Appendix B. Questions Asked Throughout This Notice

[ll. ADAS Performance Testing Program

(1) Should the Agency award credit to vehicles equipped with LDW systems that provide a passing alert,
regardless of the alert type? Why or why not? Are there any LDW alert modalities, such as visual-only
warnings, that the Agency should not consider acceptable when determining whether a vehicle meets NCAP's
performance test criteria? If so, why? Should the Agency consider only certain alert modalities (such as haptic
warnings) because they are more effective at re-engaging the driver and/or have higher consumer
acceptance? If so, which one(s) and why?

(1) Collection of some haptic alerts for alert flags is difficult though for independent test laboratory
evaluation. Most notably haptic alerts coming from the seat or steering wheel can be difficult to
collect due to sensor noise when driving 45mph.

(2) If NHTSA were to adopt the lane keeping assist test methods from the Euro NCAP LSS protocol for
the Agency's LKS test procedure, should the LDW test procedure be removed from its NCAP program
entirely and an LDW requirement be integrated into the LKS test procedure instead? Why or why not?
For systems that have both LDW and LKS capabilities, the Agency would simply turn off LKS to conduct
the LDW test if both systems are to be assessed separately. What tolerances would be appropriate for
each test, and why?

(2) Integration of LDW and LKS testing in one procedure would be an advantage for those
conducting the test. It would be easy to turn off the LKS feature to conduct LDW tests. Since some
of the similar scenarios and line types exist it would be nice to have all in one concise document.

(3) LKS system designs provide steering and/or braking to address lane departures ( e.g., when a driver is
distracted). To help re-engage a driver, should the Agency specify that an LDW alert must be provided
when the LKS is activated? Why or why not?

(4) Do commenters agree that the Agency should remove the Botts' Dots test scenario from the current
LDW test procedure since this lane marking type is being removed from use in California? If not, why?

(4) Removing botts dots for the LDW test procedure will help reduce test burden. A scenario such as
road edge would be a suitable alternative that is more common and possible at most testing
locations.

(5) Is the Euro NCAP maximum excursion limit of 0.3 m (1.0 ft.) over the lane marking (as defined with
respect to the inside edge of the lane line) for LKS technology acceptable, or should the limit be reduced
to account for crashes occurring on roads with limited shoulder width? If the tolerance should be
reduced, what tolerance would be appropriate and why? Should this tolerance be adopted for LDW in
addition to LKS? Why or why not?

(5) It would be preferable that whatever tolerance is decided should be the same for both LDW and
LKS test procedures.

(6) In its LSS Protocol, Euro NCAP specifies use of a 1,200 m (3,937.0 ft.) curve and a series of increasing
lateral offsets to establish the desired lateral velocity of the SV towards the lane line it must respond to.
Preliminary NHTSA tests have indicated that use of a 200 m (656.2 ft.) curve radius provides a clearer

indication of when an LKS intervention occurs when compared to the baseline tests performed without
LKS, a process specified by the Euro NCAP LSS protocol. This is because the small curve radius allows the



desired SV lateral velocity to be more quickly established; requires less initial lateral offset within the
travel lane; and allows for a longer period of steady state lateral velocity to be realized before an LKS
intervention occurs. Is use of a 200 m (656.2 ft.) curve radius, rather than 1,200 m (3,937.0 ft.),
acceptable for inclusion in a NHTSA LKS test procedure? Why or why not?

(7) Euro NCAP's LSS protocol specifies a single line lane to evaluate system performance. However, since
certain LKS systems may require two lane lines before they can be enabled, should the Agency use a
single line or two lines lane in its test procedure? Why?

(7) Two lane lines would allow for more testing locations and is also more common on public roads.

(8) Should NHTSA consider adding Euro NCAP's road edge detection test to its NCAP program to begin
addressing crashes where lane markings may not be present? If not, why? If so, should the test be added
for LDW, LKS, or both technologies?

(8) Valuable test to add to both LDW and LKS. Specifying what material the road edge is (gravel,
dirt, etc.) will be important. The recommendation would be a gravel road edge to ensure safety of
conducting the test especially when using the steering robot on LKS and departures occurring up to
1ft over the road edge.

(9) The LKS and “Road Edge” recovery tests defined in the Euro NCAP LSS protocol specify that a range of
lateral velocities from 0.2 to 0.5 m/s (0.7 to 1.6 ft./s) be used to assess system performance, and that
this range is representative of the lateral velocities associated with unintended lane departures ( i.e., not
an intended lane change). However, in the same protocol, Euro NCAP also specifies a range of lateral
velocities from 0.3 to 0.6 m/s (1.0 to 2.0 ft./s) be used to represent unintended lane departures during
“Emergency Lane Keeping—Oncoming vehicle” and “Emergency Lane Keeping—Overtaking vehicle”
tests. To encourage the most robust LKS system performance, should NHTSA consider a combination of
the two Euro NCAP unintended departure ranges, lateral velocities from 0.2 to 0.6 m/s (0.7 to 2.0 ft./s),
for inclusion in the Agency's LKS evaluation? Why or why not?

