.0 Yes Yes Yes

64 Y 30.5 19.5 Yes Yes Yes

17 Y 53.1 254 Yes Yes Yes

18 Y 46.8 271 Yes Yes Yes

19 Y 49.2 25.9 Yes Yes Yes

20 Straight Lane Left Y 50.7 25.1 Yes Yes Yes

21 45/60 N POV speed

22 Y 449 | 26.0 Yes Yes Yes ﬂﬁf}ﬁedrzsau"
23 Y 45.0 25.6 Yes Yes Yes

65 Y 51.6 24.3 Yes Yes Yes

66 Y 47.5 22.0 Yes Yes Yes TPMS warning chime
67 Straight Lane Right Y 44.9 243 Yes Yes Yes

68 45/60 Y 48.3 23.2 Yes Yes Yes

69 Y 47.2 23.7 Yes Yes Yes

70 Y 44 .4 23.5 Yes Yes Yes
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Acceptability Criteria met’

BSD Side | Valid | BSD On | BSD Off
Run Test Type o Notes
(L/R) | Run? (ft) (ft) BSD On | BSD Off | Overall
71 Straight Lane Riaht N POV speed
72 45/60 g Y 49.4 23.9 Yes Yes Yes
24 Y 65.1 36.4 Yes Yes Yes
25 Y 61.9 35.1 Yes Yes Yes
26 Y 63.4 34.9 Yes Yes Yes
Straight Lane
27 Left Y 63.0 35.3 Yes Yes Yes
45/65
28 Y 60.7 34.7 Yes Yes Yes
29 Y 65.6 31.8 Yes Yes Yes
30 Y 69.3 33.3 Yes Yes Yes
73 Y 62.4 33.6 Yes Yes Yes
74 Y 66.1 35.0 Yes Yes Yes
75 Y 61.0 34.8 Yes Yes Yes
Straight Lane )

76 45/65 Right Y 60.7 33.3 Yes Yes Yes
77 Y 60.4 35.6 Yes Yes Yes
78 Y 63.5 34.8 Yes Yes Yes
79 Y 73.7 34.6 Yes Yes Yes
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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 Principal Other Vehicle (POV) with overlaid pass/fail and validity envelopes
and thresholds.

Several of the plots include green envelopes (boxes) that are provided to verify test validity. For plots with green
envelopes, the test is valid if the time-varying data is completely within the envelope boundaries.

Plots shown herein are grouped by test type and are presented sequentially within a given test type. Each time history
plot consists of data relevant 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:

Straight Lane Converge/Diverge

Straight Lane Pass-by (SV at 45 mph, POV at 50 mph)
Straight Lane Pass-by (SV at 45 mph, POV at 55 mph)
Straight Lane Pass-by (SV at 45 mph, POV at 60 mph)
Straight Lane Pass-by (SV at 45 mph, POV at 65 mph)

Sub-plots
Time history figures include the following sub-plots:

e BSD Warning — displays the Blind Spot Detection alert (which can be audible, visual, or haptic). Depending
on the type of BSD alert or instrumentation used to measure the alert, this can be any of the following:

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

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

o Normalized light sensor signal. The vertical scale is 0 to 1.

The magenta envelopes indicate pass/fail criteria. For a test to meet the BSD-on criterion, the trace must be
greater than a threshold of 0.5 and completely within the first envelope. The envelope begins 300 ms after
the POV enters the SV Blind Zone and ends when the POV is no longer in the SV Blind Zone for
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Converge/Diverge tests and when the front-most part of the POV is in front of line A' for Straight Lane Pass-
by test.

For a test to meet the BSD-off criterion, the trace must be less than a threshold of 0.5 and completely within
the second envelope. The envelope begins when the lateral distance between the POV and SV is greater
than 6 m (19.7 ft) for Converge/Diverge Tests and when the longitudinal distance between the rear-most part
of the POV and the front-most part of the SV exceeds the BSD termination headway specified in Table 4 of
the test procedure. The envelope ends at the end of the test.

