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(57) Abstract: System (1) and method for determimng the movements of a user in a swimming pool (3). The system comprises a
transmitter (5) adapted to be carried by the user and adapted to transmit an identification signal containing identification informa
tion, a receiver (7) adapted to detect an identification signal when the transmitter enters into a certain area (20) around the receiver.
The receiver (7) is adapted to be located in vicinity of a swim- ming pool (3) and to detect identification signals each time the trans -
mitter (5) enters into said area (20). The system further comprises a calculation unit (15) adapted to determine the number of times
that the transmitter (5) has entered into said area (20).



SYSTEM AND METHOD FOR DETERM INING THE MOVE-
MENT OF A USER IN A SWIMMING POOL

TECHN ICAL F IELD

The present invention relates to a system and a method for de-
termining the movement of a user in a swimming pool.

PRIOR ART

While swimming in a swimming pool, when the swimmer swims a
plurality of lengths or laps with associated turns or turning
points, it is often difficult for the swimmer not to lose count of
the number of lengths or laps that has been swum. It is accord¬
ingly a problem that the user loses count and thereby not reli¬
able can evaluate the result of the training.

Furthermore it is difficult for the swimmer to extract statistics
over his training. In particular, it is difficult to register the speed
for each length or turns that has been swum. It requires usually
that a trainer besides the swimming pool monitors the training
and registers the results of the training of the swimmer.

Systems comprising a transmitter and a receiver, such as based
on RFID-technique, are used in many different application, such
as for bus cards, lift cards, passing through toll gates, pay sta-
tions, identity pass, theft protection in stores, booking systems,
libraries, etc. These applications relates to registration of a user
for paying or identification control. On ski competitions, such as
Vasaloppet, a system based on RFI D-technique for registering
the times between the passing of the contestants between dif-
ferent control points on basis of one common starting time have
been used. None of the above applications solves however the



problem of registering and providing statistics on the training of
the results of a swimmer in the form of lengths/turns, aggre¬
gated distance, speed, etc.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a system for
determining the movements of a user in a swimming pool.

This object is achieved by a system according to claim 1, the
system comprises:
- a transmitter adapted to be carried by the user and adapted to
transmit an identification signal containing identification informa¬
tion,
- a receiver adapted to detect the identification signal when the
transmitter enters into a certain area around the receiver,
wherein the receiver is arranged to be located in the immediate
vicinity of the swimming pool and to detect the identification sig¬
nal each time the transmitter enters into said area, and
- a calculation unit adapted to determine the number of times
the transmitter has entered into said area.

The calculation unit is adapted to determine the number of times
that the transmitter and thereby the user has entered into the
area around the receiver. The receiver is adapted to detect the
identification signal from the transmitter within the area around
the receiver and not to detect the identification signal from the
transmitter outside the area.

The receiver is arranged to be located in the immediate vicinity
of the swimming pool so that the area around the receiver com¬

prises a part of the extension of the swimming pool.

The calculation unit is adapted to determine the number of times
that the transmitter has entered into said area on basis of the
detected identification signals.



The identification information comprises information that is con¬
nected to a certain user. Thereby, it is assured that the determi¬
nation of the number of times that the transmitter enters into the
area is connected to the user.

The system accordingly provides a determination on the aggre¬
gated lengths or turns of movement in the swimming pool by the
user.

The system comprises a time unit adapted to determine a time
between two on each other subsequent detected identification
signals, wherein the calculation unit has an active state during
which said determination is executed and a passive state during
which said determination is not executed, the calculation unit is
adapted to monitor whether the certain time exceeds a certain
value and when exceeding said value switch from the active
state to the passive state.

By monitoring whether the certain time exceeds the certain
value, the system provides an automatic change from the active
state to the passive state after that the user has left the swim¬
ming pool. Thereby, the user must not explicit instruct the sys¬

tem to terminate the determination.

According to an embodiment of the invention, the calculation
unit is adapted, in the passive state, to monitor the detection of
the identification signal and to switch from the passive state to
the active state when receiving the identification signal.

By means of in the passive state monitoring the detection of the
identification signal and to switch from the passive state to the
active state at receipt of the identification signal, the system
provides an automatic change from the passive state to the ac-
tive state. Thereby, the user must not explicit instruct the sys¬

tem to start the determination.