(10) As discussed above, the Agency is concerned about LKS performance on roads that are curved. As
such, can the Agency correlate better LKS system performance at higher lateral velocities on straight
roads with better curved road performance? Why or why not? Furthermore, can the Agency assume
that a vehicle that does not exceed the maximum excursion limits at higher lateral velocities on straight
roads will have superior curved road performance compared to a vehicle that only meets the excursion
limits at lower lateral velocities on straight roads? Why or why not? And lastly, can the Agency assume
the steering intervention while the vehicle is negotiating a curve is sustained long enough for a driver to
re-engage? If not, why?

(10) Testing on curves requires significantly more space to execute than straight line testing that is
not available at all testing locations.

(11) The Agency would like to be assured that when a vehicle is redirected after an LKS system
intervenes to prevent a lane departure when tested on one side, if it approaches the lane marker on the
side not tested, the LKS will again engage to prevent a secondary lane departure by not exceeding the
same maximum excursion limit established for the first side. To prevent potential secondary lane
departures, should the Agency consider modifying the Euro NCAP “lane keep assist” evaluation criteria
to be consistent with language developed for NHTSA's BSI test procedure to prevent this issue? Why or
why not? NHTSA's test procedure states the SV BSl intervention shall not cause the SV to travel 0.3 m (1



ft.) or more beyond the inboard edge of the lane line separating the SV travel lane from the lane
adjacent and to the right of it within the validity period. To assess whether this occurs, a second lane
line is required (only one line is specified in the Euro NCAP LSS protocol for LKS testing). Does the
introduction of a second lane line have the potential to confound LKS testing? Why or why not?

(11) Consistency would be preferred between LKS and BSI language. Lots of testing space is
required for secondary departure evaluation of LKS.

(12) Since most fatal road departure and opposite direction crashes occur at higher posted and known
travel speeds, should the LKS test speed be increased, or does the current test speed adequately
indicate performance at higher speeds, especially on straight roads? Why or why not?

(12) It would be preferred from an independent testing laboratory perspective to keep the speed at
45mph due to the amount of space required to conduct the test. If the speeds are increased it would
require more lane markings and distance that needs to be maintained.

(13) The Agency recognizes that the LKS test procedure currently contains many test conditions

(ie., line type and departure direction). Is it necessary for the Agency to perform all test conditions to
address the safety problem adequately, or could NCAP test only certain conditions to minimize test
burden? For instance, should the Agency consider incorporating the test conditions for only one
departure direction if the vehicle manufacturer provides test data to assure comparable system
performance for the other direction? Or, should the Agency consider adopting only the most challenging
test conditions? If so, which conditions are most appropriate? For instance, do the dashed line test
conditions provide a greater challenge to vehicles than the solid line test conditions?

(13) We have noticed different vehicle performance with both right and left departures to the same
line type so it would be beneficial to test both. At a minimum right and left to both solid and dashed
lines should be used just due to varying test results observed over the year. Smaller subset of the
“unique” line configurations such as right departure on road edge would be sufficient.

(14) What is the appropriate number of test trials to adopt for each LKS test condition, and why? Also,
what is an appropriate pass rate for the LKS tests, and why?

(14) One test trial is sufficient for each LKS lateral velocity and test condition. If a performance
problem is observed it would be recommended that performance problem is “confirmed” with an
additional test run. If the performance problem exists on 2 of 3 test runs than the testing would not
continue at higher lateral velocities.

(15) Are there any aspects of NCAP's current LDW or proposed LKS test procedure that need further
refinement or clarification? Is so, what additional refinements or clarifications are necessary?

(15) Some assistance on clarifying what acceptable lane line condition is for testing. While line
quality might be hard to quantify it is an important factor for an independent testing laboratory. Are
any additional brake marks in the testing area acceptable and brightness of the lane lines are
guestions asked.

(16) Should all BSW testing be conducted without the turn signal indicator activated? Why or why not? If
the Agency was to modify the BSW test procedure to stipulate activation of the turn signal indicator,
should the test vehicle be required to provide an audible or haptic warning that another vehicle is in its
blind zone, or is a visual warning sufficient? If a visual warning is sufficient, should it continually flash, at
a minimum, to provide a distinction from the blind spot status when the turn signal is not in use? Why
or why not?



(17) Is it appropriate for the Agency to use the Straight Lane Pass-by Test to quantify and ultimately
differentiate a vehicle's BSW capability based on its ability to provide acceptable warnings when the
POV has entered the SV's blind spot (as defined by the blind zone) for varying POV-SV speed
differentials? Why or why not?

(18) Is using the GVT as the strikeable POV in the BSI test procedure appropriate? Is using Revision G in
NCAP appropriate? Why or why not?

(18) The GVT as the strikeable POV is appropriate for these tests. Using revision G since it is
designed for side impact and detection is the best. Also, we would be interested to know if a revision
F soft car (or other) with retrofit kit to make it comparable to revision G would also be an appropriate
target.

One additional thing to note when conducting the BSI test with GVT target, minor impacts with the
target whether front or rear can induce a spin with the soft car from the top of the platform at the
higher speeds called out in the test procedure. Is an actual impact with the soft car necessary to
determine performance or can a tight tolerance (such as 4 inches between the targets) be
acceptable? With the SV being driven with a steering robot and GVT being used as POV that should
be possible to achieve consistently. This would help reduce test burden.

