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GREEN - comments to problems raised by headlamp manufacturers
BLUE - comments to GTB WG FL presentation (SLR-27-13)
Gert Langhammer raised the problem concerning feasibility to obtain by present halogen headlamps some illumination values proposed by Poland (SLR-24-09). The proposed values were based on TC4-45 results. If I correctly understood Gert mentioned that (halogen) reflection systems are unable to create road illumination as far from the car as 100-150m and maintain present glare/initial aim requirements. But projection systems are able to. This looks to be important technology (design) issue mentioned in SLR-27-07:

“We cannot forget that the “performance based” requirements might effectively restrict particular existing technologies because of internal restrictions of such technologies which might be insufficient to deliver required performance - basically for safety reasons. Ignoring this reality might lead to design protecting requirements which would be effectively questioned as not “performance based”. Depending on technology details it might mean restriction for some technologies but it is no other choice to have really good things on the market.”
Before explaining little more this problem I would like refer to the photometric values for RID proposed by GTB FL. 
If I correctly understand GTB WG FL proposed the performance-based values. However, we expect clear and detailed performance justification to each proposed value (like distance, left- right position or illuminance). What does mean for performance 1.7 lx and why it differs from 1.9 lx or 2.0 lx or 1.0 lx or 0.5 lx or 4.0 lx etc? As well as distances chosen and width e.g. why only outside for 40 m etc.  We have also significant doubts regarding holes in illumination requirements. Details are expressed on drawing below. 
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It is also question why the illuminance value in point 75R is increased by 20%? What does it mean for performance? E.g. how much will it increase the road illumination distance or another numbers in relation to safety?

Because points and values are changed comparing present R112 requirements we have question if values proposed by GTB WG FL does restrict any existing headlamp design which are today legal? Is it anyhow taken into account? Is there any knowledge which design can be restricted and how much? Or is there only combination of some values which can be relatively simply obtain by all present or intended (like cheap LED) technologies? 
Coming back to problem raised by Gert - eventual given technology restrictions by performance-based requirements. Looking from point of view of proposal presented by Poland (SLR-24-09) it looks possible that the headlamp of reflection type may meet such performance requirements as well. It is because Polish proposal beside of new attempt to defining requirements for road illumination also propose new attempt for glare. Proposing fixed value for glare areas allow for non-uniform intensity in vertical co-ordinate system instead of today fixed value for whole glare zone. This mean that intensity may decrease with increasing vertical angle and therefore can be higher value just over cut-off than today. This means that close to horizon it can be accepted higher glare intensity than today but illuminance at oncoming driver eye will be maintained. 
It was raised by Beny Grigorescu that H4 passing beam headlamp can be of better quality than e.g. H7. But talking about performance-based requirements and technology restriction it is important to have some basic assumption. Using the same space (e.g. circular headlamp diameter and the same technology - reflection one) is rather obvious that better performance will be much easier to obtain by H7 headlamp. But when compare (small) H7 headlamp just meeting present Reg. 112 minimum values with big optimally designed H4 headlamp is obvious that H4 will win. But the question is if true performance requirements with higher expectations than today can be met by all present technologies (appropriately designed) or some restrictions may occur?
The shape of areas and the values proposed in SLR-24-09 are up to discussion. If they are not feasible or too restrictive for any or all technologies the headlamp industry should justify and prove values which will be sufficient for safety (expressed with numbers) but realistic from point view of present best technologies. If there are mistakes or unrealistic values proposed than they should be corrected. But general idea is obviously better than preserving points and segments directly taken from the philosophy of present requirements based on parabolic design. 
This could open space to discuss about details of eventual compromise between technology restrictions, costs and safety factors. GTB Glare and Visibility Forum (Geneva, 22 October 2018) clearly showed the importance of passing beam for safety. The very important message is that for typical night driving situation the road illumination is generally insufficient to stop vehicle before unexpected obstacle like pedestrian or animal.
We supplemented this research by analyze of accidents with pedestrians which happen some days before and after autumn time change date.

There were analyzed accidents which happened in Poland 7 days prior to summer/winter time change and 7 day after. There were selected accidents with pedestrians outside build-up areas. First part of analyzed accidents happened during one hour before sunset. The second happened one hour after sunset. There were similar clock hours between 16:00-17:30 depending on geographic co-ordinates. There were analyzed data of time change period between 2013 and 2017. Accident data were taken from Polish Road Safety Observatory database. 

In these days and hours between 0% and 13% of such accidents happened during the day within one hour before sunset and before time change when 87% to 100% accidents happened in similar clock time but after sunset. Average value for 2013-2017 was 8% before sunset an 92% after it.
The conclusion looks to be quite clear. In situation when road is illuminated basically by headlamps only (usually passing beam because of traffic conditions) it is much higher risk of pedestrian accident than during the day. It was raised many times that passing beam is usually insufficient to illuminate the road at the distance appropriate to see pedestrian by allowed speed. It is difficult to say how much the disability glare influenced these results. We are aware that beside minimum type approval requirements there are additional factors influencing visibility like misaim, dirty or aged headlamps, improper light sources etc. However above results are fully in line with results presented by J. Kobbert, K. Kosmas, Prof. T. Q. Khanh; Michael J. Flannagan and John D. Bullough during above mentioned Forum. In our understanding these all research results cannot be ignored by preparation new safety oriented and performance based RID requirements.
The other significant problem (if I correctly understood GTB FL presentation) is that requirements proposed by GTB are strongly restricted to measure small number of points/segments. 
This also looks like design-based requirements which is not sufficiently justified and proved. Measurement procedure issue raised against SLR-24-09 (e.g. random procedure) looks to be caused by misunderstanding. In our opinion new RID requirements should guarantee minimum performance in all needed areas which should be efficiently verified.
Presently during measurements according e.g. Reg No. 112 some areas are scanned by goniometer to find maxima and minima. Measurements should be adjusted to effective verification the performance-based requirements. There is no reason or obligation to propose do measurements identically as today. The only request which should be addressed is effectively verify if new requirements will be met. Therefore, new but feasible measuring procedure may be proposed if needed.
This document is based only on the personal view and interpretation of the author
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