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(54) DETERMINING A RACE CONDITION

(57) Methods are provided of determining a race con-
dition for a participant in a race, the participant carrying
a participant device configured to emit short-distance
wireless signals (e.g. signals according to the Bluetooth
standard). The method comprises: receiving, by a timing
device, short-distance wireless signals (e.g. signals ac-
cording to the Bluetooth standard) from the participant
device; identifying, by the timing device, the participant
based on an identifier encoded in the received wireless
signals; determining, by the timing device, inter-device

distances from the received short-distance wireless sig-
nals, wherein an inter-device distance corresponds to a
distance between the timing device and the participant
device determined as a function of a level of a received
short-distance wireless signal; and determining, by the
timing device, the race condition based on the deter-
mined inter-device distances. Computer programs and
timing devices suitable for carrying said methods are also
provided.
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Description

[0001] The present disclosure refers to a method of
determining a race condition for a participant in a race.
The present disclosure further relates to a computer pro-
gram product and a timing device suitable for performing
said method of determining a race condition.

BACKGROUND

[0002] Different types of systems for monitoring a race
and, in particular, for monitoring the participants in the
race are known in the prior art.
[0003] Some of said prior art systems are based on
RFID technology which may be passive or active. RFID
systems require the participants to wear a corresponding
RFID tag. Passive RFID technology is based on passive
RFID tags which do not require an internal power source
because they are activated when a RFID reader is near
enough so that the reader can supply necessary power
to the tag. Active RFID technology is based on active
RFID tags comprising an internal power source for pow-
ering corresponding electronics configured to generate
RFID signals.
[0004] A drawback of these systems is that RFID read-
ers are dedicated devices which may be relatively bulky
and expensive. Moreover, new functionalities may be im-
possible or at least particularly difficult to implement be-
cause the readers used are not programmable (general
purpose) devices. For example, generation of detailed
race data may be impossible or at least particularly diffi-
cult to implement.
[0005] Some other systems are based on reading QR
codes. These systems require that the participants in the
race wear a QR code in a visible place. QR codes can
be read by mobile devices such as e.g. smartphones or
tables when executing suitable software configured for
that. However, the mobile device (i.e. the reader) has to
be placed very close to the QR code in order to perform
a reliable capture of the code. This limitation further im-
plies that very few participants are detectable per time
unit. Another limitation may be that participant’s real time
data (e.g. body temperature) cannot be dynamically en-
coded in the QR code.
[0006] Some other systems are based on GPS func-
tionalities comprised in a participant device carried by
the participants in the race. This device further comprises
data transmission functionalities for transferring GPS da-
ta to a central control unit or system. Therefore, a main
drawback of these systems is that each participant has
to wear a device that may be very expensive.
[0007] It is thus an object of the present disclosure to
provide methods, computer programs and timing devices
at least partially improving the aforementioned prior art
methods and systems.