(19) The Agency recognizes that the BSW test procedure currently contains two test scenarios that have
multiple test conditions ( e.g., test speeds and POV approach directions (left and right side of the SV)). Is
it necessary for the Agency to perform all test scenarios and test conditions to address the real-world
safety problem adequately, or could it test only certain scenarios or conditions to minimize test burden
in NCAP? For instance, should the Agency consider incorporating only the most challenging test
conditions into NCAP, such as the ones with the greatest speed differential, or choose to perform the
test conditions having the lowest and highest speeds? Should the Agency consider only performing the
test conditions where the POV passes by the SV on the left side if the vehicle manufacturer provides test
data to assure the left side pass-by tests are also representative of system performance during right side
pass-by tests? Why or why not?

(19) Number of scenarios seems sufficient and good coverage of real world interactions. The
number of test runs could be reduced from 7 to 5. There does seem to be consistency in the vehicle
alert times for BSW testing to allow for reduction of number of test runs. This would help with test
burden.

(20) Given the Agency's concern about the amount of system performance testing under consideration
in this RFC, it seeks input on whether to include a BSI false positive test. Is a false positive assessment
needed to insure system robustness and high customer satisfaction? Why or why not?

(20) The BSI false positive test does not increase test burden significantly. It does seem valuable to
continue to include.

(21) The BSW test procedure includes 7 repeated trials for each test condition ( i.e., test speed and POV
approach direction). Is this an appropriate number of repeat trials? Why or why not? What is the
appropriate number of test trials to adopt for each BSI test scenario, and why? Also, what is an
appropriate pass rate for each of the two tests, BSW and BSI, and why is it appropriate?

(21) Number of trials for BSW could be reduced from 7 to 5. When executing this test and looking at
a variety of manufactures data, there does seem to be consistency in the vehicle alert times for BSW
testing to allow for reduction of number of test runs. For BSI testing the same recommendation

would be made for reducing the number of trials from 7 to 5. With the BSI test runs needing the GVT



that would decrease test burden and reduce battery consumption of the robotic platform. Completing
all high speed runs with the GVT can take a lot of time due to battery life with the number of total test
runs. It typically ends up being more than 7 runs per scenario due to things causing the test run to
be invalid.

(22) Is it reasonable to perform only BSI tests in conjunction with activation of the turn signal? Why or
why not? If the turn signal is not used, how can the operation of BSI be differentiated from the heading
adjustments resulting from an LKS intervention? Should the SV's LKS system be switched off during
conduct of the Agency's BSI evaluations? Why or why not?

(23) Is the proposed test speed range, 10 kph (6.2 mph) to 60 kph (37.3 mph), to be assessed in 10 kph
(6.2 mph) increments, most appropriate for PAEB test scenarios S1 and S4? Why or why not?

(24) The Agency has proposed to include Scenarios S1 a-e and S4 a-c in its NCAP assessment. Is it
necessary for the Agency to perform all test scenarios and test conditions proposed in this RFC notice to
address the safety problem adequately, or could NCAP test only certain scenarios or conditions to
minimize test burden but still address an adequate proportion of the safety problem? Why or why not?
If it is not necessary for the Agency to perform all test scenarios or test conditions, which
scenarios/conditions should be assessed? Although they are not currently proposed for inclusion, should
the Agency also adopt the false positive test conditions, S1f and S1g? Why or why not?

(24) The false positive tests do seem to continue to cause activations for vehicles when being
performed. These may continue to add value to create more robust detection systems. With tests we
have conducted, the vehicle performs better or the same for the 75% overlap scenario as the 50%
overlap scenario. It may be possible to remove the 75% overlap scenario.

(25) Given that a large portion of pedestrian fatalities and injuries occur under dark lighting conditions,
the Agency has proposed to perform testing for the included test conditions ( i.e., S1 a-e and S4 a-c)
under dark lighting conditions ( i.e., nighttime) in addition to daylight test conditions for test speed
range 10 kph (6.2 mph) to 60 kph (37.3 mph). NHTSA proposes that a vehicle's lower beams would
provide the source of light during the nighttime assessments. However, if the SV is equipped with
advanced lighting systems such as semiautomatic headlamp beam switching and/or adaptive driving
beam head lighting system, they shall be enabled during the nighttime PAEB assessment. Is this testing
approach appropriate? Why or why not? Should the Agency conduct PAEB evaluation tests with only the
vehicle's lower beams and disable or not use any other advanced lighting systems?

(26) Should the Agency consider performing PAEB testing under dark conditions with a vehicle's upper
beams as a light source? If yes, should this lighting condition be assessed in addition to the proposed
dark test condition, which would utilize only a vehicle's lower beams along with any advanced lighting
system enabled, or in lieu of the proposed dark testing condition? Should the Agency also evaluate PAEB
performance in dark lighting conditions with overhead lights? Why or why not? What test scenarios,
conditions, and speed(s) are appropriate for nighttime ( i.e., dark lighting conditions) testing in NCAP,
and why?

