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(54) A communication device with motion dependent automatic volume control

(57) A communication device (1) comprising a
speaker (2), a microphone (3), a noise detection module
(7) adapted to determine an ambient noise level (NL)
from a microphone signal received from the microphone
(3) and an automatic volume control module (4), which
in dependence of a change in noise level adjusts the

speaker volume level (SL) to an adjusted level during an
adaption time interval (TA). The communication device
(1) comprises a motion sensor (5), and the length of the
adaption time interval (TA) depends on a motion signal
received from the motion sensor (5).
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Description

Technical Field

[0001] The invention relates to a communication de-
vice comprising a speaker, a microphone , a noise de-
tection module adapted to determine an ambient noise
level from a microphone signal received from the micro-
phone, an automatic volume control module, which in
dependence of noise level change adjusts the speaker
volume level to an adjusted level during an adaption time
interval.

Background Art

[0002] A communication device according to the pre-
amble is known from US 5,732,390 and could be a mobile
phone or headset. The advantage of such a communi-
cation device is that the speaker volume is automatically
adapted to the ambient noise whereby a user can still
hear the audio emitted by the speaker although he enters
more noisy environment. Also, when he enters a more
quiet environment, the speaker volume is automatically
lowered to a suitable level.

Disclosure of Invention

[0003] It is an object of the invention to provide an im-
proved automatic volume regulation.
[0004] A communication device according to the inven-
tion comprises a speaker, a microphone, a noise detec-
tion module adapted to determine an ambient noise level
from a microphone signal received from the microphone
and an automatic volume control module, which in de-
pendence of a change in noise level adjusts the speaker
volume level to an adjusted level during an adaption time
interval, wherein the communication device comprises a
motion sensor, and wherein the length of the adaption
time interval depends on a motion signal received from
the motion sensor. When selecting the parameters of an
automatic volume control module, it should be consid-
ered how fast a the adjustments should act. If a too fast
volume adaption is selected, this could lead to fast and
annoying volume increases and decreases due to a short
high sound in the environment. According to the inven-
tion, a motion sensor is used to adjust the length of the
time adaption interval, which can be utilised to adapt this
to different user scenarios. Thus, the desired length of
adaption time interval may differ between a situation
where a user sits in a quite office and where he walks
through a building with different noise levels at different
locations.
[0005] According to an embodiment, the adaption time
interval comprises a delay time interval followed by an
adjustment time interval, wherein the delay time interval
is a time interval that passes after a noise level change
occurred, before the automatic volume control module
starts the speaker volume adjustment. This has the ad-

vantage, that a real change in noise level can be detected
before the speaker volume level is adjusted to a new
level.
[0006] Preferably, the time delay interval depends on
the signal received from the motion sensor.
[0007] According to an embodiment, the time delay in-
terval is shorter, when motion is detected than when no
motion is detected for a given noise level change.
[0008] According to an embodiment, the volume ad-
justment time interval depends on the signal received
from the motion sensor.
[0009] Acoording to an embodiment, the volume ad-
justment time interval is shorter, when motion is detected
than when no motion is detected for a given noise level
change.
[0010] According to an embodiment, only two values
obtained from the motion signal are used for changing
the adaption time interval, wherein one value corre-
sponds to motion, and one value corresponds to no mo-
tion. This is a simple and reliable embodiment.
[0011] The motion sensor may be an accelerometer,
preferably a three axes accelerometer.
[0012] The communication device may be a headset.
[0013] The headset may be corded or wireless and
based on for example Bluetooth or DECT.
[0014] Alternatively, the communication device may be
a wireless telephone, such as cell phone or smartphone.

Brief Description of the Drawings

[0015] The invention is explained in detail below with
reference to the drawing illustrating a preferred embod-
iment of the invention and in which

Fig. 1 is a side view of a preferred embodiment of a
headset according to the invention,

Fig. 2 is a diagram of the headset showing the es-
sential parts relevant for the invention,

Fig. 3 is a graph showing a desired amplification of
speaker signal in relation to background noise, and

Fig. 4 is a diagram showing how the speaker volume
is adjusted as a result of noise changes according
to an embodiment of the invention.

