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Proposal for the amendments to Global Technical Regulation No. 9 (Pedestrian Protection)

Incl. modifications proposed by pedestrian safety experts of OICA_rev.;
Incl. items discussed in the 1st meeting of TF-DPPS (for reference only!)
Incl. JASIC proposals
Modification Proposal from JAMA
Modifications from OICA/IG 1st draft proposal + 20thNov./18Feb drafting committee  

This informal document is prepared by Republic of Korea and OICA based on a paper 
that (INF/GR/PS/141 Rev.1) of the former IWG available at:
www.unece.org/trans/main/wp29/wp29wgs/wp29grsp/pedestrian_8.html
The modifications to the current text of the Regulation are marked in bold or strikethrough characters.

B. Preamble

The test provisions laid down in this regulation are designed to improve protection from injury caused by the vehicle front during a collision with a pedestrian or other vulnerable road user.
Where the vehicle is equipped with a Deployable Pedestrian Protection System, as defined in this Regulation, these test provisions can, due to the complexity of testing those systems, only represent spot checks. [Nevertheless, it is the due care of the car manufacturer that any active devices of passive pedestrian safety continue to meet the required safety level (in particular, reasonable protection (as provided by passive systems (non-DPPS), outside the test procedure parameters (at speeds below and beyond the sensing velocity range, limitation of total response time TRT, detection of the hardest to detect pedestrian HTD, reasonable actual protection level, reasonable sensing width), in order to act as intended in the event of a collision with a pedestrian.
OZ: If the vehicle is equipped with a Deployable Pedestrian Protection System as defined in paragraph 2.19 of the Regulation, the test provisions laid down for type approval can, due to the complexity of testing those systems, only represent spot checks. Nevertheless it is due care of the car manufacturer that any active devices of passive pedestrian safety will ensure the necessary protection  (e.g. for a variation of speeds and pedestrian statures) in order to act as intended in the event of a collision with a pedestrian.	Comment by DAUSSE Irina: OZ: alternative wording proposal on 18 Feb

A. Proposal
Amend paragraph 3.1., to read:
“3.1. 	‘Adult headform test area’ is an area on the outer surfaces of the front structure. The area is bounded, in the front, by a wrap around distance (WAD) of 1,700 mm and, at the rear, by the rear reference line for adult headform and, at each side, by the side reference line. 	Comment by DAUSSE Irina: The marking of the test areas (adult+child) is moved to Annex 1


Insert the new paragraph 3.3., to read:
“3.3. 	‘Appropriate simulation tool’ means a numerical (HBM- human body model) or physical tool (pedestrian dummy) designed to represent human bodies in the percentiles referred to in Annex 1.”	Comment by DAUSSE Irina: OZ: Ít seems unlikely for and is not the purpose of a physical tool (dummy) to represent a HBM.
What is the intention? Either to represent a pedestrian (then a dummy can be used as alternative to a HBM), or to represent a HBM, in latter case a dummy is notrappropriate.

OICA: we can have either numerical or physical simulation. We want to represent a pedestrian (therefore a physical dummy is OK).

Renumber the following paragraphs 3.3. (old) to 3.4. (new), 3.4. (old) to 3.5. (new) etc.

Amend paragraph 3.12. (old), to read:
“3.13. 	‘Child headform test area’ is an area on the outer surfaces of the front structure. The area is bounded, in the front, by the front reference line for child headform, and, at the rear, by the WAD1700 line, and, at each side, by the side reference lines. In case of deployable systems, that area shall be defined with deployable systems deactivated. In case of a technology that makes it impossible to maintain its deployed position, the mark-up is conducted with deployable systems deactivated.”	Comment by DAUSSE Irina: Moved to test procedure Annex 1
Where a DPPS is fitted, the manufacturer shall state which area is marked-up, either the deployed (as in paragraph 3.19) or un deployed position (as in paragraph xxx).

Insert the new paragraph 3.14., to read:
“3.14.	‘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.”

Renumber paragraph 3.13. (old) to 3.15. (new).

Insert the following new paragraphs, to read:
“3.16.	‘Deployable Pedestrian Protection System’ (DPPS) means a technical system consisting of the deploying system as defined in paragraph 3.17. and [all] other vehicle components [involved in the activation], such as the bonnet[, the wiring, the sensors] etc.
	‘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 § 3.17 below, together with other related components required for its function, e.g. bonnet, sensors, wiring, etc.	Comment by zandero: It should be made clear what is the purpose for introducing this system. : 
OICA: this is the proposed answer.