(27) To reduce test burden in NCAP, the Agency proposed to perform one test per test speed until
contact occurs, or until the vehicle's relative impact velocity exceeds 50 percent of the initial speed of
the subject vehicle for the given test condition. If contact occurs and if the vehicle's relative impact
velocity is less than or equal to 50 percent of the initial SV speed for the given combination of test speed
and test condition, an additional four test trials will be conducted at the given test speed and test



condition, and the SV must meet the passing performance criterion ( i.e., no contact) for at least three
out of those five test trials in order to be assessed at the next incremental test speed. Is this an
appropriate approach to assess PAEB system performance in NCAP, or should a certain number of test
trials be required for each assessed test speed? Why or why not? If a certain number of repeat tests is
more appropriate, how many test trials should be conducted, and why?

(27) An additional 2 runs with passing performance for 2 of the 3 test trials should be sufficient. Once
the vehicle has reached its detection/intervention limit the confirmation can typically happen in 3 runs
rather than 5.

(28) Is a performance criterion of “no contact” appropriate for the proposed PAEB test conditions? Why
or why not? Alternatively, should the Agency require minimum speed reductions or specify a maximum
allowable SV-to-mannequin impact speed for any or all of the proposed test conditions ( i.e., test
scenario and test speed combination)? If yes, why, and for which test conditions? For those test
conditions, what speed reductions would be appropriate? Alternatively, what maximum allowable
impact speed would be appropriate?

(28) No contact performance criterion is a welcomed approach in combination with the confirmation
once impact occurs. This will mitigate significant damage to the test targets and test equipment. The
targets and equipment are not always as robust as advertised and can take significant damage
during these pedestrian test runs especially at speeds up to 60kph.

(29) If the SV contacts the pedestrian mannequin during the initial trial for a given test condition and
test speed combination, NHTSA proposes to conduct additional test trials only if the relative impact
velocity observed during that trial is less than or equal to 50 percent of the initial speed of the SV. For a
test speed of 60 kph (37.3 mph), this maximum relative impact velocity is nominally 30 kph (18.6 mph),
and for a test speed of 10 kph (6.2 mph), the maximum relative impact velocity is nominally 5 kph (3.1
mph). Is this an appropriate limit on the maximum relative impact velocity for the proposed range of
test speeds? If not, why? Note that the tests in Global Technical Regulation (GTR) No. 9 for pedestrian
crashworthiness protection simulates a pedestrian impact at 40 kph (24.9 mph).

(30) For each lighting condition, the Agency is proposing 6 test speeds ( i.e., those performed from 10 to
60 kph (6.2 to 37.3 mph) in increments of 10 kph (6.2 mph)) for each of the 8 proposed test conditions
(S1a, b, ¢, d, and e and S4a, b, and c). This results in a total of 48 unique combinations of test conditions
and test speeds to be evaluated per lighting condition, or 96 total combinations for both light
conditions. The Agency mentions later in the ADAS Ratings System section, that it plans to use check
marks, as is done currently, to give credit to vehicles that (1) are equipped with the recommended ADAS
technologies, and (2) pass the applicable system performance test requirements for each ADAS
technology included in NCAP until it issues (1) a final decision notice announcing the new ADAS rating
system and (2) a final rule to amend the safety rating section of the vehicle window sticker (Monroney
label). For the purposes of providing credit for a technology using check marks, what is an appropriate
minimum overall pass rate for PAEB performance evaluation? For example, should a vehicle be said to
meet the PAEB performance requirements if it passes two-thirds of the 96 unique combinations of test
conditions and test speeds for the two lighting conditions ( i.e., passes 64 unique combinations of test
conditions and test speeds)?

(31) Given previous support from commenters to include S2 and S3 scenarios in the program at some
point in the future and the results of AAA's testing for one of the turning conditions, NHTSA seeks



comment on an appropriate timeframe for including S2 and S3 scenarios into the Agency's NCAP. Also,
NHTSA requests from vehicle manufacturers information on any currently available models designed to
address, and ideally achieve crash avoidance during conduct of the S2 and S3 scenarios to support
Agency evaluation for a future program upgrade.

(32) Should the Agency adopt the articulated mannequins into the PAEB test procedure as
proposed? Why or why not?

(32) Articulated mannequins should be used for all moving PAEB test scenarios. They are the
industry standard at this point.

(33) In addition to tests performed under daylight conditions, the Agency is proposing to evaluate the
performance of PAEB systems during nighttime conditions where a large percentage of real-world
pedestrian fatalities occur. Are there other technologies and information available to the public that the
Agency can evaluate under nighttime conditions?

(34) Are there other safety areas that NHTSA should consider as part of this or a future upgrade for
pedestrian protection?

(34) Reverse pedestrian testing could be included in this PAEB test procedure. This is similar to
what is being done by Euro NCAP and could help consolidate test procedures.

(35) Are there any aspects of NCAP's proposed PAEB test procedure that need further refinement or
clarification before adoption? If so, what additional refinement or clarification is necessary, and why?

(35) Noting the aimed location of headlights might need to be considered for nighttime PAEB testing.
This is being done in some IIHS work.

With availability of multiple pedestrian movement systems (belt and robotic platform) some
clarification of the acceptable/recommended movement system.