According to an embodiment of the invention, the system com
prises a plurality of transmitters, which are adapted to be carried
by different users, each transmitter is designated to a certain
user and is adapted to transmit an identification signal contain¬
ing identification information connected to the certain user,
wherein the calculation unit is adapted to determine the number
of times that each transmitter has entered into said area.
Thereby, the system provides the possibility to determine the
movement of a plurality of users in the swimming pool.

According to an embodiment of the invention, the area around
the receiver depends on the detection sensibility of the identifi¬
cation signal of the receiver and the signal strength of the iden-
tification signal. Accordingly, the area around the receiver is
adapted to be adjusted by either the detection sensibility of the
receiver or the signal strength of the identification signal.

According to an embodiment of the invention, the area around
the receiver extends less than 5 meter, preferably less than 3
meter. Accordingly, the area around the receiver is adapted to
extend so that the area extends over a part of extension of a
swimming pool.

According to an embodiment of the invention, the calculation
unit is adapted to determine the distance that the user has
moved in the swimming pool based on the number of times that
the transmitter has entered into said area and information on the
length of the swimming pool. The system accordingly provides a
determination of the aggregated distance of movement in the
swimming pool by the user.

According to an embodiment of the invention, the system com¬

prises a time unit adapted to determine a time between two on
each other subsequent detected identification signals, wherein
the calculation unit is adapted to determine the speed that the



user has moved in the swimming pool based on the determined
time and information on the length of the swimming pool. The
system accordingly provides a determination of the speed of the
user for each length or turn of movement in the swimming pool.

According to an embodiment of the invention, the system com¬
prises a presentation unit adapted to present information based
on the determination of the movement of the user. By means of
the presentation unit the system provides information to the user
on the movement of the user in the swimming pool. Preferably,
the presentation unit is placed within sight of the user during
movement in the swimming pool.

By means of presentation of the movement of the user in the
swimming pool, the user has the possibility to get results from
the movement in the swimming pool in an easy manner without
the active participation of the user in determining his move¬
ments.

According to an embodiment of the invention, the calculation
unit is adapted to perform statistical determination on the
movement of the user in the swimming pool, wherein the statis¬
tic determination is adapted to be stored in a memory unit and to
be presented by the presentation unit.

According to an embodiment of the invention, the receiver is

adapted to transmit a call signal that induces the identification
signal of the transmitter when the transmitter is located in said
area around the receiver. Thereby, the system allows the trans-
mitter to be a passive unit that induces the identification signal
on basis of the call signal. Preferably, the call signal is an alter¬
nating magnetic field that generates an electrical voltage of the
transmitter that is used for inducing the identification signal.

According to an embodiment of the invention, the receiver is an
RFI D-receiver and the transmitter is an RFID-transponder. The



RFI D-transponder is also denoted RFI D-tag. An RFID-tran¬
sponder is a cost effective transmitter that provides and identifi¬
cation signal adapted to be received by the RFID-receiver.
Thereby, the RFID-transponder is allowed to be given out to a
large number of users at a reasonable cost. According to an
embodiment of the invention, the transmitter is a blue-tooth
transmitter, ZigBee-transmitter or similar, and the receiver is

adapted to detect the identification signal from the correspond¬
ing transmitter.

According to an embodiment of the invention, the transmitter is
adapted to transmit an identification signal containing identifica¬
tion information by means of ultra sound through the water in

the swimming pool. By means of using water for conducting the
signal, detection of the identification signal is facilitated. Fur¬

thermore, the use of ultra sound in water allows the user speed
to be determined based on Doppler-effect, wherein a more accu¬
rate determination of the length/lap times is possible in compari¬
son to if the signal was sent through the air.

According to an embodiment of the invention, the system com¬

prises a memory unit adapted to save information from said de¬

termination so that the information is accessible to the user by
Internet. Thereby, the system provides the possibility for the
user to evaluate the determination of the movement of the user
in the swimming pool after termination of the swimming training
and at a different location than at the swimming pool.

According to an embodiment of the invention, the calculation
unit is wireless connected to the Internet. The connection com¬
prises for example WiFi, 3G, GPRS.

