In Section II: Technical Requirements

Amend the third introductory paragraph under Paragraph 3 by adding the following after the first sentence:

In case of the vehicle equipped with a deployable pedestrian protection system [as defined in paragraph 3.xx], that area shall be defined with the system deactivated. [Where a deployable pedestrian protection system is fitted, the manufacturer shall state which area is marked up, either the deployed or un-deployed position.]

Renumber existing paragraph 3.24 as 3.3 and move after paragraph 3.2.

Renumber existing paragraphs 3.3 through 3.10 as paragraphs 3.4 through 3.11.

Renumber existing paragraph 3.11 as paragraph 3.12 and amend to read as follows:

3.13.	"Bumper test area" (BTA) means either the front vehicle fascia between the left and right corner of bumper as defined in paragraph 3.16., minus the areas covered by the distance of 42 mm inboard of each corner of bumper, as measured horizontally and perpendicular to the longitudinal median plane of the vehicle, or between the outermost ends of the bumper beam as defined in paragraph 3.10. (see Figure 5D), minus the areas covered by the distance of 42 mm inboard of each end of the bumper beam, as measured horizontally and perpendicular to the longitudinal median plane of the vehicle, whichever area is wider.

Renumber existing paragraphs 3.12 through 3.14 as paragraphs 3.14 through 3.16.

Add new paragraphs 3.17, 3.18, 3.18.1, 3.19, 3.19.1, 3.19.2 and 3.20Renumber existing paragraphs 3.12 through 3.14 as paragraphs 3.14 through 3.16.

3.17. 	‘Deployable Pedestrian Protection System’ (DPPS) means a technical system, providing additional head protection for a pedestrian in the event of a collision with a passenger car.  It comprises a deployment module, as defined in paragraph 3.18. below, together with other related components required for its function, such as e.g. bonnet, sensors, or wiring, etc.

3.18.	‘Deployment module’ means a unit, comprising components, such as  airbags, springs, or pyrotechnic actuators etc., that are used to change the vehicle outer surface from a position of normal use in the vehicle to a deployed position, as defined in paragraph  3.19.1.	Comment by Versailles, Mary (NHTSA): Change if accept recommendation below for new 3.19 and 3.20 in draft.

3.18.1. ‘Initiation of the deployment module’ means, at the [discretion] [option] of the manufacturer, either the time when visible movement of the actuator is initially detected or the switching point of the triggering signal sent from the electronic control unit to the deployment module.	Comment by Versailles, Mary (NHTSA): This was 3.27 in latest draft – recommend making a sub-paragraph here to keep concepts together.

3.19.	‘Deployment time’ (DT) means the duration from the initiation of the deployment module[, as defined in paragraph 3.18] until the DPPS reaches for the first time [initially arrives at] its deployed position, as defined in paragraph 3.19.1.	Comment by Versailles, Mary (NHTSA): Needs further discussion in DPPS.	Comment by Versailles, Mary (NHTSA): Recommend this insertion.	Comment by Zander, Oliver: If the deployed position is maintained by the system, the wording “for the first time” seems obsolete. In case of an over-oscillation and swinging back to the deployed position, this additional time should be either taken into account, or a dynamic test should be performed because of the possible negative effects of oncoming hoods / bonnets during the impact.	Comment by Versailles, Mary (NHTSA): Change if accept recommendation below for new 3.19 and 3.20 in draft.

	[image: ]	Comment by Zander, Oliver: It was agreed during the 5th meeting to include this illustration in the preamble (not in the text of the regulation!).	Comment by Zander, Oliver: The labelling of the axes is not correct:
The z-position named as “intended height” is actually the needed deployment height to provide sufficient clearance under the hood / bonnet.
The TRT according to 3.39 is measured until a point in time when the system has reached its deployed position, which acc. to 3.19 needs to be maintained. The position marked here is not maintained but will be passed.
	Comment by Versailles, Mary (NHTSA): If this is meant to be included, picture should be numbered and referenced as appropriate.	Comment by Versailles, Mary (NHTSA): Still need to discuss location of this figure.  General opinion is to keep in this location and also in preamble to explain why reached this decision..