(36) Considering not only the increasing number of cyclists killed on U.S. roads but also the limitations of
current AEB systems in detecting cyclists, the Agency seeks comment on the appropriate timeframe for
adding a cyclist component to NCAP and requests from vehicle manufacturers information on any
currently available models that have the capability to validate the cyclist target and test procedures
used by Euro NCAP to support evaluation for a future NCAP program upgrade.

(37) In addition to the test procedures used by Euro NCAP, are there others that NHTSA should consider
to address the cyclist crash population in the U.S. and effectiveness of systems?

(38) For the Agency's FCW tests:

—If the Agency retains one or more separate tests for FCW, should it award credit solely to vehicles
equipped with FCW systems that provide a passing audible alert? Or, should it also consider awarding
credit to vehicles equipped with FCW systems that provide passing haptic alerts? Are there certain
haptic alert types that should be excluded from consideration (if the Agency was to award credit to
vehicles with haptic alerts that pass NCAP tests) because they may be a nuisance to drivers such that
they are more likely to disable the system? Do commenters believe that haptic alerts can be accurately
and objectively assessed? Why or why not? Is it appropriate for the Agency to refrain from awarding
credit to FCW systems that provide only a passing visual alert? Why or why not? If the Agency assesses



the sufficiency of the FCW alert in the context of CIB (and PAEB) tests, what type of FCW alert(s) would
be acceptable for use in defining the timing of the release of the SV accelerator pedal, and why?

—Is it most appropriate to test the middle (or next latest) FCW system setting in lieu of the default
setting when performing FCW and AEB (including PAEB) NCAP tests on vehicles that offer multiple FCW
timing adjustment settings? Why or why not? If not, what use setting would be most appropriate?

—Should the Agency consider consolidating FCW and CIB testing such that NCAP's CIB test scenarios
would serve as an indicant of FCW operation? Why or why not? The Agency has proposed that if it
combines the two tests, it would evaluate the presence of a vehicle's FCW system during its CIB tests by
requiring the SV accelerator pedal be fully released within 500 ms after the FCW alert is issued. If no
FCW alert is issued during a CIB test, the SV accelerator pedal will be fully released within 500 ms after
the onset of CIB system braking (as defined by the instant SV deceleration reaches at least 0.5g). If no
FCW alert is issued and the vehicle's CIB system does not offer any braking, release of the SV accelerator
pedal will not be required prior to impact with the POV. The Agency notes that it has also proposed
these test procedural changes for its PAEB tests as well. Is this assessment method for FCW operation
reasonable? Why or why not?

(38) Consolidating FCW and CIB testing into one test would be a good way of reducing test burden.
The FCW alerts are already being collected during CIB testing and if the FCW alert timing is in the
middle setting for both it does not make sense for test agencies to run the same scenario twice.

—If the Agency continues to assess FCW systems separately from CIB, how should the current FCW
performance criteria ( i.e., TTCs) be amended if the Agency aligns the corresponding maximum SV test
speeds, POV speeds, SV-to-POV headway, POV deceleration magnitude, etc., as applicable, with the
proposed CIB tests, and why? What assessment method should be used—one trial per scenario, or
multiple trials, and why? If multiple trials should be required, how many would be appropriate, and
why? Also, what would be an acceptable pass rate, and why?

—Is it desirable for NCAP to perform one FCW test scenario (instead of the three that are currently
included in NCAP's FCW test procedure), conducted at the corresponding maximum SV test speed, POV
speed, SV-to-POV headway (as applicable), POV deceleration magnitude, etc. of the proposed CIB test to
serve as an indicant of FCW system performance? If so, which test scenario from NCAP's FCW test
procedure is appropriate?

—Are there additional or alternative test scenarios or test conditions that the Agency should consider
incorporating into the FCW test procedure, such as those at even higher test speeds than those
proposed for the CIB tests, or those having increased complexity? If so, should the current FCW
performance criteria ( i.e., TTCs) and/or test scenario specifications be amended, and to what extent?

(39) For the Agency's CIB tests:

—Are the SV and POV speeds, SV-to-POV headway, deceleration magnitude, etc. the Agency has
proposed for NCAP's CIB tests appropriate? Why or why not? If not, what speeds, headway(s),
deceleration magnitude(s) are appropriate, and why? Should the Agency adopt a POV deceleration
magnitude of 0.6 g for its LVD CIB test in lieu of 0.5 g proposed? Why or why not?

(39) A maximum of 0.5¢g for braking of the GVT should be used if it replaces the SSV target. Similar
issues have been experienced with getting repeatable tuning of the GVT braking system at



deceleration above 0.5g. While new robotic platforms may make this easier they are expensive and
require a large investment to modify existing equipment.

—Should the Agency consider adopting additional higher tests speeds ( i.e., 60, 70, and/or 80 kph (37.3,
43.5, and/or 49.7 mph)) for the CIB (and potentially DBS) LVD test scenario in NCAP? Why or why not? If
additional speeds are included, what headway and deceleration magnitude would be appropriate for
each additional test speed, and why?

—Is a performance criterion of “no contact” appropriate for the proposed CIB and DBS test conditions?
Why or why not? Alternatively, should the Agency require minimum speed reductions or specify a
maximum allowable SV-to-POV impact speed for any or all of the proposed test conditions ( i.e., test
scenario and test speed combination)? If yes, why, and for which test conditions? For those test
conditions, what speed reductions would be appropriate? Alternatively, what maximum allowable
impact speed would be appropriate?