According to an embodiment of the invention, the system com¬

prises a plurality of receivers connected to one or more memory
units, wherein each memory unit is in connection to the Internet
for presentation of information from the determination. Prefera-



bly, the receiver is arranged at a plurality of swimming pools.
Thereby, determination and presentation of results of determina¬
tion from a plurality of different swimming pools are possible,
which swimming pool can be arranged at different swimming fa-
cilities on different locations in the world.

According to an embodiment of the invention, the receiver com¬

prises a receiver part adapted to be directed towards a first ex¬

tension and a second extension of the swimming pool, which
first and second extension has a first and a second length, and
means of determining the direction of the receiver part, wherein
the computing unit is adapted to receive information from the
means for determining the direction and to monitor whether the
receiver part is directed towards the first or the second exten-
sion, and on basis on the first or the second extension use the
first length or the second length for determination of the aggre¬
gated length.

The first or the second extension of the receiver part relates to
that the receiver part is directed towards either a long side or a
short side of the swimming pool. By the means for determining
the direction, it is determined whether the receiver part is di¬

rected in the first or the second extension, wherein the comput¬
ing unit uses either the first length or the second length.
Thereby, the system provides an automatic switch between the
first and the second length on basis on the direction of the re¬

ceiver part. According to an embodiment of the invention, the
means for determining the direction comprises a compass, a
gyro, etcetera.

The invention also relates to a method for determining the
movement of a user in a swimming pool by means of a system
according to any of claim 1-8. The method comprises the steps:
a) a counter is set to zero at detection of an identification signal,



b) the value of the counter is added by one at detection of a
subsequent identification signal and the value of a counter is
stored, and
c) step b is repeated at detection of a further subsequent identi-
fication signal.

For each detection subsequent to a first detected identification
signal, the counter is added by the value one. Thereby, the num¬

ber of lengths or laps that the user has moved in the swimming
pool is registered.

The method further comprises the steps:
- monitoring whether a time from the receipt of an identification
signal exceeds a first value, and
- if the time from the identification signal exceeds the first value
the method is terminated, otherwise the determination is contin¬
ued. By means of the monitoring, an automatic termination of
the method is provided when the user departs from the swim¬
ming pool.

According to an embodiment of the invention, the method com¬
prises:
- in a step a , a distance is set to zero, and
- in a step b, the value of the distance is added by a certain
value that depends on the length of the swimming pool and the
value of the distance is stored.

For each detection subsequent to a first detection of the identifi¬
cation signal, the distance is added by a value that depends on
the length of the swimming pool . The distance that the user
moves between the detection and the identification signal is for
example two times the length of the swimming pool or the cir¬

cumference of the lap, or another alternative embodiment of the
length. Thereby, the distance that the user has moved in the
swimming pool is added.



According to an embodiment of the invention the method com¬

prises:
- In a step b, the time is determined between two on each other
subsequent identification signals, a speed is determined on ba-
sis of the determined time and length of the swimming pool, and
the value of the time and the speed is stored.

For each length or lap that defines two on each other subse¬
quent detection of the identifications signal, the length respec-
tively lap speed is determined. Accordingly, the determination is
based on the speed of each length or lap.

BRI EF DESCRIPTION OF THE DRAWINGS

The invention will now be explained by reference to the descrip¬
tion of different embodiments of the invention and with reference
to the appended figures.

Figure 1 discloses a system for determining the movement of a
user in a swimming pool according to an embodiment of the in¬

vention.
Figure 2 discloses the system arranged for a first use.
Figure 3 discloses the system arranged for a second use.
Figure 4 discloses the system arranged for a third use.
Figure 5 discloses a method for determining the movement of a
user in a swimming pool according to a first embodiment of the
method.
Figure 6 discloses a method for determining the movement of a
user in a swimming pool according to a second embodiment of
the method.

DETAI LED DESCRIPTION OF PREFERRED EMBODIMENTS
OF THE INVENTION

The invention will hereby be explained with reference to figure
1-6.



Figure 1 discloses a system 1 for determining the movement of
a user in a swimming pool 3 . The system 1 comprises a trans¬
mitter 5, a receiver 7 and a computer unit 9 comprising a calcu-
lation unit 15 .

The transmitter 5 is arranged to be carried by the user and is
adapted to transmit an identification signal that contains identifi¬
cation information that is connected to a certain user.