3.19.1.	‘Deployed position’ means the position of the vehicle outer surface equipped with a DPPS that can be maintained by the system after its activation. [[For a static test, the] Deployed position shall be specified by the manufacturer[ for use in static tests].]”	Comment by Versailles, Mary (NHTSA): Paragraph 3.20 is misplaced if going with alphabetical order, but I think it is good for these to be together.  Suggest making them 3.18.1 and 3.18.2 under existing numbering in this document so they can stay together.	Comment by Versailles, Mary (NHTSA): 11/1/22 – should diagram under HIT definition be referenced here?  Still need to review to be sure discussions on fluctuation etc are captured by this definition.	Comment by Versailles, Mary (NHTSA): From discussion in Eastern meeting.  Also need to add a discussion to preamble re. difference between “deployed position” and “manufacturer guaranteed position” to explain why this exception included.	Comment by Zander, Oliver: The “manufacturer guaranteed position” is not relevant when performing static tests. Since this is not the deployed position but will be passed during the deployment, the increase of the relative impact velocity due to the oncoming hood / bonnet during the headform tests needs to be taken into account.
Please note that since this consideration also leads to an increase of the TRT, it could also be relevant for fulfilling the prerequisite HIT>TRT.	Comment by DAUSSE Irina: 1Feb22: maybe rename “deployed position” into “Required height” & (clearance to protect the head): can be in a still moving up motion, for a dynamic test. Clarify if deployed position means smth else.

3.19.2. ‘Un-deployed position’ means the position of the vehicle outer surface equipped with a DPPS when the DPPS is not activated.

3.20.	“Detection area” is the area designated to detect a pedestrian in order to initiate the activation of the deployable system. The width of the detection area shall be the relevant vehicle width, minus a distance from each side of max of 12,5% of the relevant vehicle width, but not more than 250mm. The detection area must not be smaller than the bumper test area (BTA) as defined in paragraph 3.13.	Comment by Versailles, Mary (NHTSA): Recommend moving here for alphabetical order.	Comment by Versailles, Mary (NHTSA): Definition in brackets waiting for alternate proposal from Japan.	Comment by Versailles, Mary (NHTSA): Japan accepts this definition, but asks for discussion in preamble, regarding the pedestrian kinematics of contact with bonnet (Irina/Oliver/Tanaka-san will work on this..

	OICA proposal: …The detection area must not be smaller than the area between the corners of bumper - 42mm.]

			Comment by Versailles, Mary (NHTSA): If kept, this should be titled/numbered/referenced.  Also – prior format was to have all figures at end of section 3.	Comment by Versailles, Mary (NHTSA): Amend drawing to make clear that 12.5% is the maximum possible.


Renumber existing paragraphs 3.15 through 3.18 as paragraphs 3.21 through 3.24.

Add new paragraph 3.25 to read as follows:

3.25.	‘Head impact time (HIT)’ means the duration from the time of first contact of a pedestrian with the vehicle front to the time of first contact of a pedestrian head to the outer surface.	Comment by Zander, Oliver: The illustration below is not needed here because it does not help to explain the definition of HIT

[image: ]	Comment by Versailles, Mary (NHTSA): Picture should be numbered, labelled and referenced if included.	Comment by Versailles, Mary (NHTSA): Eastern meeting – “deployed position” in this figure is different from previous figure.  Will this be confusing to readers and we need change figure or just need to explain in preamble.	Comment by Zander, Oliver: The labelling of the plot and the axes is not correct:
The position named as “deployed position” is actually the needed deployment height to provide sufficient clearance under the hood / bonnet.
The point in time “time of DPPS in deployed position” is actually the end of timing which is needed by the DPPS to reach the needed clearance.
The TRT according to 3.39 is measured until a point in time when the system has reached its deployed position, which acc. to 3.19 needs to be maintained. The position marked here is not maintained but will be passed.	Comment by Versailles, Mary (NHTSA): Add this graph to preamble also to help explain how different systems the “fully deployed position” is not necessarily the “deployed position.”

May look at these two figures to see if possible to create a new graph to address both.


[bookmark: _Hlk94790048]Renumber existing paragraphs 3.19 through 3.23 as paragraphs 3.26 through 3.30.

Insert new paragraphs 3.31 and 3.32., to read as follows:

3.30.	‘Outer surface’ means those components of the vehicle within the headform test areas, which may be contacted by the pedestrian in case of an accident. The outer surface may include the bonnet, the fenders, but also external airbags or other components within the headform test areas.



3.31.	‘Pedestrian sensors [detection]’

3.31.1	Pedestrian contact sensors’ are sensors that detect a pedestrian contact with the front of the vehicle. These sensors include, but are not limited to, accelerometers, fibre optic sensors, pressure sensors, etc.	Comment by Versailles, Mary (NHTSA): Suggestion to have one definition for “pedestrian senso”.  Checking text – 4 locations and non require the sensor to be a contact sensor.	Comment by Zander, Oliver: Insert “physical”?	Comment by Versailles, Mary (NHTSA): Moved from locations in previous draft to keep alphabetical.