3.17.	‘Deploy system’ means a technical system, such as e.g. airbags, springs, pyrotechnic actuators etc. that changes the vehicle outer surface as defined in paragraph 3.32. from a position of normal use in the vehicle to the deployed position as defined in paragraph 3.19.	Comment by DAUSSE Irina: OICA to check if « deployment module » would be acceptable ( easier to differentiate from DPPS)
Deployment Module means a unit, comprising components, such as  airbags, springs, 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 §3.19.

3.18.	‘Deployment Time’ (DT) means the duration from the initiation of the Deployment Module until the DPPS reaches for the first time its deployed position, as defined in paragraph 3.19.	Comment by DAUSSE Irina: OZ : its activated part - tbc	Comment by DAUSSE Irina: IDIADA proposal : integrated.

 “3.35.	‘Sensor Time (ST)’ is the time:
From the first contact of a pedestrian with the bumper to the initiation of the deploying system for contact sensors;
From the recognition of an imminent pedestrian impact to the initiation of the deploying system for non-contact sensors.”
‘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;
Sensing Time (ST) means the duration from the recognition of an imminent pedestrian impact to the initiation of the Deployment Module for non-contact sensors.”	Comment by DAUSSE Irina: Need further explanation about how this time should be used  and tested (wrt HIT, etc…)

Renumber the following paragraphs 3.24. (old) to 3.36. (new), 3.25. (old) to 3.37. (new) etc.

Insert new paragraph 3.38., to read:
“3.38.	‘Total Response Time (TRT)’ is the time from the first contact of a pedestrian with the bumper until the system reaches the deployed position as defined in paragraph 3.19.

‘Total Response Time (TRT)’ means the duration from the first contact of a pedestrian with the vehicle front to the deployed position of the DPPS. It is the Sensing Time (ST) in addition to the Deployment Time (DT).




IDIADA: ‘Deployment Time’ (DT) is the time from the initiation of a deploying system until the system reaches [passes the first time] the [final] deployed position [This has to be demonstrated by using tracking means].	Comment by DAUSSE Irina: All comments taken into account


3.19.	‘Deployed position’ means the position of the vehicle outer surface equipped with the DPPS that can be maintained by the system after its activation. Deployed position shall be specified by the manufacturer. 	
3.20 	‘Deployed position’ means the position of the [deployment module] displaced to its designed position specified by the manufacturer. 	Comment by zandero: Deployment height?	Comment by zandero: Too many definitions! In 3.18 we define the deployed position of the deploying system. In 3.19 the deployed position  refers to the position of the lifted vehicle outer surface, which is not the same. Suggest to change to deploying system, too.
[It must be avoided that the position goes below the one previously specified after the overshoot phase. If this is the case, then the tests will be done in dynamic synchronized (9.1.0)].”

3.21 	According to the position of the DPPS during its activation, several testing scenarios are considered:


3.21.1	Dynamic synchronized tests: This is regarded as default test configuration to represent the impact of the pedestrian’s head onto the DPPS (See Annex. 6
This configuration will be applied when HIT<TRT or the system is not stable The triggering time depends on the HIT vs. WAD information.
3.21.2	Dynamic tests: When there is a constraint on time for the stability of the system and HIT>TRT. The triggering time depends on the stability information provided by the manufacturer ( see Annex 1, 0 c) ) 	Comment by Bernhard Hirschbeck: As it was proved that HIT>TRT, the triggering time can be delayed after overshoot time, demonstrated in 9.1.2 while the stability of the DPPS remains.
3.21.3	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 statically (bonnet deployed in advance).
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3.20. 	‘Un-deployed position’ means the position of the vehicle outer surface equipped with the DPPS that is in non-activated (normal use) position.

Renumber the following paragraphs 3.14. (old) to 3.20. (new), 3.15. (old) to 3.21. (new) etc.

Insert the new paragraph 3.24., to read:
“3.24.	‘Head Impact Time (HIT)’ means the time from the first contact of a pedestrian with the bumper to the time of a pedestrian head to the outer surface contact.”
 ‘Head Impact Time (HIT)’ means the time from the first contact of a pedestrian leg [part (without arms )] with the bumper (= Body Impact time) to the contact time of a pedestrian head to the outer surface contact. 	Comment by Bernhard Hirschbeck: Is it always sure that the contact is always in the leg? 6yo can also be first contact in hip/shoulder, depends on the vehicle’s height and shape (had this in a project).
‘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 zandero: Not necessarily the bumper?!
Is the bumper defined? 	Comment by DAUSSE Irina: Depending on vehicle front end design, just in case there is a hit on a high bonnet, not first on the bumper.