Modes for Carrying out the Invention

[0016] Figure 1 discloses a headset 1 according to the
invention. The headset 1 is of the behind-theear type
comprising an ear hook shaped housing 9, a speaker 2
and a microphone 3. A headset 1 of this type is sold under
the name Jabra Wave.
[0017] Figure 2 discloses a diagram of the headset
electronics with only parts relevant to explain the inven-
tion are shown. The headset 1 comprises the speaker 2,
the microphone 3, an automatic volume control module
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4, a motion sensor 5, a Bluetooth transceiver 6 and a
Bluetooth antenna 8. By means of the Bluetooth trans-
ceiver 6, the headset 1 can be wirelessly connected to
other Bluetooth enabled devices such as smartphones
and tablet computers and be used for hands free com-
munication. The motion sensor 5 is a three axes linear
accelerometer. The microphone 3 is used for receiving
the users speech during use and is in this embodiment
also used to determine background noise. However, oth-
er solutions where more than one microphone is used
and/or a dedicated microphone adapted to detect back-
ground noise could also be contemplated. The back-
ground noise level is determined by the noise detection
module 7 and a signal indicating this is forwarded to the
automatic volume control module 4. The automatic vol-
ume control module 4 amplify the signal send to the
speaker 2 in dependence on the noise level. The higher
noise level, the higher speaker volume level.
[0018] Figure 3 discloses the correlation between
background noise level and the automatic volume control
gain. When the background noise level is below 50 dB
SPL, the gain is -9 dB. When the background noise level
is 60 dB SPL, the gain is approximately -4.5 dB. When
the background noise is 70 dB SPL, the gain is 0 dB,
which is the maximum gain.
[0019] A shown in figure 2, the accelerometer 5 is con-
nected to the automatic volume control module 4. Hereby
the speed at which the automatic volume control module
4 adapt the speaker volume level to the noise level de-
pends on the signal received from the accelerometer. In
fact, the adaption of the speaker volume level works fast-
er, when the accelerometer output signal indicates mo-
tion. This will be explained in the following.
[0020] Figure 4A shows a curve with different back-
ground noise levels during a time period. Until the time
T1 the background noise is a first noise level NL1. At the
time T1 the noise level rises to a second level NL2. At a
time T2, the noise level decreases from the second noise
level NL2 to a third noise level NL3, where it stays.
[0021] Figure 4B shows how the speaker volume level
is adapted to the background noise level when the head-
set user is not in motion and for example sitting on a
chair. At the time T1, the noise detection module 7 de-
termines that the noise level is increased to the second
noise level NL2. The automatic volume control module
4 adapts the speaker volume level from the a first speaker
volume level SL1, which is suitable for the first noise level
NL1, to a second speaker volume level SL2, which is
suitable for the second noise level NL2. However, this
adaption does not happen immediately. First, there is
delay time interval TD, where the speaker volume level
is not changed and hereafter the speaker volume level
increases from SL1 to SL2 during an adjustment time
interval TJ. The total adaption time interval TA is the sum
of the delay time interval TD and the adjustment time
interval TJ: 