Renumber existing paragraphs 3.25 and 3.26 as paragraph 3.32 and 3.33.

Insert new paragraphs 3.34 and 3.35., to read as follows:

3.34.	“Relevant vehicle width” is the maximum width of the vehicle without rear view mirrors or rear view mirror substitute systems, measured on or in front of a vertical transverse plane passing through the front axle of the vehicle.	Comment by Versailles, Mary (NHTSA): Moved from current location.

“3.35.	‘Sensing time (ST)’ means the duration from the time of the first contact of a pedestrian with the vehicle front to the initiation of the deployment module for contact sensors;


Renumber existing paragraphs 3.27 through 3.29 as paragraph 3.36 through 3.38.

Add new paragraphs 3.39, 3.39.1, 3.39.2, 3.40, 3.40.1, 3.40.2, 3.40.3 and 3.41 to read as follows:

3.39.	‘Testing of the DPPS’: The headform impact tests on the bonnet can be performed in two ways: either statically or dynamically.
3.39.1.	Static testing means the launch of the headform on a DPPS being in an already deployed position.	Comment by DAUSSE Irina: 4Feb22: Chair reminds that we also have the test on undeployed bonnet at lower threshold
3.39.2.	Dynamic testing means the synchronized launch of the headform onto the deploying DPPS to the appropriate HIT.

3.40.	‘Testing time’ means the timeframe in which the [appropriate or applicable] physical [headform] [test to the DPPS] is to be performed. 	Comment by Versailles, Mary (NHTSA): Move to Annex 1	Comment by Versailles, Mary (NHTSA): Is this definition actually used in the GTR?  If not, do not require a definition.  Only applicable to dynamic test?  Would need to explain in preamble though.	Comment by Versailles, Mary (NHTSA): Based on wording in the sub-paragraphs, it seems like this should be “Triggering Time.”  If not (a) need to move before previous definition and (b) seems we would also need a definition of “triggering time” referenced below.	Comment by Versailles, Mary (NHTSA): Change to “DPPS Testing Time” (and move with subparagraph as appropriate).  A	Comment by Versailles, Mary (NHTSA): New figure 9.1.2 belongs with this.	Comment by Versailles, Mary (NHTSA): Seems like need something like one of these words as otherwise it reads as if there is only one “physical test” while 3 options are then listed.



3.41.	‘Total response time (TRT)’ means the duration from the [time of] first contact of a pedestrian with the vehicle front to the time the DPPS reaches the Deployed Position as defined in 3.19.1. It consists of the sensing time (ST) and the deployment time (DT).	Comment by Versailles, Mary (NHTSA): Recommended alternate language so wording is similar to “sensing time” definition.	Comment by Zander, Oliver: Is this the right wording?
It equals the sum of sending time and deployment time. Anything else seems unnecessary because already described in the definitions of ST and DT.	Comment by DAUSSE Irina [2]: Mary: consists of

Renumber existing paragraphs 3.30 through 3.32 as paragraph 3.42 through 3.44.

Amend paragraphs 5.2.1. and 5.2.2. to read as follows:

5.2.1.	Child headform to the front structure:

	When tested in accordance with paragraphs 7.2., 7.3. and Annex 1, if applicable, the HIC shall comply with paragraph 5.2.3.
[bookmark: _Hlk61421766][bookmark: _Hlk61434562]
5.2.2.	Adult headform to the front structure:

	When tested in accordance with paragraph 7.2., 7.4. and Annex 1, if applicable, the HIC shall comply with paragraph 5.2.3.

Add new paragraph 6.2.4. to read as follows:

6.2.4.	A vehicle equipped with a DPPS shall be adjusted as specified in the test procedure defined in Annex 1.	Comment by Versailles, Mary (NHTSA): Alternative to 6.2.2 – in this alternative 6.2.2 would remain as originally drafted.  While the original 6.2.2 might have been drafted considering future deployable bonnets, but could be useful for other active devices.	Comment by Versailles, Mary (NHTSA): Accept the second brackets for next draft.

