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ü This presentation is an approach to match minimum safety aspects with environmental needs.

ü The aim of this presentation IS NOT

1. To propose any changes to the operation range of an AVAS.

2. To propose any new sound pressure values, neither for minimum nor maximum sound or for 
frequency bands.

ü The aim of this presentation IS

1. To convey an understanding for the interaction between vehicle safety and low sound emission.

2. Both disciplines are important and manufacturer need to integrate both aspects into the vehicle 
design.

C o n s i d e r a t i o n  o n  t h e  o n g o i n g  d e v e l o p m e n t  o f  U N  R 1 3 8  ( Q R T V )
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üHistorical background on the development of QRTV regulations

ü{ŎƛŜƴǘƛŦƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ŘŜǘŜǊƳƛƴŜ άǎŀŦŜ ŘŜǘŜŎǘƛƻƴέ

üBackground noise (BGN) considerations

ü¦ǎŜ ƻŦ bI¢{! ǎŎƛŜƴǘƛŦƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ŜǾŀƭǳŀǘŜ άǎŀŦŜ ƳƛƴƛƳǳƳ 
ǎƻǳƴŘέ ŦƻǊ ƻǘƘŜǊ ƻǇŜǊŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎ

üConclusions for UN R138 with regard to minimum safety

üRecommendations

O v e r v i e w
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Content of this Presentation
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ü The core of this presentation is the NHTSA scientific approach as described in and 
published with the New Proposal for Rule Making (NPRM) Docket No. NHTSA-2011-
0148, RIN 2127-AK93

ü The US has taken the lead in the development of minimum safety standards for QRTV

1. Started in 2010 with an informal Working Group of GRB und the Chair of USA (EPA)

2. Continued in 2012 by the GTR Working on QRTV under the chair of USA (NHTSA)

3. Continued from 2014 by a parallel Informal Working Group QRTV for drafting an UNECE 
Regulation (58 agreement) under the chair of Germany 

4. The results were US Federal Law FMVSS 141 and UN-ECE Regulation No. 138

I n f o r m a t i o n  a n d  S o u r c e s  u s e d  i n  t h i s  p r e s e n t a t i o n
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Historical Background
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ü The scientific background was mainly provided by USA, Japan, OICA and Universities.

ü The models used by the various organizations for the evaluation of the sound 
perception were very similar. 

ü Therefore, this presentation is built on the NHTSA approach to determine minimum 
sound levels for a safety detection of vehicles by pedestrians.

Documents published between 
2010 and 2016 on the 
development of QRTV:

- GRB-55-14 - Report Chair of IWG 
Quiet Vehicles

- Report QRTV Group for 
Development UN Rxxxon QRTV

- REG58-QRTV-05-04 - WBU 
Presentation2015

https://unece.org/DAM/trans/doc/2012/wp29grb/ECE-TRANS-WP29-GRB-55-inf14e.pdf
https://wiki.unece.org/download/attachments/29884583/REG58-QRTV-07-06%20-%20QRTV%20for%20UN%20%20Status%20on%20Feb%202016.pptx?api=v2
https://wiki.unece.org/download/attachments/25886780/REG58-QRTV-04-05%20-%20WBU%20AVAS%20Presentation.pptx?api=v2
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ü In 2010-2014 the GRB working groups on Quiet Vehicles 
concluded on the basis of available vehicle technology:

Vehicles can sufficiently be detected by their tyre rolling 
sound at speeds above 20 (30*) km/h.

ü These conclusions were made based on C-Label tyres 
running on an ISO 10844:1994 surface.

ü tǊƻƎǊŜǎǎ ƛƴ ǘȅǊŜ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǳǎŜ ƻŦ άǉǳƛŜǘ 
ǊƻŀŘǎέ ƛƴ ǘƘŜ ǇǳōƭƛŎ ƘŀǾŜ ǊŜŘǳŎŜŘ ǘȅǊŜκǊƻŀŘ ƴƻƛǎŜΦ

ü ¢Ƙƛǎ ǊŀƛǎŜǎ ǘƘŜ ǉǳŜǎǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ άŎǊƻǎǎƻǾŜǊ 
ǎǇŜŜŘέ ŦƻǊ ǎŀŦŜ ŘŜǘŜŎǘƛƻƴ ƻŦ ǾŜƘƛŎƭŜǎΦ

ü Other operation conditions such as acceleration were 
excluded from the consideration on minimum sound with 
the option to resume this aspect at a later stage.