Renumber the following paragraphs 3.18. (old) to 3.25. (new) and 3.19. (old) to 3.26. (new)

Insert new paragraph 3.27., to read:
“3.27.	‘Initiation of the Deployment Module’ means, at the discretion 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 DAUSSE Irina: OZ/ What is then the difference between DPPS and deploying system? The same? Then one of the two definitions can be deleted!
OICA: you’re right, it is Deployment Module


Renumber the following paragraphs 3.20. (old) to 3.28. (new) and 3.21. (old) to 3.29. (new)

Insert new paragraph 3.30., to read:
“3.30.	Non-contact sensors are all sensors other than the contact sensors defined in paragraph 3.14.”	Comment by DAUSSE Irina: Included in general detection sensors §3.14 definition
Non-contact Sensors: all sensors, which can detect pedestrian other than contact sensors prior to impact.  why do we need to define this? 	Comment by zandero: Do non-contact based sensors detect a pedstrian prior to impact / after impact? Is there a possibility for them avoiding accidents or is this option excluded because DPPS are linked to deploying systems? 	Comment by DAUSSE Irina: OICA : tbd further explain, where to use it, or delete it.

Renumber the following paragraphs 3.22. (old) to 3.31. (new).

Insert new paragraph 3.32., to read:
“3.32.	‘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.”	Comment by DAUSSE Irina: Clarification, as requested by OZ.

Renumber the following paragraphs 3.23. (old) to 3.33. (new).

Insert new paragraph 3.34., to read:
“3.34.	‘Sensing area’ is the area in the lateral direction of the vehicle within which activation of the DPPS is ensured in a vehicle-pedestrian impact.”
‘Sensing width’ is the width in the lateral direction of the vehicle, within which the DPPS is activated in case of a pedestrian impact.”
Insert new paragraph 3.35., to read:
Renumber the following paragraphs 3.27. (old) to 3.39. (new), 3.28. (old) to 3.40. (new) etc.

Amend Paragraph 6.2.2., to read:
“6.2.2.	DPPS designed to protect pedestrians shall be tested according to the test procedure defined in Annex 1. All devices designed to protect vulnerable road users when impacted by the vehicle shall be correctly activated before and/or be active during the relevant test. It shall be the responsibility of the manufacturer to show that any devices will act as intended in a pedestrian impact.”
Where fitted, a DPPS shall be tested according to the test procedure defined in Annex 1.	Comment by zandero: Deploying system? See also 3.27.


Insert a new Annex 1., to read:
“Annex 1.
TEST PROCEDURE FOR DEPLOYABLE PEDESTRIAN PROTECTION SYSTEMS (DPPS) OF THE OUTER SURFACE	Comment by DAUSSE Irina: To be sure to include the airbags



In order for systems to be assessed in the deployed position or for the system to be deployed during the tests, it will be necessary for the vehicle manufacturer to provide the relevant detailed information highlighted in this Annex before any testing begins. The vehicle manufacturer is responsible for providing all necessary information regarding detection of pedestrians and the deployment of the system. Based on the evidence provided, activation of the system in the headform test will be determined.
0. OZ: If the vehicle is fitted with the deployable pedestrian protection system (DPPS), all necessary information and data for conducting the tests as specified in this regulation shall be provided, including but not limited to: 

a) the system specification:
- Sensing information: Type (pressure, optical, vision…), Sensor locations, Operation process 	Comment by DAUSSE Irina: Chart of system overview: physical principle of sensing system+ velocity range. 
All parts affected by sensors. 
- Deployment module information: Component description (actuator, hinge...), Mechanism explanation, Intended deployment height information, Operating range
	Comment by DAUSSE Irina: Question : is this Min-max height range ? does it mean 25hm/h until 50km/h range ? 
b) the HIT information, TRT (ST+DT) information 	Comment by zandero: Will this be provided by the mnufcturer, or checked  by the authority?
OICA: videos must be provided by OEM, and TA Sce will check it. (= NCAP)
c) System information to ensure conditions in which the physical tests have to be performed in the test laboratory:
Operating range, TRT (ST+DT) information, evolution of system stability from deployment until [15]minutes ([900] seconds) [300-500ms], e.g. pressure or force vs. time diagram. With this information the technical service can decide that the test can be done in static instead of dynamically tested or dynamic synchronized.	Comment by Bernhard Hirschbeck: To be discussed	Comment by DAUSSE Irina: OICA proposes [300-500ms] which is [3-5] times the largest HIT possible in a pedestrian hit. Based on HBM simulations. 
d) [the [mark-up (deployed or undeployed)] method of determining the head impact area.] 