At the end of Section II, add new Annexes 1 and 2 to read as follows:

[bookmark: _Hlk94791093]“Annex 1.
TEST PROCEDURE FOR 
DEPLOYABLE PEDESTRIAN PROTECTION SYSTEMS (DPPS)

1. Pre-requisites
In order for systems to be assessed statically or dynamically  as defined in paragraph 3.39., it will be necessary for the vehicle manufacturer to identify detailed information highlighted in this Annex before any testing begins. The vehicle manufacturer shall identify all necessary information regarding detection of pedestrians and the deployment of the system. Based on the evidence identified, activation of the system in the headform test will be determined.	Comment by Versailles, Mary (NHTSA): Mr Park asked uS to review re. appropriateness for a GTR.	Comment by DAUSSE Irina: 4Feb22: Chair: Manufacturer shall identify
 is already in UNR.	Comment by DAUSSE Irina [2]: Mary: OK “identify”
Based on a determination by each Contracting Party or regional economic integration organization, either all requirements shall be demonstrated using the dynamic test in (insert cite), or, when the following conditions are fulfilled, all requirements may be demonstrated using the static test in (insert cite), [if this technical alternative is offered by the vehicle manufacturer].	Comment by DAUSSE Irina: preamble








1.1. If the pre-requisites are not met, the vehicle will be tested in the un-deployed position.  	Comment by Zander, Oliver: Prerequisites?	Comment by Versailles, Mary (NHTSA): Agree 18 Jan.  Make edits for next draft.	Comment by Versailles, Mary (NHTSA): Need to review this when Annex 2 (and Annex 3?) are finalized.	Comment by DAUSSE Irina: 1Feb22: explanation in preamble needed for undeployed position if prerequisites not met
[image: ]	- add flow chart re. decision points	Comment by Versailles, Mary (NHTSA): IWG-DPPS-2-05-Rev2e flowchart, to be revised by expanding the static/dynamic decision by HIT/TRT on specific WADs

Graph is located at https://files.bast.de/index.php/s/8bmPkk6MpjjkwBY	Comment by DAUSSE Irina: 1Feb22: do we talk about “all’ pre-requisites, or only “critical” which still allow testing as active bonnet? 
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1.2. System specification:
As a Contracting Party option, a technical description of the DPPS components shall be submitted by the manufacturer. This shall be accompanied by the following information:

For Sensing system: 
* Type (pressure, optical, vision…)--
* Sensor locations
* Operation process (including the lower threshold speed of activation of the DPPS)

Deployment information: 
*Type of system (airbag, active hood, …)
*Mechanism explanation
*Component description (lifting system (e.g. actuator), hinge, latch, ...)
*Deployed position-Required height or  Intended deployment height information (not required for dynamic testing)	Comment by DAUSSE Irina: 1Feb22: maybe rename “deployed position” into “Required height” & (clearance to protect the head): can be in a still moving up motion, for a dynamic test. Clarify if deployed position means smth else.(see also Definition §	Comment by Versailles, Mary (NHTSA): Notes to reflect that need for static test but not dynamic.
*TRT (ST+DT) information (not required for dynamic testing, where only ST is requested)
*Evolution of system stability (e.g. pressure or force vs. time diagram) (not required for dynamic testing)
	Comment by Zander, Oliver: In the lowest row (“static”), the right end of the timespan does not need an arrow because there is no time limitation.	Comment by DAUSSE Irina: 1 Feb22: Sophie to cut the right arrow and add dots	Comment by Zander, Oliver: If this illustration is going to be used, “stable position of the DPPS” needs to be defined.	Comment by DAUSSE Irina: 1Feb22: discuss next week if we may use a current wording and skip the “stable position”, or to define it.	Comment by DAUSSE Irina: 4Feb22: This is the old figure – to be deleted and replaced with the following one (with the “dots”
[image: ]

Fig. xx – scheme of different test configurations	Comment by Versailles, Mary (NHTSA): This is how this figure was titled in the most recent draft so I placed here.  I don’t see association with existing Figure 9, but if they are that should be renumbered as 9A for consistency, and this numbered 9B.  But if not associated seems cleaner to just call Figure 11 and move after 10.	Comment by Versailles, Mary (NHTSA): Move to definitions paragraph.	Comment by Zander, Oliver: Indeed without any relation to Figure 9.
Perhaps rather to be moved to the test provisions than to the definitions? 	Comment by DAUSSE Irina: 1Feb22: moved back to test provisions, as it helps understand the “system stability concept.
 With this information (evolution of system stability) and Fig. XX, a decision can be made on how to perform the test. During the static tests it shall be ensured that the resisting force of the DPPS is equivalent to the actual situation at the real head impact time. 