SUMMARY

[0008] In a first aspect, a method is provided of deter-
mining a race condition for a participant in a race, the
participant carrying a participant device configured to
emit short-distance wireless signals (e.g. signals based
on short wavelength UHF radio waves, e.g. signals ac-
cording to the Bluetooth standard).
[0009] The method comprises receiving, by a timing
device, one or more short-distance wireless signals (e.
g. signals based on short wavelength UHF radio waves,
e.g. signals according to the Bluetooth standard) from
the participant device. The method further comprises
identifying, by the timing device, the participant based on
an identifier encoded in the received one or more short-
distance wireless signals.
[0010] The method also comprises determining, by the
timing device, one or more inter-device distances from
the received one or more short-distance wireless signals.
An inter-device distance corresponds to a distance be-
tween the timing device and the participant device deter-
mined as a function of a level (or intensity) of a received
short-distance wireless signal.
[0011] The method still further comprises determining,
by the timing device, the race condition for the identified
participant based on the determined one or more inter-
device distances.
[0012] The method has been defined in the context of
a single participant for the sake of simplicity, but it is ob-
vious that said method may be extended to a plurality of
participants. In this sense, identification of the participant
is performed in order to distinguish his/her short-distance
wireless signals from the short-distance wireless signals
of other participants, and to determine the race condition
of each participant from the short-distance wireless sig-
nals of the participant.
[0013] The proposed method permits generating race
data which may be more detailed (and more precise) in
comparison with at least some of the discussed prior art
methods. The inter-device distances are determined, in
the suggested method, as a function of a level (e.g. in-
tensity) of the received short-distance wireless signals.
Therefore, for example, a wireless signal from an exces-
sively away position (relative to the timing device) may
not be strong enough to be considered reliable, while a
wireless signal from a reasonably near position may be
strong enough to be considered reliable. More detailed
(and more precise) race data may thus be derived from
suitable selections of said inter-device distances. For ex-
ample, a detailed (and precise) history of race data may
be generated for each participant in the race.
[0014] An advantage of the proposed method is that it
may be easily implemented in a widely used general pur-
pose device, such as e.g. a smartphone or tablet com-
puter, since the method is based on short-distance wire-
less signals (e.g. signals according to the Bluetooth
standard) that may be supported by said type of devices.
Another advantage of the method implemented in such
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general purpose (programmable) devices is that the
method may be relatively easily updated with new func-
tionalities and/or with improvements of pre-existing func-
tionalities.
[0015] A further advantage of the suggested method
is that the timing device (e.g. a smartphone or tablet) may
be much lighter, less bulky and cheaper in comparison
with the readers of e.g. the prior art RFID systems. Fur-
thermore, the participant devices may simply comprise
a chip configured to emit required short-distance wireless
signals (e.g. signals according to the Bluetooth stand-
ard), so they may be much cheaper than the participant
devices of e.g. a prior art GPS based system.
[0016] A still further advantage of the method is that it
may be executed by several timing devices (e.g. smart-
phones or tablets) distributed along the whole path of a
race. Data produced at different points of the race path
may be transmitted by corresponding timing devices to
a central control unit in order to generate a complete view
of the race in real time or almost real time.
[0017] Besides, with the suggested method based on
short-distance wireless signals (according to e.g. the
Bluetooth standard), the participant device is not required
to be excessively close to the timing device for its detec-
tion by the timing device. For example, in the case of
using signals according to the Bluetooth standard, a suf-
ficient distance could be e.g. up to about 70 m. This dis-
tance is considerably longer and, therefore, more oper-
ative than in the case of e.g. QR code systems and pas-
sive RFID systems which inherently cover shorter ranges
compared to the method proposed herein.
[0018] In some examples, determining the race condi-
tion for the participant may comprise determining, by the
timing device, a race position for the participant with re-
spect to another participant in the race.
[0019] Determining the race position may comprise de-
termining, by the timing device, an acceptable inter-de-
vice distance for the participant, wherein an acceptable
inter-device distance corresponds to an inter-device dis-
tance which is shorter than a predefined inter-device dis-
tance threshold.
[0020] Determining the race position may further com-
prise determining, by the timing device, the race position
for the participant based on whether an acceptable inter-
device distance of the other participant has already been
determined.
[0021] For example, if an acceptable inter-device dis-
tance D1 is determined for a participant P1 and an ac-
ceptable inter-device distance D2 is determined for an-
other participant P2, and D1 has been obtained before
than D2, it is determined that participant P1 is ahead
participant P2. Therefore, a race position for P1 would
be equal to ’first’ with respect to P2 whose race position
would be equal to ’second’.
[0022] In the particular case of a race in a closed track,
it is clear that the number of laps completed by each
participant should be taken into account when determin-
ing the race position of the participants. Considering the

