
Reverse Warning Sound Device
Sound Device without noise reduction
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Device Installation

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

57cm

93cm

Standard installation 90 degree rotation

Truck: ”Dundret”
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Microphone Positions

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

0.5-1.5 m

7.0 m14.0 m21.0 m

2 m
1.2 ± 0.05 m

7.5 m

1.2 ± 0.05 m

2.0 m
2.5 m

3.0 mO Korea
O AVAS
O PIEK
O 7/14/21

2 m

2019-06-20

All results are calculated with integration time constant τ=125ms (”Fast”)



Pre‐/Post‐Calibration
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Korea
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Specification

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

1.2 ± 0.05 m

Acceptance criteria:
• 65 < Lp < 90 dB(A)
• tone within 500Hz and 4kHz 1/3oct band

KMVSS Art. 53-2: QRTV (2017.07)
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Setup
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1.2m above ground
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Summary (Standard installation)
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SOUND LEVEL

No Ambient noise
[dB(A) ]

Measured value
[dB(A)]

Result
[dB(A)]

Requirements
[dB(A)] Judgement

1
47.7

75.8
75.9 65 ≤ LAF ≤ 90 OK2 75.6

3 76.3

SOUND TONE

No The highest 1/3 octave center frequency
[Hz]

Requirements
[Hz]

Judgement

1 3150
500 ≤ B ≤ 4000 OK2 3150

3 3150
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Results: Standard installation
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― 2.0 m behind vehicle: 75.9 dB(A)
― 2.5 m behind vehicle: 66.9 dB(A)
― 3.0 m behind vehicle: 71.4 dB(A)
― background level: 47.7 dB(A)
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Results: 90 degree rotation
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― 2.0 m behind vehicle: 79.3 dB(A)
― 2.5 m behind vehicle: 81.1 dB(A)
― 3.0 m behind vehicle: 75.2 dB(A)
― background level: 44.7 dB(A)
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Results: Frequency Band
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Loudest 1/3oct band: 3150 Hz
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AVAS
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Specification

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

2m 2m

c

c

1.2 ± 0.02 m

(tighter
tolerance in 
R138 spec)

Acceptance criteria:
• see Table

KMVSS Art. 53-3: R138 (AVAS)

2019-06-20



Setup
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Left
Right

1.2m above ground
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Summary (Standard installation)
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SOUND LEVEL

No Ambient noise
[dB(A) ]

Measured value
[dB(A)]

Result
[dB(A)]

Requirements
[dB(A)] Judgement

Left Right Left Right
1

47.9 48.8

71.0 80.4

70 > 50 OK
2 70.2 80.0
3 70.0 80.1
4 69.6 80.1
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If Lp > 47 + 3 dB(A), no dedicated AVAS 
system is needed for rearward operation



Results: Left side
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― standard installation: 70.2 dB(A)
― 90 degree rotation: 73.0
― background level: 47.9 dB(A)
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Results: Right side
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― standard installation: 80.2 dB(A)
― 90 degree rotation: 74.2
― background level: 48.8 dB(A)
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Observation
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― 2m right, 1.2m above ground
― 2m right, 1.2m above ground
― 2m right, 1.2m above ground
― 2m right, 1.2m above ground
― 2m right, 1.3m above ground (10cm higher)
― 2m right, 1.2m above ground (background)

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

Moving microphone 10cm upwards
increases sound level by > 6 dB!

Results: Right side (90 degree rotation)

2019-06-20



PIEK
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Specification

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

Acceptance criteria:
• Lp < 72 dB(A)

PIEK (2018)
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Setup
21

Right

1.2m above ground
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Summary (Standard installation)
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SOUND LEVEL

No Ambient noise
[dB(A) ]

Measured value
[dB(A)]

Result
[dB(A)]

Requirements
[dB(A)] Judgement

1
52.2

68.9
69 < 72 OK2 68.3

3 68.1

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

If the system is not present or is switched off 
automatically in 'PEAK mode', the measurement 
does not need to be taken. 
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Results: 7.5m behind truck
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― downward radiation (original installation)
― backward radiation (modified installation)
― background level

― 7.5m behind, 1.2m above ground
― 7.5m behind, 1.2m above ground (background)
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7/14/21 m
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Specification

Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

0.5-1.5 m

7.0 m14.0 m21.0 m

Adjust height in steps of 0.1 m, from 0.5 to 1.5 m

14m simulating semi-trailer distance
21m simulating multi-trailer distance

2019-06-20



7/14/21m Setup
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7 m

0.5-1.5 m above ground

14 m

21 m

0.5-1.5 m
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Results: 7m / 14m / 21m @ 0.5-1.5m
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Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

Standard installation 90 degree rotation

Each data point is an average of 40 peaks (30s)
Max/Min values (during 30s) indicated with bars
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Observation
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Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

Level difference 52-63 dB(A) within 8s
21m/1.5m, Standard installation

2019-06-20



Observation
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Info class Public     RTRN / Martin Jerling / Acoustics, Complete vehicle

Level difference 55-65 dB(A) within 8s
21m/1.5m, 90degree rotation

2019-06-20



Conclusions – Standard Installation

• Sound source is strongly directive
• Tone frequency fluctuates over time; 2750-2900 Hz
• Tone frequency selection is unfortunate, close to cut-off frequency 

between 1/3 octave bands 2500 and 3150 (fc/o = 2818 Hz)

• Recommendations for further studies:
o Hemi-anechoic chamber preferred (reduce environmental influence; wind, 

temperature, etc that may cause level and/or frequency fluctuations)
o Use external power source (controlled voltage & current)
o Choose a tone such that its centre frequency is laying within a 1/3 octave band 
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Thank You
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