Dynamic tests:  The triggering time depends on the HIT vs. WAD information.	Comment by Zander, Oliver: Reference?

Static time constraint tests: The testing time depends on the stability information provided by the manufacturer.	Comment by Zander, Oliver: Definition?	Comment by DAUSSE Irina [2]: Def in 3.40
 
Static tests: When HIT>TRT, stability information of the system has been proven and there is no constraint of time to perform the test, the tests can be done in stable settled deployed position.	Comment by Zander, Oliver: This is the definition. The rest of the wording is a description that these can be done if HIT >TRT and the system is stable.	Comment by Versailles, Mary (NHTSA): Does this definition imply that only triggering time is examined for these decisions?
Perhaps this need to be moved to requirements.

1.3. The mark-up specified in 5.xx shall be done in the [deployed or] undeployed position.	Comment by DAUSSE Irina: 1Feb22: decision to be made in next IG-DPPS


1.4. HIT information shall be provided according to [Annexes 2 and 3].


1.5.	Prerequisites for deployed static tests	Comment by DAUSSE Irina: 1Feb22: clarifies that this § is dealing with opened bonnet
1.5.1.	Deployed Position Required height	Comment by DAUSSE Irina: 1Feb22: “Required height” new wording for the “deployed position” = height where tests are done. Decision next week.

The vehicle outer surface with the DPPS capable of maintaining the deployed position shall reach a position equal to or above the deployed position required height during the time between the TRT and the HIT that corresponds to the rear end of the respective headform test area. The position shall not go below the required height deployed position after the first overshoot phase [exceeding 10% / 10mm tbc below the required height deployed position]. If the position does not meet this requirement, then dynamic tests shall be done in accordance with paragraph 4.x. of Annex 1.	Comment by Zander, Oliver: Still needs to be discussed, as outlined in the comments to 3.19 and 3.24	Comment by DAUSSE Irina: 1Feb22: Definition needed
1.5.2. Verification of the Deployed Position  Required height in the deployment height time history curve	Comment by DAUSSE Irina: 1Feb22: “Required height” new wording for the “deployed position” = height where tests are done. Decision next week.
The Deployed Position required height shall be verified by using appropriate tracking means, such as high speed videos, accelerometer or laser) at the reference points (at the lifting devices).	Comment by DAUSSE Irina: 1Feb22: “Required height” new wording for the “deployed position” = height where tests are done. Decision next week.	Comment by DAUSSE Irina: 1Feb22: Labs to check if sentence is ok /enough.	Comment by DAUSSE Irina: Add definition of DT wrt TRT near actuator on the surface of the hood: search for definition already done in former meeting (Ben).


1.6	Sensing System Verification 
1.6.1.	The detection area for the activation tests as specified in paragraph 1.6.4 of this annex is defined in paragraph 3.20. of this regulation.
1.6.2.	The detection area will be subdivided into three thirds of identical width, whereas one third is the geometrical trace between the left and right end of the detection area, measured with a flexible tape following the outer contour of the bumper  at the upper bumper reference line, equally divided by three. See fig xxx below.	Comment by DAUSSE Irina: 1Feb22: added a UBRL to define where to make the measurement (G): decide for next meeting if this line is ok.
This should also be precised for the bumper test (not linked to DPPS).: new supplement? 	Comment by DAUSSE Irina: 4Feb22: Chair mentions that it is for UNR; but in GTR “the activation shall be made within the detection area.














[image: ]








1.6.3.	The vehicle manufacturer shall specify the lowest speed of activation (lower deployment velocity threshold) of the DPPS.
1.6.4.	For the system deployment verification, sensor activation tests with the flexible lower legform impactor as specified in chapter 6.3.1.1 of this regulation shall be performed at the DPPS lower deployment velocity threshold +/- 0.56 m/s.
1.6.5.	A minimum of one test per third (A, B and C) shall be performed, maintaining a minimum distance of 50mm to adjacent tests.
1.6.6.	A horizontal impact tolerance of ±50mm shall apply.
1.6.7.	Where a test is performed within the tolerances as specified in chapters 2.2.4 and 2.2.6, but below the nominal lower deployment velocity threshold or outside the detection area and the system does not deploy, the test must be repeated. at a speed at least equal to the lower deployment velocity threshold, [while complying with the upper velocity tolerance and inside the tolerances of the detection area]. 	Comment by DAUSSE Irina: must explain that the right tolerances have to be met : subgroup proposal + figure please!	Comment by Zander, Oliver: Proposal:
“2.2.7 Where a test is performed within the tolerances as specified in chapters 2.2.4 and 2.2.6, but below the nominal lower deployment velocity threshold or outside the detection area and the system does not deploy, the test must be repeated.”
It is not really necessary to further specify. Aim of this sentence is to make sure that a test speed lower than the specified lower velocity should not be of any disadvantage to the OEM. Therefore, in that case the test simply needs to be repeated. Any authority or TS will take care that the tolerances are met and that the speed is chosen in a way that it is not below the specified lower deployment threshold.
	Comment by DAUSSE Irina: 1Feb22: decision reached 
1.6.8.	If the system is not activated during the verification test, headform tests shall be conducted in un-deployed position according to 7.2. to 7.4. of this regulation.