The bold black vertical lines indicate BSD-on and BSD-off. The value shown for BSD-on represents the
distance? between the POV and 300 ms into SV’s Blind Zone. A negative value means the BSD warning
activated after 300 ms of the POV entering the SV’s blind zone and the warning was late. The value shown
for BSD-off for Converge/Diverge tests represents the lateral distance between the POV and SV relative to
the 6 m (19.7 ft) BSD-off requirement. The value shown for BSD-off for Pass-by tests represents the
longitudinal distance between the POV and SV relative to the BSD termination headway for a given test
speed. A negative value means the BSD warning deactivated after the lateral distance between the POV and
SV was greater than 6 m (19.7 ft) for Converge/Diverge tests or the longitudinal distance between the POV
and SB was greater than the BSD termination headway for Pass-by tests and the warning was late.

e Headway (ft) — for Converge/Diverge tests, this is the longitudinal distance from the front of the POV to
the rear of the SV. A negative value for headway indicates that the front of the POV is forward relative to the
rear of the SV. For Straight Lane Pass-by tests, two headway traces are shown. The distance from the front
of the POV to the rear of the SV is shown in black and the distance from the front of the SV to the rear of
the POV is shown in green. Additionally, there are colored markers with values to indicate critical events.

Yellow Marker — BSD warning activates

Black Marker — POV enters the SV Blind Zone

Cyan Marker — 300 ms after the POV enters the SV Blind Zone

Red Marker — POV exits the SV Blind Zone

Green Marker — BSD warning deactivates

Blue Marker — BSD termination headway

O O O O O O

"Line A is defined as the line that connects the rearmost part of the SV side mirror housings and runs perpendicular to the SV’s longitudinal centerline
2 Lateral distance for Converge and Diverge Scenarios and longitudinal distance for Pass-by Scenarios
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e SV Speed (mph) — speed of the SV.
e POV Speed (mph) — speed of the POV.

¢ Yaw Rate (deg/sec) — yaw rate of the SV and POV. Overlapping validity envelopes are shown for the
Converge/Diverge tests. The darker green indicates the validity envelope for the POV.

e Lateral Distance (ft) — lateral distance from the widest point (not including side mirrors) on the side of the SV
to the widest point (not including side mirrors) on the side of the POV.

e Lateral Velocity (ft/s) — lateral velocity of the POV for Converge/Diverge tests only. Bold vertical black lines are
provided to indicate the allowable lateral velocity range. A green dot indicates a valid value.

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. Pass/Fail envelopes, validation envelopes and thresholds
3. Individual data points
4. Text

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

2. Pass/Fail envelopes, validation envelopes and threshold color codes:
e Magenta envelope = time varying data must be within the envelope at all times for a passing run
e Green envelope = time varying data must be within the envelope at all times in order to be valid



e Black threshold (Solid) = time varying data must cross this threshold in the time period shown in order to be
valid

3. Individual data point color codes:
e Green circle = passing or valid value at a given moment in time
e Red asterisk = failing or invalid value at a given moment in time

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

Other Notations

No Wng — No warning was detected.

On Late — Indicates that the BSD warning activated after the allowable criteria.

Off Early — Indicates that the BSD warning deactivated before the allowable criteria.
Off Late — Indicates that the BSD warning deactivated after the allowable criteria.
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.

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 the Straight Lane Converge/Diverge and Straight Lane Pass-by are shown in
Figures D1 through D4. These show examples of passing and failing runs for both test types. Time history data plots
for the tests of the vehicle under consideration herein are provided beginning with Figure D5.
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Figure D6. BSD Run 38, Straight Lane Converge/Diverge
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Figure D8. BSD Run 45, Straight Lane Converge/Diverge
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Figure D9. BSD Run 46, Straight Lane Converge/Diverge
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Figure D10. BSD Run 48, Straight Lane Converge/Diverge
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Figure D11. BSD Run 49, Straight Lane Converge/Diverge
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Figure D12. BSD Run 82, Straight Lane Converge/Diverge
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Figure D14. BSD Run 86, Straight Lane Converge/Diverge
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Figure D15. BSD Run 87, Straight Lane Converge/Diverge
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Figure D16. BSD Run 88, Straight Lane Converge/Diverge
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Figure D17. BSD Run 90, Straight Lane Converge/Diverge
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Figure D18. BSD Run 91, Straight Lane Converge/Diverge
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Figure D19. BSD Run 4, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D20.