previous example of participants P1 and P2, the race
position of P1 would be ’second’ and the race position of
P2 would be ’first’ if the number of laps completed by P2
were greater than the number of laps completed by P1,
for example.
[0023] Another aspect to take into account is whether
an inter-device distance corresponds to when the partic-
ipant device is approaching the timing device (approach-
ing phase) or when the participant device is moving away
from the timing device (distancing phase). Considering
"approaching" inter-device distances for some partici-
pants and "distancing" inter-device distances for some
other participants could cause the generation of incon-
sistent and even erroneous race conditions. It is thus
clear that only one of the two types of inter-device dis-
tances (either "approaching" inter-device distances or
"distancing" inter-device distances) should be consid-
ered for all the participants of the race.
[0024] In some implementations, the method may fur-
ther comprise determining, by the timing device, one or
more determination times for the determined one or more
inter-device distances, a determination time correspond-
ing to when an inter-device distance has been deter-
mined. The race condition for the participant may then
be determined, by the timing device, further based on
the one or more determination times of the participant.
[0025] An aspect of the use of determination times for
determining the race condition is that race times may be
determined for the participants in the race, in addition to
the aforementioned race positions.
[0026] In examples of the method, determining the
race condition may comprise determining, by the timing
device, a first race time for the participant.
[0027] Determining the first race time for the participant
may comprise determining, by the timing device, whether
an inter-device distance of the participant is within a pre-
defined first range of inter-device distances. Then, the
timing device may determine the first race time for the
participant equal to the determination time corresponding
to the inter-device distance that is within the predefined
first range of inter-device distances.
[0028] The first range of inter-device distances may be
predefined in such a way that any inter-device distance
within said range may be considered reliable enough to
designate its determination time as the first race time.
Since the inter-device distances are determined as a
function of a level (e.g. intensity) of the received wireless
signals, a wireless signal from an excessively away po-
sition relative to the timing device may not be strong
enough to be considered reliable. On the contrary, a wire-
less signal from a reasonably near position relative to the
timing device may be strong enough to be considered
reliable. Thus, the range of inter-device distances may
be predefined so as to cover as many reliable inter-device
distances as possible.
[0029] In implementations of the method, determining
the race condition may comprise determining, by the tim-
ing device, a second race time for the participant.
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[0030] Determining the second race time for the par-
ticipant may comprise determining, by the timing device,
whether none of the determined inter-device distances
of the participant is within a predefined second range of
inter-device distances. The timing device may then de-
termine an inter-device distance of the participant that is
closer to a lower limit or a higher limit of the predefined
second range of inter-device distances. And the timing
device may determine the second race time (for the par-
ticipant) equal to the determination time that corresponds
to said closer inter-device distance.
[0031] The first and second ranges of inter-device dis-
tances may be the same range of inter-device distances.
The second race time may be determined in the case
that the determination of the first race time has not been
possible due to the absence of inter-device distances
within range. The second race time may thus be equal
to the determination time of the inter-device distance
closer to any of the two limits of the range.
[0032] In examples of the method, determining the
race condition for the participant may comprise determin-
ing, by the timing device, a third race time for the partic-
ipant.
[0033] Determining the third race time for the partici-
pant may comprise obtaining (by the timing device) a
signal representative of motion in one or more predefined
positions, and determining (by the timing device) a mo-
tion time corresponding to when the signal representative
of motion has been obtained.
[0034] Determining the third race time for the partici-
pant may further comprise determining (by the timing de-
vice) whether an inter-device distance of the participant
is within a predefined third range of inter-device distanc-
es, and whether the determination time corresponding
to said inter-device distance is within a predefined range
around the motion time. Then, the timing device may de-
termine the third race time (for the participant) equal to
the determined motion time.
[0035] The third range of inter-device distances may
be equal to the first range of inter-device distances and/or
to the second range of inter-device distances. The third
range of inter-device distances may be determined in
such a way that the predefined positions that are being
monitored to detect motion are covered by the third
range. If several participants are found with inter-device
distance inside the third range and determination time
around the motion time, the participant with the shortest
inter-device distance and/or the closest determination
time may be selected as the one that has caused the
detected motion.
[0036] In some implementations, obtaining the signal
representative of motion in the one or more predefined
positions may comprise obtaining, by the timing device,
the signal representative of motion from a gyroscope or
an accelerometer or a pressure sensor comprised in the
timing device. Alternatively, the signal representative of
motion may be received, by the timing device, from a
gyroscope or an accelerometer or a pressure sensor or