2. Verification of TRT and /or ST at nominal velocity
3.1.	The TRT as defined in paragraph 3.39 shall be confirmed by using the legform impactor at the vehicle speed 11.1[m/s with a tolerance of] +/- 0.6 m/s, and at the center line of the vehicle with a ±50mm tolerance.	Comment by Zander, Oliver: …as specified in…	Comment by DAUSSE Irina: does JASIC wish for also the upper legform to be included as an alternative for big SUVs for the nominal speed 40km//h? 
	Comment by DAUSSE Irina: double check +/ - or only + tolerance??	Comment by Zander, Oliver: +/- is correct. The tolerance should not change in this interval.	Comment by DAUSSE Irina: 4Feb22: Chair : explain why this tolerance in the preamble (2km/h). 
0.56m/s=> 0.6m/s (only 1 number after the komma).
If the measured TRT exceeds the HIT, then all headform impact tests on the DPPS shall be performed dynamically.
3.2.	For contact sensors as defined in paragraph 3.xx. of this regulation, the ST is measured during a TRT measurement test as appropriate for the location which represents the sensing performance of the system to be tested, at the vehicle speed as specified in this regulation and at the representative location of the vehicle. [However, the ST/TRT measurement test shall be conducted at the same location as where the HIT one (at the centre of the bonnet).]	Comment by DAUSSE Irina: 4Feb22: Chair asks All to double-check this added sentence. Japan wishes to possibly have a different location test, which is OK, but for the whole system calculation the location has to be clarified. 
ID to ask Tanaka-san.
3.2.1. For dynamic testing, only ST shall be verified. If the measured ST exceeds the specified value by more than [3ms], then the measured value shall be used.	Comment by DAUSSE Irina: ID OICA: which tolerance is acceptable, taking into account the tolerance included by the regression line? 

4. Headform test for protection below the lower threshold speed of activation of the DPPS

4.1.         The outer surface of the vehicle shall be in un-deployed position.

4.2.         The test procedures specified in sections 7.2. to 7.4. of this regulation shall apply with the impact speed specified as 0.9 times lower threshold speed of activation of the DPPS, and the HIC zone distribution may differ between the lower threshold speed of activation and 35km/h head impact tests.	Comment by DAUSSE Irina: check the § after consolidation	Comment by DAUSSE Irina: 4Feb22: Chair mentions that the HIC within the areas must be met also at these conditions, to be explained in the preamble.	Comment by DAUSSE Irina: Would this sentence need more explanation & related § ? Gerhard	Comment by Zander, Oliver: 3 tests, one to each third:
The low speed protection criterion is applicable to all vehicle parts that are affected by the DPPS.
The vehicle manufacturer needs to provide data, giving evidence that no impact point within the HIC 1000 zone as defined in Section 5.2.4 of Part B shall produce a head performance criterion (HIC15) of more than HIC 1000 during a
headform impact on the undeployed bonnet at the lower deployment threshold
speed times 0.9.
He furthermore needs to provide data, giving evidence that no impact point within the HIC 1700 zone as defined in Section 5.2.4 of Part B shall produce a head performance criterion (HIC) of more than HIC 1700 during a headform
impact on the undeployed bonnet at the lower deployment threshold speed times 0.9.
A minimum of three selected verification tests, one to each third, is to be performed.
The tests are to be performed with the adult
headform impactor in the adult headform test
area and with the child headform impactor in
the child headform test area as defined in
Section 3 of Part B.