At the discretion of the manufacturer, the performance of a DPPS can be shown by the static headform test procedure or the dynamic headform test procedure [or the combined (dynamic or static, depending on which hit point) headform test procedure], as applicable.
If this information is not supplied, the test will be marked-up and tested in the un-
deployed position.  

1.	Requirement for Deployed Position

The vehicle outer surface with the deployable PP system capable of maintaining the deployed position shall reach a position equal to or above the deployed position during the time between the Total Response Time and the Head Impact Time that corresponds to the rear end of the [headform] test area. 
Check of ‘Deployment Time’ (DT), which is the duration from the initiation of the Deployment Module until the DPPS reaches for the first time its deployed position, by using appropriate tracking means (e.g. high speed videos or accelerometer, or laser… ).	Comment by DAUSSE Irina: Took into account IDIADA proposal.
Needed only for static tests: check with IDIADA possible methods as e.g. in().


2.	Activation Test to Certify Sensing Area [width]

2.1.	A vehicle manufacturer shall specify the sensing area [width] intended to detect a pedestrian and the lowest speed of activation of the Deployable Pedestrian Protection System.

2.2	The system activation shall be confirmed by using [the legform or upper legform impactor] at the vehicle speed as specified in this regulation and lowest speed of activation of the deployable system, and at the center line of the vehicle, the outer most location of the specified area and the representative location of the vehicle. Test may be omitted in case the representative location is the outer most of the intended area to activate.

2.3	In this sensing area, a static headform test or a dynamic headform test as defined in paragraphs 5 and 6, respectively, may be performed.

2.4	Outside of this sensing area, the test shall be performed with the deployable system being deactivated.


3.	Test at the Lowest Speed of Activation

3.1	A vehicle manufacturer shall specify the lowest speed of activation of the deployable system.

3.1.         The outer surface of the vehicle shall be in undeployed position.

3.2.         The test procedures specified in sections 7.2. to 7.4. shall apply except for impact speed.

3.3.        The impact speed of the headform is defined as following:
Head impact speed = [0.9] times lowest speed of activation of the deployable system.
OICA/OZ: Test with child/small adult or adult headform impactor at undeployed position of the movable bonnet at lower deployment threshold speed (LTS): 
		head impact speed = 0.9 * LTS
= 0.9 times Lower Threshold Speed	Comment by DAUSSE Irina [2]: Tech Services & OEMs to check internally if this low speed still gets accurate results?
KATRI: some testing equipment does not cover this range of low speed. 
IDIADA: until 15kph no problem

	GTR: no min no of tests (but in UNR: 1 test per 1/3 headform area – min distance tbd)



3.3	All the headform tests shall be conducted in undeployed position if the vehicle does not meet the requirements as specified in this regulation at the impact speed of the headform specified in paragraph 3.3. of this Annex. 

4bis. 	Method of marking-up the head test area.  