a photocell sensor which is external to the timing device.
Further alternatively, the signal representative of motion
may be received, by the timing device, from a motion
detector. Still further alternatively, the signal represent-
ative of motion may be received, by the timing device,
from a computer vision method that has obtained said
signal by processing an image signal from an image de-
vice.
[0037] These possibilities are described in detail in oth-
er parts of the description.
[0038] In some examples, the method may further
comprise determining, by the timing device, a geographic
position of the timing device based on GPS (Global Po-
sitioning System) functionalities of the timing device. This
may permit forming a powerful network of mobile timing
devices centrally controlled by a central control unit,
which may receive race data from the timing devices.
Details about different examples of such networks of tim-
ing devices are provided in other parts of the description.
[0039] In a second aspect, a computer program prod-
uct is provided comprising program instructions for caus-
ing a computer to perform a method of determining a
race condition according to any of the previous examples.
This computer program product may be a mobile app
configured to be executed on a mobile device such as e.
g. a smartphone, tablet, laptop, notebook, minicomputer,
etc.
[0040] In a third aspect, a timing device is provided for
determining a race condition configured to perform a
method of determining a race condition according to any
of the previous examples. This timing device may be a
mobile device such as e.g. a general purpose mobile
device. For example, the mobile device may be a smart-
phone, tablet, laptop, notebook, minicomputer, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Non-limiting examples of the present disclosure
will be described in the following, with reference to the
appended drawings, in which:

Figure 1 is a schematic representation of possible
situations to be considered in examples of the meth-
od of determining race conditions.

Figure 2 is a flow chart schematically illustrating a
method of determining race conditions according to
an example.

Figure 3 is a flow chart schematically illustrating a
method of determining race conditions according to
a further example.

Figure 4 is a flow chart schematically illustrating a
step of determining race times from determined inter-
device distances and determination times, in a meth-
od similar to the one of Figure 3.
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Figure 5 is a flow chart schematically illustrating a
method of determining race conditions according to
a still further example.

Figures 6a to 6d schematically illustrate a system
that can be used to detect motion in the context of a
method similar to the one of Figure 5.

Figure 7 schematically illustrates another system
that can also be used to detect motion in the context
of a method similar to the one of Figure 5.

DETAILED DESCRIPTION OF EXAMPLES

[0042] Figure 1 is a schematic representation of pos-
sible situations to take into account in the determination
of race conditions. A race track delimited by a first track
margin 102 and a second track margin 103 is shown,
along with a participant 101 and a timing device 100. The
participant 101 may carry a participant device (not
shown) that may comprise a chip configured to emit sig-
nals according to the Bluetooth standard. The timing de-
vice 100 may be e.g. a smartphone or a tablet computer
which may be configured to receive and process signals
according to the Bluetooth standard.
[0043] The participant 101 is shown running in a direc-
tion 104 approaching the timing device 100 (approaching
phase) and in a direction 105 moving away from the tim-
ing device 100 (distancing phase). Figure 1 shows that
the participant 101 may be at an equal or similar distance
from the timing device 100 at different times, in the ap-
proaching phase and in the distancing phase. Distances
d2 (in the approaching phase) and d6 (in the distancing
phase) are shown substantially equal.
[0044] It is obvious that any skilled person will appre-
ciate that any example of the proposed method of deter-
mining a race condition may consider only inter-device
distances of either the approaching phase or the distanc-
ing phase for all the participants in the race. Otherwise,
inconsistent and/or erroneous race conditions may be
generated by the method.
[0045] An inter-device distance may be identified as
belonging to the approaching phase if said distance and
"neighbouring" distances form a series of decreasing dis-
tances. For example, distance d2 belongs to the ap-
proaching phase because distances d1, d2, d3, etc. form
a series of decreasing distances towards minimum dis-
tance d4.
[0046] An inter-device distance may be identified as
belonging to the distancing phase if said distance and
"neighbouring" distances form a series of increasing dis-
tances. For example, distance d6 belongs to the distanc-
ing phase because distances d5, d6, d7, etc. form a se-
ries of increasing distances from minimum distance d4.
[0047] Figure 2 is a flow chart schematically illustrating
a method of determining race conditions according to an
example. Each of the participants may carry a participant
device configured to emit signals according to the Blue-