(40) For the Agency's DBS tests:

—Should the Agency remove the DBS test scenarios from NCAP? Why or why not? Alternatively, should
the Agency conduct the DBS LVS and LVM tests at only the highest test speeds proposed for CIB—70 and
80 kph (43.5 and 49.7 mph)? Why or why not? If the Agency also adopted these higher tests speeds (70
and 80 kph (43.5 and 49.7 mph)) for the LVD CIB test, should it also conduct the LVD DBS test at these
same speeds? Why or why not?

—If the Agency continues to perform DBS testing in NCAP, is it appropriate to revise when the manual
(robotic) brake application is initiated to a time that corresponds to 1.0 second after the FCW alert is
issued (regardless of whether a CIB activation occurs after the FCW alert but before initiation of the
manual brake application)? If not, why, and what prescribed TTC values would be appropriate for the
modified DBS test conditions?

(41) Is the assessment method NHTSA has proposed for the CIB and DBS tests ( i.e., one trial per test
speed with speed increments of 10 kph (6.2 mph) for each test condition and repeat trials only in the
event of POV contact) appropriate? Why or why not? Should an alternative assessment method such as
multiple trials be required instead? If yes, why? If multiple trials should be required, how many would be
appropriate, and why? Also, what would be an acceptable pass rate, and why? If the proposed
assessment method is appropriate, it is acceptable even for the LVD test scenario if only one or two test
speeds are selected for inclusion? Or, is it more appropriate to alternatively require 7 trials for each test
speed, and require that 5 out of the 7 trials conducted pass the “no contact” performance criterion?

(42) The Agency's proposal to (1) consolidate its FCW and CIB tests such that the CIB tests would also
serve as an indicant of FCW operation, (2) assess 14 test speeds for CIB (5 for LVS, 5 for LVM, and
potentially 4 for LVD), and (3) assess 6 tests speeds for DBS (2 for LVS, 2 for LVM, and potentially 2 for
LVD), would result in a total of 20 unique combinations of test conditions and test speeds to be
evaluated for AEB. What is an appropriate minimum pass rate for AEB performance evaluation? For
example, a vehicle is considered to meet the AEB performance if it passes two-thirds of the 20 unique
combinations of test conditions and test speeds ( i.e., passes 14 unique combinations of test conditions
and test speeds).



(43) As fused camera-radar forward-looking sensors are becoming more prevalent in the vehicle fleet,
and the Agency has not observed any instances of false positive test failures during any of its CIB or DBS
testing, is it appropriate to remove the false positive STP assessments from NCAP's AEB ( i.e., CIB and
DBS) evaluation matrix in this NCAP update? Why or why not?

(43) STP false positive scenario could be removed from the matrix. While alerts still occasionally
occur to the STP when being driven over during testing, we no longer see vehicles activating AEB
following the alert.

(44) For vehicles with regenerative braking that have setting options, the Agency is proposing to choose
the “off” setting, or the setting that provides the lowest deceleration when the accelerator is fully
released. As mentioned, this proposal also applies to the Agency's PAEB tests. Are the proposed settings
appropriate? Why or why not? Will regenerative braking introduce additional complications for the
Agency's AEB and PAEB testing, and how could the Agency best address them?

(44) For an independent test laboratory having the regenerative braking off or at the lowest setting
makes testing easier to execute. We have seen times with high regenerative braking that certain
crash imminent scenarios are not reached due to early alert timings couples with high regenerative
braking.

(45) Should NCAP adopt any additional AEB tests or alter its current tests to address the “changing” rear-
end crash problem? If so, what tests should be added, or how should current tests be modified?

(45) Rear Automatic Emergency Braking could be added with scenarios constructed similar to those
from Euro NCAP in the VRU test procedure.

(46) Are there any aspects of NCAP's current FCW, CIB, and/or DBS test procedure(s) that need further
refinement or clarification? If so, what refinements or clarifications are necessary, and why?

(46) Occasionally receive questions on what “smooth throttle inputs” means in the test procedure.
When using robots to control brake and throttle the inputs at times can be noisy to keep tight speed
tolerances. While significant tuning can be done to make this better it is not clear what is good
enough.

(47) Would a 250 ms overlap of SV throttle and brake pedal application be acceptable in instances
where no FCW alert has been issued by the prescribed TTC in a DBS test, or where the FCW alert occurs
very close to the brake activation. If a 250 ms overlap is not acceptable, what overlap would be
acceptable?

(47) Some brake and throttle robots used for this testing do not allow for both brake and throttle to
be pressed at the same time. This would cause a change in the need for some existing equipment.

(48) Should the Agency pursue research in the future to assess AEB system performance under less than
ideal environmental conditions? If so, what environmental conditions would be appropriate?

(48) The weather conditions would have to be repeatable from one test agency to another. Night
conditions may be a good start but adjustments might need to be made to the GVT to allow for talil
light illumination.

(49) The Agency requests comment on the use of the GVT in lieu of the SSV in future AEB NCAP testing,

(49) If speeds are not adjusted for the CIB and DBS test procedures it might be possible to use
either the GVT or the SSV for AEB NCAP testing. The SSV is not used for any other test procedures
but NCAP so it would then become obsolete.