	Jasic: In case of deployable PP systems, [the headform test areas 3.1 and 3.1.3.] [that area] shall be defined with deployable PP systems deactivated. In case of a technology that makes it impossible to maintain its deployed position, the mark-up is conducted with deployable systems deactivated.”	Comment by DAUSSE Irina: To OICA : is defining & marking-up the same thing ? if yes, these 2 sentences are redundant.
If not, maybe clarify it.
OICA: Where a DPPS is fitted, the manufacturer shall state if the headform test areas [§ 3.1 and 3.13] are marked-up in the deployed or undeployed position. 	Comment by zandero: What are the criteria for marking up in either the deployed or the undeployed position?
OZ: What are the criteria for marking up in either the deployed or the undeployed position?	Comment by DAUSSE Irina: OICA to prepare answer to OZ.
EB: proposal – tbd: always undeployed marking, but delete those points which are unreacheable or resulting in multiple contacts.
Ben? – sketches going-on
GM: it results in a mixture, too complicated. Prefers “OEM choice”.
Tb further discussed
EB: undeployed, but OEM/tech Services get the possibility to delete points that are not representing the system in deployed status. (more examples/definitions/sketches needed.
IDIADA: Method of marking-up the head test area.  Depending on the DPPS, this shall be done in [either the deployed or] un-deployed state.  [The manufacturer has to state if the marking was carried out in the deployed or un-deployed state.]
In case of deployable PP systems, that area shall be defined with deployable PP systems deactivated. 	Comment by DAUSSE Irina: To OICA : is defining & marking-up the same thing ? if yes, these 2 sentences are redundant.
If not, maybe clarify it.	Comment by DAUSSE Irina: We propose to move all these sentences in the Annex 1 test procedure, § “marking-up”.	Comment by DAUSSE Irina: Moved to test procedure Annex 1. 
In case of a technology that makes it impossible to maintain its deployed position, the mark-up is conducted with deployable systems deactivated.”
Where a DPPS is fitted, the manufacturer shall state which area is marked-up, either the deployed or undeployed position .	Comment by zandero: What are the criteria for marking up in either the deployed or the undeployed position?
OZ: What are the criteria for marking up in either the deployed or the undeployed position?	Comment by DAUSSE Irina: OICA to prepare answer to OZ.
EB: proposal – tbd: always undeployed marking, but delete those points which are unreacheable or resulting in multiple contacts.
Ben? – sketches going-on
GM: it results in a mixture, too complicated. Prefers “OEM choice”.
Tb further discussed
EB: undeployed, but OEM/tech Services get the possibility to delete points that are not representing the system in deployed status. (more examples/definitions/sketches needed.



4.	Determination of Static Headform Test Procedure

The static verification of the deployable system is based on the comparison of the TRT as defined in paragraph 3.38. with the HIT as defined in paragraph 3.24. To conduct static headform tests in the deployed position, the HIT must be greater than or equal to the TRT.
The static headform test procedure is applicable for those areas within the headform test area and for those pedestrian statures where the deployable system is activated as proven by the manufacturer.
For the systems which cannot maintain its deployed position, Dynamic Headform Test Procedure as defined in paragraph 6. of this Annex shall apply.
The following steps are conducted:

4.1.	The HIT for the relevant pedestrian statures is calculated in the deployed position of the outer surface. 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 paragraph 8.2. of this Annex, using an appropriate simulation tool.using an appropriate simulation tool.
The HIT is calculated at the vehicle speed as specified for the legform impact in this regulation and at the centerline of the vehicle. 
OZ: The simulation / 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.

4.2.	During the step defined in paragraph 4.1. of this Annex, also the Wrap Around Distance (WAD) is determined for the position of the head contact for each pedestrian stature. A graph shall be plotted with a [polygonal line using 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.
IDIADA: 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.	Comment by DAUSSE Irina [2]: CAE = easy ; what about physical dummy? Precision matter.
[image: ]	Comment by DAUSSE Irina: OZ graph from ENCAP testing
Figure xy: Head Impact Time over Wrap Around Distance

4.3.	The TRT is calculated from the ST as defined in paragraph 3.34. and the DT as defined in item 3.18.:
	Total Response Time (TRT) = Sensor Time (ST) + Deployment Time (DT)

A manufacturer may choose to not define ST and DT separately but show the TRT only. In this case, the TRT is measured  [during a legform to bumper test or during an upper legform to bumper test] as appropriate for the location which represents the sensing performance of the systemvehicle  to be tested, at the vehicle speed as specified in this regulation and at the representative locationcentreline of the vehicle. Test may be omitted in case the representative location is the outer most of the intended area to activate. Alternatively, a manufacturer may omit the determination of the TRT and may select only the dynamic headform test procedure as defined in section 6 of this annex.	Comment by zandero: Who is doing this? Manufacturer? Authority?
Do we need to specify the kind of test? Other tests could also be possible, e.g. driving tests etc.
How do we measure? Signals? Video? Whatever?	Comment by DAUSSE Irina: OICA proposal: OEM to provie a video.

4.4.	The ST is determined according to section 7 of this Annex.

4.5.	The DT shall be documented by a travel vs. time diagram (fig. 2) from measurement at reference points on the deploying system.
	Add definition of DT wrt TRT near actuator on the surface of the hood: search for definition already done in former meeting (Ben).

4.6.	For the assessment of the deployable system, the TRT is compared with the HIT value as determined in paragraph 4.2. of this Annex to demonstrate the performance of the system. Headform tests shall be conducted based on the result of the comparison between the TRT and the HIT:

4.6.1.	If the TRT is equal to or less than the HIT, perform a static headform test described in section 5 of this Annex with the system in the deployed position as defined in paragraph 3.19. of this regulation. The bonnet shall be set to that position by appropriate means.D R A F T

4.6.2.	If the TRT is greater than the HIT, perform a dynamic headform test for all measuring points according to the WAD, following the procedure described in section 6 of this Annex.
4.6.3.	If the HIT is less than the ST, perform a headform test in the un-deployed position.D R A F T



5.	Static Headform Test Procedure
OZ: Headform Test Procedure on static DPPS	Comment by zandero: The headform tests are dynamic. DPPS is deployed and  afterwards static.