D e v e l o p m e n t  o f  U N  R 1 3 8  ( Q R T V )
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Outline of the Work presented by this Presentation
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Tests accordingSAE 2889-1 (Mic in 2 m distance)

C1C C-Label Tyre
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1. Braking Force ČоΦп Ƴκǎч Χ рΦп Ƴκǎч

2. Reaction time ČмΦнр ǎŜŎ Χ нΦр ǎŜŎ

3. Acceleration of Vehicle Č < 2.0 m/s²; see WLTP results

4. Tyre Rolling Sound Č Tyres better than Label C

5. Tyre rolling sound increase over speed (slope) Č ACEA study 2004

6. Road Surface Č Swiss studies on load noise road surfaces

7. Background Noise Č impact on the detection model

D e v e l o p m e n t  F M V S S  1 4 1  ( N H T S A  r e p o r t  2 0 1 3 )
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Parameters that influence the Detection Model of the Operation Conditions

MIN 19,7 dB/log(v)

MAX 44,9 dB/log(v)

MEDIAN 33,1 dB/log(v)
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ü Quieter vehicles, tyres and roads lead of course to a lower 
ambient noise in the environment.

²ƻǳƭŘƴΩǘ ǘƘƛǎ ǎǳƎƎŜǎǘ ǘƻ considered a lower BGN for 
determination of a minimum sound for safety?

ü The Pedersen Model with 55 dB(A) overall sound level is 
not equivalent to the environmentally used Leq of 55 dB(A), 
often used as daytime maximum exposure target level.

ü The background noise used for QRTV shall be understood 
as the background noise at the location and at the time a 
pedestrian needs to take a decision on crossing a road.

ü This background situation is influenced by the general 
ambient noise, plus the nearby activities of others, plus 
instantaneous traffic around.

ü Background noise might be different for cyclists exposed to 
additional wind noise at their ear while cycling.

D e v e l o p m e n t  o f  U N  R 1 3 8  ( Q R T V )
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Background Noise (BGN) ςPedersen Model 2011

Background Noise Model ςPedersen et al. 2011
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1. According to recent monitoring data, BGN is not only 
created by road traffic noise. Other sources can have a 
major impact on the BGN.

If road traffic noise is lowered by improved 
tyre/road noise, the impact on the BGN is not 
equivalent.

1. 66% of traffic noises up to 70 dB make 25% of BGN; 
a reduction of the traffic noises up to 70 dB by -5 dB may 
lower the BGN by less than 1 dB

2. 90% of traffic noises up to 75 dB make 50% of BGN; 
a reduction of the traffic noises up to 75 dB by -5 dB may 
lower the BGN by less than 2 dB

1. This is a consideration excluding other noise sources, 
like other transportation means, construction, 
neighborhood, etcΧ

2. Especially when road traffic noise is quiet, other sources 
may dominate the BGN.

D e v e l o p m e n t  o f  U N  R 1 3 8  ( Q R T V )
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Background Noise (BGN) ςRecent Studies

Source: TFSL-03-05 (France-Bruitparif) 2021

Source: TFSL-03-05 (France-Bruitparif) 2021
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1. The scientists tasked by NHTSA to develop an approach for determination of minimum sound levels used the 
Moore-Glasberg model to elaborate a reference sound level under stationary condition in 2 m distance.

2. This did allow to evaluate the frequency bands most correct.

3. Other operation conditions were scaled by a distance consideration at which a driver could still safely stop the car.

D e v e l o p m e n t  o f  F M V S S 1 4 1
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¢ƘŜ bI¢{! /ŀƭŎǳƭŀǘƛƻƴ ǘƻ ŘŜǘŜǊƳƛƴŜ ά{ŀŦŜ aƛƴƛƳǳƳ {ƻǳƴŘέ
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1. In combination with a propagation model, attenuation levels were calculated which had to be added to the 
reference sound level.

2. The NHTSA report provides sound level for stationary (reference), backing and the speeds at 10 km/h, 20 km/h, 
and 30 km/h (shown here by the grey highlighted column).

D e v e l o p m e n t  o f  U N  R 1 3 8  ( Q R T V )

10
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