(50) The Agency requests comment on whether Revisions F and G should be considered equivalent for
AEB testing.

(50) With rear centered approach only in the test matrix it makes the most sense to allow for both
revision F and revision G soft cars to be used for testing.

(51) The Agency requests comment on whether NHTSA should adopt a revision of the GVT other than
Revision G for use in AEB testing in NCAP.

IV. ADAS Rating System
With regard to a future ADAS rating system, the Agency seeks comments on the following:
(52) The components and development of a full-scale ADAS rating system,

(53) the aforementioned approaches as well as others deemed appropriate for the development of a
future ADAS rating system in order to assist the Agency in developing future proposals,

(54) the appropriateness of using target populations and technology effectiveness estimates to
determine weights or proportions to assign to individual test conditions, corresponding test
combinations, or an overall ADAS award,

(55) the use of a baseline concept to convey ADAS scores/ratings,

(56) how best to translate points/ratings earned during ADAS testing conducted under NCAP to a
reduction in crashes, injuries, deaths, etc., including which real-world data metric would be most
appropriate,

(57) whether an overall rating system is necessary and, if so, whether it should replace or simply
supplement the existing list approach, and

(58) effective communication of ADAS ratings, including the appropriateness of using a points-based
ADAS rating system in lieu of, or in addition to, a star rating system.

VI. Establishing a Roadmap for NCAP
With regard to a roadmap, NHTSA requests feedback on the following:

(59) Identification of safety opportunities or technologies in development that could be included in
future roadmaps,

(60) opportunities to benefit from collaboration or harmonization with other rating programs, and
(61) other issues to assist with long-term planning.
VII. Adding Emerging Vehicle Technologies for Safe Driving Choices

(62) What are the capabilities of the various available approaches to driver monitoring systems

(e.g., steering wheel sensors, eye tracking cameras, etc.) to detect or infer different driver state
measurement or estimations ( e.g., visual attention, drowsiness, medical incapacity, etc.)? What is the
associated confidence or reliability in detecting or inferring such driver states and what supporting data
exist?



(63) Of further interest are the types of system actions taken based on a driver monitoring system's
estimate of a driver's state. What are the types and modes of associated warnings, interventions, and
other mitigation strategies that are most effective for different driver states or impairments

( e.g., drowsy, medical, distraction)? What research data exist that substantiate effectiveness of these
interventions?

(64) Are there relevant thresholds and strategies for performance ( e.g., alert versus some degree of
intervention) that would warrant some type of NCAP credit?

(65) Since different driver states ( e.g., visual distraction and intoxication) can result in similar driving
behaviors ( e.g., wide within-lane position variability), comments regarding opportunities and tradeoffs
in mitigation strategies when the originating cause is not conclusive are of specific interest.

(66) What types of consumer acceptance information ( e.g., consumer interest or feedback data) are
available or are foreseen for implementation of different types of driver monitoring systems and
associated mitigation strategies for driver impairment, drowsiness, or visual inattention? Are there
privacy concerns? What are the related privacy protection strategies? Are there use or preference data
on a selectable feature that could be optionally enabled by consumers ( e.g., for teen drivers by their
parents)?

(67) What in-vehicle and HMI design characteristics would be most helpful to include in an NCAP rating
that focuses on ease of use? What research data exist to support objectively characterizing ease of use
for vehicle controls and displays?

(68) What are specific countermeasures or approaches to mitigate driver distraction, and what are the
associated effectiveness metrics that may be feasible and appropriate for inclusion in the NCAP
program? Methods may include driver monitoring and action strategies, HMI design considerations,
expanded in-motion secondary task lockouts, phone application/notification limitations while paired
with the vehicle, etc.

(69) What distraction mitigation measures could be considered for NCAP credit?

(70) Are there opportunities for including alcohol-impairment technology in NCAP? What types of
metrics, thresholds, and tests could be considered? Could voluntary deployment or adoption be
positively influenced through NCAP credit?

(71) How can NCAP procedures be described in objective terms that could be inclusive of various
approaches, such as detection systems and inference systems? Are there particular challenges with any
approach that may need special considerations? What supporting research data exist that document
relevant performance factors such as sensing accuracy and detection algorithm efficacy?

(72) When a system detects alcohol-impairment during the course of a trip, what actions could the
system take in a safe manner? What are the safety considerations related to various options that
manufacturers may be considering ( e.g., speed reduction, performing a safe stop, pulling over, or
flasher activation)? How should various actions be considered for NCAP credit?

(73) What is known related to consumer acceptance of alcohol-impaired driving detection and
mitigation functions, and how may that differ with respect to direct measurement approaches versus
estimation techniques using a driver monitoring system? What consumer interest or feedback data exist



relating to this topic? Are there privacy concerns or privacy protection strategies with various
approaches? What are the related privacy protection strategies?

(74) Should NCAP consider credit for a seat belt reminder system with a continuous or intermittent
audible signal that does not cease until the seat belt is properly buckled ( i.e., after the 60 second FMVSS
No. 208 minimum)? What data are available to support associated effectiveness? Are certain audible
signal characteristics more effective than others?