The receiver 7 is adapted to detect the identification signal
when the transmitter 5 enters into a certain area 20 around the
receiver 7 . The receiver 7 is adapted to be placed in the imme¬
diate vicinity of the swimming pool, preferably at the edge of the
swimming pool 3, and to detect the identification signal from the
transmitter 5 each time the transmitter 5 enters into the area 20
around the receiver 7.

The calculation unit 15 is arranged to determine the number of
times the transmitter 7 has entered into the area 20 around the
receiver 7 . The receiver 7 and the calculation unit 15 are in con¬

tact with each other for transmitting information at the receipt of
the identification signal from the transmitter 5 .

The calculation unit 15 contains information on the length L 1 , L2
of the swimming pool 3 and is adapted to determine the length
that the user moves in the swimming pool 3 based on the num¬

ber of times that the transmitter 5 has entered into the area 20
around the receiver 7 .

The computer unit 9 comprises furthermore a time unit 22
adapted to determine a time between two on each other subse¬
quent detected identification signals and to transmit the deter¬
mined time to the computer unit 15 . The computer unit 15 is
adapted determine a speed that the user moves in the swimming
pool 3 based on the time between two on each other subsequent



detected identification signals and information on the length L 1 ,
L2 of the swimming pool 3 . Thereby, it is possible to register the
speed for each lap or length of the movement of the user in the
swimming pool 3 .

The stored information on the movement of the user in the
swimming pool 3 can also be used for statistical calculation of
the information. For example, an average speed, such as the
speed per 100 meter, even though the length L 1 , L2 of the
swimming pool is shorter than 100 meter, the top speed per
length/lap, etcetera, can be determined.

The calculating unit 15 comprises an active state during which
determination of the movement of the user in the swimming pool
3 is executed and a passive state during which determination is
not executed. The calculation unit 15 is adapted to monitor
whether the time from a detected signal exceeds a certain value
and at such exceeding of the certain value switch from the ac¬

tive state to the passive state.

The calculation unit 15 is adapted, in the passive state, for each
user, to monitor the detection of an identification signal and
switch from the passive state to the active state at receiving of
the identification signal. Accordingly, the computing unit 15 com-
prises a passive and an active state for each user, wherein the
system 1 is adapted to execute determination of the movements
of a plurality of users in the swimming pool 3.

The system 1 comprises also a presentation unit 24 adapted to
present information based on the determination of the movement
of the user. Accordingly, the presentation of the presentation
unit 24 for example involves the number of length, total length,
speed of the last lap, etcetera, of the user.

Preferably, the transmitter 5 is a passive unit that is activated by
means of that the transmitter 7 transmits a call signal that in-



duces the identification signal of the transmitter 5 when the
transmitter 5 is located within the area 20 around the transmitter
7 . Preferably, the receiver 7 is an RFID-receiver and the trans¬
mitter 5 is an RFI D-transponder.

According to an embodiment of the invention, the transmitter is
a blue-tooth transmitter, ZigBee-transmitter or similar, and the
receiver is adapted to detect the identification signal from the
corresponding transmitter. According to an embodiment of the
invention the transmitter is a blue-tooth-transmitter, ZigBee-
transmitter or similar.

The computer unit 9 further comprises a memory unit 26
adapted to store information from the movement of the user in

the swimming pool 3. Preferably the calculation unit is wireless
connected to the Internet. The connection comprises for exam¬
ple WiFi, 3G, GPRS, wherein the information from the determi¬
nation is stored so that the information is accessible for the user
by Internet. Thereby, the memory unit 26 is accessible, for ex-
ample by Internet after that the user has terminated the swim
training.

According to an embodiment of the invention, the call signal that
is induced by the receiver 7 is an alternating magnetic field,
wherein the receiver 7 comprises a coil 30 adapted to generate
the alternating magnetic field. The receiver 7 comprises also an
antenna 32 adapted to detect the identification signal from the
transmitter 5 , when the transmitter 5 is located within the area
20 around the transmitter 7 .

According to an embodiment of the invention , the receiver 7
comprises a receiver part 33 adapted to be directed towards a
first extension and a second extension of the swimming pool 3,
wherein the swimming pool 3 has a first length L 1 and a second
length L2. The receiver 7 comprises means 35 for determining
the direction of the receiver part 33 and to transmit information



on the direction of the receiver part 33 to the calculation unit 15,

wherein the calculation unit 15 is adapted to determine the dis¬

tance and the speed of the movement of the user in the swim¬
ming pool 3 on basis on the first length L 1 or the second length
L2.