[0022] A reason for the delay time interval is, that the
noise detection module currently detects the lowest audio
level in a time interval. If this time interval is too short,
there is a risk, that speech is detected as the lowest audio
level and thereby interpreted as noise, which would
cause an undesired increase in speaker volume level.
Thus, the delay time interval TD is a trade-off between
the wish to have a certain noise determination and a fast
response.
[0023] In figure 4B, there is no motion detected, and
in this situation the delay time interval is typically about
4 seconds. The adjustment time can be for example 2-6
seconds depending on size of the noise level change and
the design of the control module.
[0024] At the time T2, the noise detection module 7
determines that the noise level is decreased to the third
noise level NL3. Thus, at T2, a new delay time interval
TD starts, followed by an adjustment time interval TJ,
which is shorter than the adjustment time interval when
the noise changed from the first noise level NL1 to the
second noise level NL2, because the noise level change
from the second noise level NL2 to the third noise level
NL3 is smaller.
[0025] Figure 4C shows how the speaker volume level
is adapted to the background noise when the headset
user is in motion and for example walking down a corridor.
In this case, the delay time interval TD is reduced to about
2 seconds, and also the adjustment time interval TJ is
reduced.
[0026] An advantage with the embodiment above is,
that a user in motion may prefer a faster speaker volume
adjustment, as he may move relatively fast between en-
vironments with different noise levels. If he, for example,
during a conversation enters a canteen with a high noise
level, it may be a disadvantage if he must wait 5-6 sec-
onds before he can hear clearly. If a user, on the other
hand sits in a quite office, he may prefer, that the speaker
volume is not adjusted just because a short noise occur,
for example if a colleague in the room opens and closes
the door within few seconds.
[0027] The motion sensor and or the automatic volume
control module should off course be calibrated", such
that a certain amount of motion is needed, before it affect
the speaker volume adjustment.
[0028] In the shown embodiment, the speaker volume
adjustment is adapted to "motion" or "no motion". The
controls system could also be more gradually or linear
driven, such that the delay time and/or adjustment time
is inversely proportional with motion level.
[0029] It could also be contemplated that the delay time
interval TD is zero, whereby the adaption time TA = ad-
justment time TJ.
[0030] The headset could be provided with the possi-
bility to disable the motion sensor functionality.
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[0031] The invention is not limited to the embodiments
disclosed here.

Reference signs:

[0032]

1 headset
2 speaker
3 microphone
4 automatic volume control module
5 motion sensor
6 wireless transceiver
7 noise detection module
8 Bluetooth antenna
9 Headset housing
NL noise level
SL speaker volume level
T1 time at which noise level changes
T2 time at which noise level changes
TA adaption time interval
TD delay time interval
TJ adjustment time interval

Claims

1. A communication device (1) comprising a speaker
(2), a microphone (3), a noise detection module (7)
adapted to determine an ambient noise level (NL)
from a microphone signal received from the micro-
phone (3) and an automatic volume control module
(4), which in dependence of a change in noise level
adjusts the speaker volume level (SL) to an adjusted
level during an adaption time interval (TA), wherein
the communication device (1) comprises a motion
sensor (5), and wherein the length of the adaption
time interval (TA) depends on a motion signal re-
ceived from the motion sensor (5).

2. A communication device (1) according to claim 1,
wherein the adaption time interval (TA) comprises a
delay time interval (TD) followed by an adjustment
time interval (TJ), wherein the delay time interval
(TD) is a time interval that passes after a noise level
change (NLC) occurred, before the automatic vol-
ume control module (4) starts the speaker volume
adjustment.

3. A communication device (1) according to claim 2,
wherein the time delay interval (TD) depends on the
signal received from the motion sensor (5).

4. A communication device (1) according to claim 3,
wherein the time delay interval (TD) is shorter, when
motion is detected than when no motion is detected
for a given noise level change.

5. A communication device (1) according to any of the
claims 2-4, wherein the volume adjustment time in-
terval (TJ) depends on the signal received from the
motion sensor (5).

6. A communication device (1) according to claim 5,
wherein the volume adjustment time interval (TJ) is
shorter, when motion is detected than when no mo-
tion is detected for a given noise level change.

7. A communication device (1) according to any of the
preceding claims, wherein only two values obtained
from the motion signal are used for changing the
adaption time interval (TA), wherein one value cor-
responds to motion, and one value corresponds to
no motion.

8. A communication device (1) according to any of the
preceding claims, wherein the motion sensor (5) is
an accelerometer, preferably a three axes acceler-
ometer.

9. A communication device (1) according to any of the
preceding claims, being a headset (1).

10. A ccomunication device (1) according to claim 9,
which communication device is a wireless headset,
preferably a Bluetooth headset (1).
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