(75) Is there an opportunity for including a seat belt interlock assessment in NCAP?

(76) If the Agency were to encourage seat belt interlock adoption through NCAP, should all interlock
system approaches be considered, or only certain types? If so, which ones? What metrics could be
evaluated for each? Should differing credit be applied depending upon interlock system approach?

(77) Should seat belt interlocks be considered for all seating positions in the vehicle, or only the front
seats? Could there be an opportunity for differentiation in this respect?

(78) What information is known or anticipated with respect to consumer acceptance of seat belt
interlock systems and/or persistent seat belt reminder systems in vehicles? What consumer interest or
feedback data exist on this topic?

(79) Could there be an NCAP opportunity in a selectable feature that could be optionally engaged such
as in the context of a “teen mode” feature?

(80) Should NHTSA take into consideration systems, such as intelligent speed assist systems, which
determine current speed limits and warn the driver or adjust the maximum traveling speed accordingly?
Should there be a differentiation between warning and intervention type intelligent speed assist
systems in this consideration? Should systems that allow for some small amount of speeding over the
limit before intervening be treated the same or differently than systems that are specifically keyed to a
road's speed limit? What about for systems that allow driver override versus systems that do not?

(81) Are there specific protocols that should be considered when evaluating speed assist system
functionality?

(82) What information is known or anticipated with respect to consumer acceptance of intelligent speed
assist systems? What consumer interest or feedback data exist on this topic?

(83) Are there other means that the Agency should consider to prevent excessive speeding?

(84) If NHTSA considers this technology for inclusion in NCAP, are door logic solutions sufficient? Should
NHTSA only consider systems that detect the presence of a child?

(85) What research data exist to substantiate differences in effectiveness of these system types?

(86) Are there specific protocols that should be considered when evaluating these in-vehicle rear seat
child reminder systems?

(87) What information is known or anticipated with respect to consumer acceptance of integrated rear
seat child reminder systems in vehicles? What consumer interest or feedback data exist on this topic?

VIII. Revising the 5-Star Safety Rating System



(88) What approaches are most effective to provide consumers with vehicle safety ratings that provide
meaningful information and discriminate performance of vehicles among the fleet?

(89) Is the use of additional injury criteria/body regions that are not part of the existing 5-star ratings
system appropriate for use in a points-based calculation of future star ratings? Some injury criteria do
not have associated risk curves. Are these regions appropriate to include, and if so, what is the
appropriate method by which to include them?

(90) Should a crashworthiness 5-star safety ratings system continue to measure a vehicle's performance
based on a known or expected fleet average performer, or should it return to an absolute system of
rating vehicles?

(91) Considering the basic structure of the current ratings system (combined injury risk), the potential
overlapping target populations for crashworthiness and ADAS program elements, as well as other
potential concepts mentioned in this document such as a points-based system, what would the best
method of calculating the vehicle fleet average performance be?

(92) Should the vehicle fleet average performance be updated at regular intervals, and if so, how often?
(93) What is the most appropriate way to disseminate these updates or changes to the public?
(94) Should the Agency disseminate its 5-star ratings with half-star increments?

(95) Should the Agency assign star ratings using a decimal format in addition to or in place of whole- or
half-stars?

(96) Should the Agency continue to include rollover resistance evaluations in its future overall ratings?
IX. Other Activities

(97) Considering the Agency's goal of maintaining the integrity of the program, should NHTSA accept
self-reported test data that is generated by test laboratories that are not NHTSA's contracted test
laboratories? If no, why not? If yes, what criteria are most relevant for evaluating whether a given
laboratory can acceptably conduct ADAS performance tests for NCAP such that the program's credibility
is upheld?

(97) NHTSA should accept self-reported data generated from non-NHTSA contracted independent
testing laboratories. Criteria that are most relevant for evaluating whether a given independent test
laboratory can acceptably conduct ADAS performance tests are: Quality process and management
accreditation, facility and lane marking conditions, equipment condition, calibration and traceability,
independence (free from conflict of interest) and a history of performing testing and evaluation
activities.

(98) As the ADAS assessment program in NCAP continues to grow in the future to include new ADAS
technologies and more complex test procedures, what other means would best address the following
program challenges: Methods of data collection, maintaining data integrity and public trust, and
managing test failures, particularly during verification testing?

(99) What is the potential for consumer confusion if information on the Monroney label and on the
website differs, and how can this confusion be lessened?



(100) What types of vehicles do consumers compare during their search for a new vehicle? Do
consumers often consider vehicles with different body styles ( e.g., midsized sedan versus large sport
utility)?

(101) When searching for vehicle safety information, do consumers have a clear understanding for
which vehicles they are seeking information, or do they browse through vehicle ratings to identify
vehicles they may wish to purchase?

(102) When classifying vehicles by body style, what degree of classification is most appropriate? For
example, when purchasing a passenger vehicle, do consumers consider all passenger vehicles, or are
they inclined to narrow their searches to vehicles of a subset of passenger vehicles ( e.g., subcompact
passenger vehicle)?

(103) Within the context of the updates considered in this notice, what is the most important top-level
safety-related information that consumers should be able to compare amongst vehicles? Which of these
pieces of information should consumers be able to use to sort and filter search results?