5.	Headform Test Procedure at nominal velocity
	Comment by DAUSSE Irina: Mary - please word it better!

The dynamic test is regarded  as the default test configuration, representing the impact of the pedestrian’s head onto the DPPS. However, another test or multiple options may be chosen, based upon conditions:
5.1.	Static test option:
5.1.1.	Determination of headform test method (HIT vs TRT)
5.1.1.1. 	The determination of headform test of the DPPS is based on the comparison of the TRT as defined in paragraph 3.41. of this regulation with the HIT as defined in paragraph 3.25. of this regulation. 
5.1.1.2.	If the HIT at the impact point WAD is greater than or equal to the TRT (HIT≥TRT), static headform tests shall be conducted in the deployed position.

5.1.2.	The outer surface of the vehicle shall represent the deployed position. The outer surface of the vehicle shall be set to that position by appropriate means.	Comment by Zander, Oliver: The deployed position shall be referenced to the outer surface of the movable part of the DPPS?
5.1.3.	The test procedures specified in paragraphs 7.2. to 7.4. of this regulation shall apply.
5.1.4.	Static time constraint option: 
When there is a constraint on time for the stability of the system and HIT≥TRT, the launching time of the headform test shall insure that the system remains stable, as provided by the manufacturer (prerequisite in 1.2. of this Annex).


5.2.	Dynamic test option:
5.2.1.	For the systems which cannot maintain their deployed position, Dynamic Headform Test Procedure as defined in paragraph 3.39.2 shall apply.	Comment by 이승훈: Overlaps with 1.Requirement for DPPS
5.2.2.	If the HIT at the impact point WAD is less than the TRT (HIT<TRT), dynamic headform tests shall be conducted. The triggering time depends on the HIT vs. WAD information.
5.2.3.	The dynamic verification of a DPPS is based on a headform test performed on the DPPS, where the head form launch device and DPPS deployment are synchronized to achieve the correct HIT (head impact time).
The following steps are conducted:
5.2.3.1. Test accuracy at impact location
As the tolerances described in paragraphs 7.3.3. and 7.4.3. for location and paragraphs 7.3.4. and 7.4.4. for velocity may not be verified accurately in a dynamic test, prior to conducting the dynamic tests a 9.7 m/s, one headform test shall be conducted on the undeployed bonnet to confirm that impact velocity and impact location are within tolerances (location at the choice of the Testing Lab). 
If the velocity and impact location tolerances are met during the undeployed test, there is no requirement to meet these tolerances during dynamic tests, provided test inputs remain the same.

5.2.3.2.	To enable dynamic testing to be conducted, head impact time (HIT) and sensing time (ST) are required inputs, which shall be established by the following:
- HIT is obtained from human body model (HIT vs WAD (wrap around distance) graph, as in annex 3.
- ST is determined from OEM pre-requisite or sensor verification test as defined in paragraph 3.2.
The test facility shall ensure that the head impact occurs at the correct time relative to the deployment of the DPPS, taking into account the HIT and ST.   


5.3.	Combined test option:
If the bonnet top test area consists of sections where the HIT at the impact point WAD is less than TRT (HIT<TRT) as in paragraph 5.2.2. and sections where the HIT at the impact point WAD is greater or equal than TRT (HIT≥TRT), as in paragraph 5.1.1.1.1, then all tests points forwards of the corresponding wrap around distance WAD (HIT < TRT) will be tested dynamically. The remaining section of the bonnet top test area can be tested statically.
(see figure XX below).
 

 5.4.	All the headform tests shall be conducted in un-deployed position if the vehicle does not meet the pre-requisites as specified in this regulation at the impact speed of the headform specified in this Regulation. paragraphs 1 and 2 of this Annex 1. 	Comment by DAUSSE Irina: 4Feb22: Chair: Clarify which pre-requisites lead to passive bonnet testing.	Comment by Zander, Oliver: Prerequisites

5.5.	The test procedures specified in sections 7.2. to 7.4. of this regulation shall apply.

5.5.1.	The tolerance shall be determined [at the discretion of Technical Service in case the deviation from measuring points cannot be measured using existing appropriate technologies].	Comment by Zander, Oliver: n/a for GTR I think…
	



Annex 2	HIT determination

The HIT for the relevant pedestrian statures is calculated in the [deployed or undeployed] position of the outer surface, [as specified by the manufacturer]. Relevant are those statures amongst the 6-year old child, the 5%ile female, the 50%ile male and the 95%ile male, [whose heads] contact the outer surface in the headform test areas. Pedestrian statures shall be in a walking posture as defined in Annex 2.
The HIT is calculated at the vehicle speed as specified for the legform impact in this regulation and at the center line of the vehicle. 	Comment by Zander, Oliver: The procedure for HIT determination is describd in Annex 2.	Comment by Zander, Oliver: Suggest to delete because Annex 2 contains the procedure.
The simulation or test for determination of the HIT is determined at the vehicle speed as specified for the legform impact in this regulation and with the center of gravity (CoG) of the pedestrian’s head aligned with the centreline of the vehicle.