Preferably the means 35 for determining the direction of the re¬

ceiver part 33 comprises a compass, a gyro, or similar devices.

Figure 2 discloses the system 1 according to a first embodiment
of the invention. The system 1 is arranged for a first use. The
system 1 comprises a receiver 7 at the short side of the swim¬
ming pool 3. By the means 35 for determining the direction of
the receiver part 33, the orientation of the receiver part 33 that
induces the calculation unit 15 to use length L 1 for the determi¬
nation is identified. Thereby, the calculation unit 15 uses a first
length L 1 of the swimming pool 3 for determining the movement
of the user in the swimming pool 3 , wherein the length of a
lap/length relates to two times L 1 .

Figure 3 discloses the system 1 according to a first embodiment
of the invention. The system 1 is arranged for a second use. The
system 1 comprises two receivers 7 , each receiver 7 is located
at each short side of the swimming pool 3 . Both receivers 7 are
connected to a common computer unit 9 comprising the calcula¬
tion unit 15 . Thereby, the calculation unit 15 uses a first length
L 1 of the swimming pool 3 for determining the movement of the
user in the swimming pool 3 , wherein the length of a lap/length
relates to L 1 .

Figure 4 discloses the system 1 according to a second embodi¬
ment of the invention. The system 1 is arranged for a third use.
System 1 comprises a receiver 7 that is located at the long side
of the swimming pool 3. Preferably, the direction of the receiver
part 33 is identified by the means 35 for determining the direc
tion of the receiver part 33 and information on the direction of



receiver part 33 induces the calculation unit 15 to use the sec¬

ond length L2 for determining the movements of the user in the
swimming pool 3 . Thereby, the calculation unit 15 uses the sec¬

ond length L2 of the swimming pool 3 for determining the
movement of the user in the swimming pool 3 , wherein the
length of a lap/length relates to two times L2.

Figure 5 discloses a flow chart of a method for determining the
movement of a user in a swimming pool 3 . Preferably, the
method is used for determining the movement of a plurality of
users, wherein the method is used for each user.

Before the method is started, a connection is required between
the transmitter 5 and a specific user. At the connection, informa-
tion on the user, such as name parameters, user name, pass
word, etcetera, is inserted.

The method is initiated in a step 110 in which a determination is
executed on whether a detection signal from the transmitter 5
has been received by the transmitter 7 . The determination of the
receiving of the detection signal is executed continuously until a
detection signal has received by the receiver 7 .

At receiving of the detection signal, in a step 120, a counter is
set to a value zero. Thereafter, in a step 130, a determination
whether a subsequent detection signal from the transmitter 5
has been received by the receiver 7 is performed. The determi¬
nation on whether the subsequent detection signal has been re¬

ceived by the receiver continues until the subsequent detection
signal has been received. At receiving of the subsequent detec¬
tion signal, in a step 140, the counter is added by one, and in a
step 150 the value of the counter is stored. After step 150, the
determination continues on receipt subsequent detection signal
according to step 130.



Figure 6 discloses a method for determining a movement of a
user in a swimming pool according to a second embodiment of
the method. Preferably, the method is used for determining the
movement of a plurality of users, wherein the method is used for
each user. The method differs from the method disclosed in fig¬

ure 5 by means of the following:

In a step 20, the distance is set to zero. In a step 140, the dis¬

tance is added on basis of the length L 1 , L2 of the swimming
pool 3 . In a step 150, the value of all determination is stored,
that is the value of a counter, the distance and the speed, and
possible further determinations.

The determination of the speed occurs by means of two further
steps in method step 42 and 44. In step 42 the determination of
the time between two on each other subsequent identification
signal is executed. In step 144, the speed of the movement of
the user in the swimming pool is determined on basis on the de¬

termined time and length L 1 , L2 of the swimming pool.

The in figure 6 disclosed embodiment also comprises a monitor¬
ing step 160, where a determination is performed on whether a
time from the receiving of an identification signal exceeds a cer¬

tain value. At exceeding of the time with a certain value, the
method is restarted, otherwise the receiving of subsequent de¬

tection signal according to step 130 is monitored.