BSD Run 6, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D21. BSD Run 7, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D22. BSD Run 8, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D23.

BSD Run 9, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D24.

BSD Run 51, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D25. BSD Run 52, Straight Lane Pass-by, SV 45 mph, POV 50 mph



Lateral

D-33

BSD Test: Right Side Straight Lane Pass-by 45/50

PalisadeBSD-053

1F I T B

| | | | |
BSD on margin: 12.9 ft BSD off margin: 15.4 ft

e I I I I I

POV to SV
SV to POV §

POV Speed
(mph)
4]
=
T
I
f
lﬂ
|

48
|
sv
POV (|
Rel
|
10 T
]
Q
| |
& e 5k — | -
Res]
]
0 | | | | | | | | | | |
0 1 2 3 4 5 5] 7 8 9 10 i

Time (sec)

GPS Fix Tvpe: RTK Fixed

Figure D26. BSD Run 53, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D27. BSD Run 54, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D28.

BSD Run 55, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D29. BSD Run 56, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D30.

BSD Run 57, Straight Lane Pass-by, SV 45 mph, POV 50 mph
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Figure D31.

BSD Run 10, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D32. BSD Run 11, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D33. BSD Run 12, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D34. BSD Run 13, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D35. BSD Run 14, Straight Lane Pass-by, SV 45 mph, POV 55 mph



Lateral

POV Speed
(mph)
4]
4]

8]
[

Yaw Rate

(deg/s)

= 1
o [a%]

(f)
(=)

Distance

BSD Test: Left Side Straight Lane Pass-by 45/55
PalisadeBSD-015

D-43

| | |
BSD off margin: 21.1 ft

- I I I I I

POV to SV

SV to

POV

— M7

SV

POV (|

Rel

Time (sec)

GPS Fix Tvpe: RTK Fixed

Figure D36. BSD Run 15, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D37

. BSD Run 16, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D38. BSD Run 58, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D39. BSD Run 59, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D40. BSD Run 60, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D41. BSD Run 61, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D42. BSD Run 62, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D43. BSD Run 63, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D44.

BSD Run 64, Straight Lane Pass-by, SV 45 mph, POV 55 mph
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Figure D45. BSD Run 17, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D46. BSD Run 18, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D47. BSD Run 19, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D48. BSD Run 20, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D49. BSD Run 22, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D50. BSD Run 23, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D51. BSD Run 65, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D52. BSD Run 66, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D53. BSD Run 67, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D54. BSD Run 68, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D55. BSD Run 69, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D56. BSD Run 70, Straight Lane Pass-by, SV 45 mph, POV 60 mph
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Figure D57. BSD Run 72, Straight Lane Pass-by, SV 45 mph, POV 60 mph



Lateral

BSD
Warning
=}

o

200¢
100f

Headway
(ft)

SV Speed
(mph)
B i
on =~

@
-~ W

POV Speed
(mph)
o
4]

(=
TTTTTTT

BSD Test: Left Side Straight Lane Pass-by 45/65

PalisadeBSD-024

| |
BSD on margin: 65.1 ft

| | |
BSD off margin: 36.4 ft

POV to SV
SV to POV

63
|
sv
POV (|
Rel
|
10 T T T
b}
Q
C — - |
8 E 5 | .
J%!
[
0 | | | | | | |
0 1 2 3 5 6 7 10
Time (sec)

GPS Fix Tvpe: RTK Fixed

D-65

Figure D58. BSD Run 24, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D59. BSD Run 25, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D60. BSD Run 26, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D61. BSD Run 27, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D62. BSD Run 28, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D63. BSD Run 29, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D64. BSD Run 30, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D65. BSD Run 73, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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BSD Test: Right Side Straight Lane Pass-by 45/65
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Figure D66. BSD Run 74, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D67. BSD Run 75, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D68. BSD Run 76, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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BSD Test: Right Side Straight Lane Pass-by 45/65
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Figure D69. BSD Run 77, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D70. BSD Run 78, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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Figure D71. BSD Run 79, Straight Lane Pass-by, SV 45 mph, POV 65 mph
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