During the step defined in paragraph 4.1.1. of this Annex 1, also the Wrap Around Distance (WAD) is determined for the position of the head contact at the centreline of the vehicle for each pedestrian stature. A graph shall be plotted with a [linear regression / polygonal line under R2<0.99, using each HIT and WAD]. This graph shall be used to determine the equivalent HIT for each measuring point with a corresponding WAD.
A graph (figure 1) shall be plotted with a [best-fit straight line] with respect to each HIT and WAD. This graph shall be used to determine the equivalent HIT for each measuring point with a corresponding WAD, rounded to 1mm.
[image: ]






Figure xy: Head Impact Time over Wrap Around Distance



“Annex  2.	Comment by Zander, Oliver: Still to be drafted?
HIT determination procedure

1.	Simulation model / OZ/ Physical test tool 

1.1.	When the numerical or physical simulation [OZ: “numerical simulation or experimental test”?] is conducted, the manufacturer shall prove the biofidelity of the numerical or physical simulation tool / test tool as defined in section 3.3. of this regulation.
1.2.	The simulation condition and definition of a walking posture forof the numerical or physical simulation modeltool OZ: or physical test tool are specified in paragraph 1.2.1 and 1.2.2 of this Annex2., respectively.

1.2.1	Pedestrian numerical or physical simulation model or test tool shall be facing in a direction perpendicular to the vehicle centerline with the H-point in the same longitudinal plane as the vehicle centerline. The walking posture shall be set to the posture specified in section 3.2.1 of TB024 (Technical Bulletin - Pedestrian Human Model Certification, Euro NCAP, 2017). For other size of simulation modeltool, the walking posture shall be set so that the relative angle of each body section is same as to the angle specified in TB024. The friction value to be applied between the foot and the ground shall be 0.3.
1.2.2	Section 4.8.1.2 of SAE J2782_201010 shall be used for car attitude. Section 4.8.2 of SAE J2782_201010 shall be used for impact speed. Section 4.8.3 of SAE J2782_201010 shall be used for dummy pre-test position, pedestrian supporting and release. For other size of simulation modeltool, the walking posture shall be set so that the relative angle of each body section is same as to the angle specified in section 4.8.3 of SAE J2782_201010.

2.	Simulation procedure
 
3.	Physical test procedure	






Confidential C

image1.png
HIC Difference between Dynamic and Static Condition

Car model and simulation conditions
Schematic of this investigation

Car model and detailed simulation condition
@ Car moder:with active bonnet (static test i+
Seaitabie In 3l of nesdform test area)

@ Actuator iocation: Below the bonnet hinge

. “maximom considering
TRT (anough for static test)

HIC difference between dynamic and static condition at the start
timing of overshoot was virtually confirmed




image2.emf



Detection Area 
≥ 75%


Relevant Vehicle Width 


≤ 12,5% ≤ 12,5%






image3.png
0PPS positoninZ

Time.

oPPSin

Timeof

Time Time
(s o1

Total Response Time (TRT)

Head Impact Time (HIT) 6¥0.

So%/95%:
No Head Contact
with Bonnet

Head Impact Time (HIT) 5%





image4.png
DPPS Flowchart

~System e (b, reused Dih, DT TR bomet kg

Dtacton srer schtonalowss eshld b tsction e

T8 w0 comiaton

1

W32 o)

‘bt 40D it ] eomans





image5.png
Pedestian detecton

e pecds

Prtectonatower

i ofbomet dptyoment

Satictest @ uly
epioyed poston

ynamic et @ HT





image6.jpeg
Statictime |

Testing time aim = LAB tests represent real life

ORI TRT withou bl oo 1 0995

e -

[ -

constrant

s .





image7.png
Detection Area




image8.png
BEE B

Head Impact Time (ms)
N s o o®
o3 888

HIT vs WAD

SthF

500

TRT = 60ms

®
6Y0

WAD = 1390

1000 1500 2000 2500
Wrap Around Distance (mm)




image9.jpeg
1

npact

Head

160

140

120

100

0

500

HIT vs WAD

o5th M
50th M *
°
0
6Y0 SthF
P
1000 1500 2000 2500

Wrap Around Distance (mm)