The invention also relates to a device 2 for determining the
movement of a user in a swimming pool 3 . The device 2 com-
prises the receiver 7 and a calculation unit 15 . The invention
also relates to a transmitter 5 that is adapted to be carried by
the user and to transmit the identification signal to the receiver
7 .

Preferably the information in above method is stored according
to previous description for the system 1 according to figure 1.



Accordingly, the results from the determination are provided af

ter that the user has finished swimming training.

The components in above system 1 and device 2 can be sepa-
rated units or combined to a common unit.

The invention is not limited to the disclosed embodiments but
can be modified within the frame work of the subsequent patent
claims.



CLAIMS

1. System (1) for determining the movement of a user in a
swimming pool (3), the system (1) comprises
- a transmitter (5) adapted to be carried by the user and adapted
to send an identification signal containing identification informa¬
tion,
- a receiver (7) adapted to detect the identification signal when
the transmitter (5) enters into a certain area (20) around the re-
ceiver (7), wherein the receiver (7) is adapted to be located in
the immediate vicinity of the swimming pool (3) and to detect the
identification signal each time the transmitter (5) enters into said
area (20), and
- a calculation unit ( 15) adapted to determine the number of
times that the transmitter (5) has entered into said area (20),
characterized in that
the system ( 1 ) comprises a time unit (22) adapted to determine
a time between two on each other subsequent detected identifi¬
cation signals, wherein the calculation unit (15) has an active
state during which said determination is executed and a passive
state during which said determination is not executed, the calcu¬
lation unit ( 15) is adapted to monitor whether the certain time
exceeds a certain value and at exceeding of said value switch
from the active state to the passive state.

2 . System ( 1 ) according to claim 1, wherein the calculation unit
( 15) is adapted to determine the distance that the user has
moved in the swimming pool (3) based on the number of times
that the transmitter (5) has entered into said area (20) and in-
formation on the length (L1 , L2) of the swimming pool (3).

3. System ( 1) according to any of claim 1 or 2 , wherein the sys¬
tem (1) comprises a time unit (22) adapted to determine a time
between two on each other subsequent detected identification
signal, wherein the calculation unit (15) is adapted to determine
the speed that the user has moved in the swimming pool (3)



based on the determined time and information on the length (L1 ,
L2) of the swimming pool (3).

4 . System ( 1) according to claim 1, wherein the calculation unit
( 15) is adapted to in the passive state monitor the detection of
the identification signal and to switch from the passive state to
the active state at receipt of the identification signal.

5 . System ( 1 ) according to any of the previous claims, wherein
the system ( 1 ) comprises a presentation unit (24) adapted to
present information based on the determination of the movement
of the user.

6 . System ( 1) according to any of the previous claims, wherein
the received (7) is adapted to transmit a call signal that induces
the identification signal from the transmitter (5) when the trans¬
mitter (5) is located within said area (20) around the receiver
(7).

7. System ( 1) according to any of the previous claims, wherein
the receiver (7) is an RFID-receiver and the transmitter (5) is an
RFI D-transponder.

8. System ( 1) according to any of the previous claims, wherein
the system ( 1 ) comprises a memory unit (26) adapted to store
information from said determination so that the information is
accessible for the user by Internet.

9. Method for determining the movement of a user in a swim-
ming pool (3) by means of a system ( 1 ) according to any of
claim 1-9, wherein the method comprises the steps:
a) a counter is set to zero at detection of an identification signal,
b) the value of the counter is increased by one at detection of a
subsequent identification signal and the value of the counter is

stored, and



c) step b is repeated at detection of a further subsequent identi¬
fication signal,
characterized in that the method further comprises:
- monitoring whether a time from the receiving of an identifica-
tion signal exceeds at certain value, and
- terminating the method if the time from receiving the identifica¬
tion signal exceeds the certain value, otherwise continuing the
determination.

10 . Method according to claim 9, wherein the method comprises
in a step a , a distance is set to zero, and
In a step b, the value of the distance is added with a certain
value that depends on the length (L1 , L2) of the swimming pool
(3) and the value of the distance is stored.

11. Method according to any of claim 9 or 10 , wherein the
method comprises:
In a step b, determining a time between two on each other sub¬

sequent identification signals, a speed is determined on basis of
the determined time and the length (L1 , L2) of the swimming
pool (3), and the value of the time and the speed is stored.
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