5.1.         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.
OICA: The headform test procedure on static DPPS is applicable for those areas within the headform test area and for those pedestrian statures where the time criteria (TRT<HIT heads) are met.
At the choice of the vehicle manufactuer, all headform tests can be performed dynamically.

5.2.         The test procedures specified in sections 7.2. to 7.4. shall apply.

6.	Dynamic Headform Test Procedure

The dynamic verification of a deployable system is based on a headform test performed on the deployable pedestrian protection system, which is deployed synchronized during testing, representing a full human body impact simulation.
The following steps are conducted:

6.1.	The HIT for the relevant pedestrian statures is calculated in the undeployed position of the outer surface. 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 paragraph 8.2. of this Annex, using an appropriate simulation tool or a physical test tool.
The HIT is calculated at the vehicle speed as specified for the legform impact in this regulation and at the centerline of the vehicle. 
	OZ: The HIT is calculated 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 vehicle centreline.. 


6.2.	During the step defined in paragraph 6.1. of this Annex, also the Wrap Around Distance (WAD) is determined for the position of the head contact for each pedestrian stature. A graph shall be plotted with a [polygonal line using [best-fit straight line with respect to] 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.	Comment by DAUSSE Irina: OICA supports the ENCAP method. tbd in March meeting.Decision tbd in March meeting.	Comment by DAUSSE Irina [2]: CAE = easy ; what about physical dummy? Precision matter.
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Maximum difference of HIT from actual value of HIT calculated from 
simulation using HBMs (same as Methodl) were compared in 12 car models ]
6.3.	The ST is determined according to section 7 of this Annex.

6.4.	Perform headform tests to the applicable headform test area. The headform propulsion device and the deploying system are 
1) synchronized according to 3.21.1, based on HIT and ST data for each impact, to ensure a test timing representing a full human body impact simulation.
2) within the 

OZ/ Perform headform tests to the applicable headform test area. The headform propulsion device and the DPPS are synchronized, based on HIT and ST data for each impact, to ensure a test timing to represent a pedestrian impact on the actual position of the DPPS as required in paragraph 0.

6.5.	The test procedures specified in sections 7.2. to 7.4. shall apply.

6.6.	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].
	


7.	Test Procedure to Measure the Sensor Time (ST)	Comment by DAUSSE Irina: OZ/ Who determies the ST? OEM? Authority? How? Signals? Video?
OICA/ video: see TRT.


7.1	For contact sensors as defined in paragraph 3.14. of this regulation, the ST is measured during a [legform to bumper test or during an upper legform to bumper test] as appropriate for the location which represents the sensing performance of the systemvehicle to be tested, at the vehicle speed as specified in this regulation and at the representative locationcentreline of the vehicle.
If the deploying system does not deploy in this test, the headform tests are performed with the deploying system in undeployed position.	Comment by DAUSSE Irina: Not necessary, because the length of FlexPLI covers all vehicles (including higher ones).

7.2.	For non-contact sensors as defined in paragraph 3.30. of this regulation, the manufacturer may define the ST the ST based on the technology used.	Comment by zandero: How?

8.	Simulation model / OZ/ Physical test tool

8.1.	When the numerical or physical simulation [OZ: “numerical simulation or experimental test”?] is conducted, the manufacturer shall provide supporting evidences showingprove the biofidelityappropriateness of  of the simulation tool / test tool as defined in section 3.3. of this regulation. as well as the suitable biofidelity and kinematics of the chosen model. The walking posture of the model shall include the following conditions:D R A F T

8.2.	The simulation condition and definition of a walking posture for numerical simulation model OZ: or physical test tool are specified in paragraph 8.2.1 and 8.2.2 of this Annex, respectively.

8.2.1	Pedestrian numerical 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 model, 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.
8.2.2	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 model, 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.
B.	Justification
	1.	Since the current test procedure of GTR No. 9 for deployable devices is not clearly specified and suitable for a self-certification system, the test procedure for deployable devices to protect vulnerable road users should be specific so the test can be consistently carried out.
			D R A F T
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