tooth standard. This method of example may be per-
formed by a suitable timing device (e.g. smartphone or
tablet device with corresponding app) configured to read
and process signals according to the Bluetooth standard.
[0048] The method may be started at block 200 upon
detection of a starting condition. The starting condition
may comprise, for example, a user starting request, a
wireless starting signal, etc. Once started, the method
may comprise, at block 201, receiving one or more sig-
nals according to the Bluetooth standard from one or
more participant devices.
[0049] At block 202, each participant associated to
each of the received signals according to the Bluetooth
standard may be identified. This identification may be
performed by decoding a participant identifier which is
encoded in the corresponding Bluetooth signal.
[0050] At block 203, an inter-device distance (distance
between the timing device and corresponding participant
device) may be derived from each of the received signals
according to the Bluetooth standard. Each inter-device
distance may be determined depending on the level (e.
g. intensity) of the corresponding Bluetooth signal. The
higher the signal level, the shorter may be determined
the distance, and vice versa, the lower the signal level,
the longer may be determined the distance.
[0051] At block 204, one or more race positions may
be determined depending on inter-device distances de-
termined in the current iteration of the method and (if
performed) in previous iterations of the method.
[0052] At block 205, a verification of whether an ending
condition is satisfied may be performed. Satisfaction of
the ending condition may comprise, for example, recep-
tion of a user ending request, a wireless ending signal,
etc. If the ending condition is satisfied, the method may
be terminated at block 206. If the ending condition is not
satisfied, the method may loop back to block 201 in order
to perform a new iteration of the method.
[0053] For the sake of simplicity, the flow chart of Fig-
ure 2 has been depicted with a single thread (or sequence
of blocks) that may process several signals according to
the Bluetooth standard. However, it is obvious that other
types of implementations are possible. For example,
each reception of a Bluetooth signal may trigger a (e.g.
logical) thread individually processing said Bluetooth sig-
nal. In this "multi-thread" implementation, any particular
thread may consider, at block 204, inter-device distances
determined in other threads executed either previously
or at least partially in parallel with respect to said partic-
ular thread.
[0054] In relation to block 204, each of the race posi-
tions may be determined for a participant depending on
whether an inter-device distance of the participant (de-
termined in the current iteration or in corresponding in-
dividual thread) is considered acceptable or not.
[0055] An inter-device distance may be considered ac-
ceptable if it is shorter than a pre-defined inter-device
distance threshold. For example, when a participant is
at a distance equal or less than 20 meters (distance
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threshold) from the timing device, said distance may be
considered acceptable for determining a race position of
the participant. Only one acceptable inter-device dis-
tance for each participant may be determined.
[0056] For each participant with acceptable inter-de-
vice distance determined in the current iteration (or indi-
vidual thread), a race position may be determined de-
pending on the number of other participants for which an
acceptable inter-device distance has been determined
before. That is, when an acceptable distance is deter-
mined for a participant, the race position of said partici-
pant may be N+1 if the number of participants with ac-
ceptable distance determined before is N.
[0057] It is obvious that, in the case of a race in a closed
track, the number of laps completed by each participant
may be suitably considered, as commented in other parts
of the description.
[0058] Figure 3 is a flow chart schematically illustrating
a method of determining race conditions according to a
further example. In this case, blocks 300, 301, 302, 305
and 306 may be similar to blocks 200, 201, 202, 205 and
206 of Figure 2, respectively. This method of example
may be performed by a suitable timing device (e.g. smart-
phone or tablet device with corresponding app) config-
ured to read and process signals according to the Blue-
tooth standard.
[0059] At block 303, an inter-device distance (distance
between the timing device and corresponding participant
device) may be determined for each received signals ac-
cording to the Bluetooth standard, depending on e.g. an
intensity level of the signal. Hence, block 303 may be
similar to block 203 of Figure 2 in regard to the determi-
nation of inter-device distances. At this block 303, the
method may further determine, for each of the inter-de-
vice distances, a determination time corresponding to
when the inter-device distance has been determined.
[0060] At block 304, the method may comprise deter-
mining one or more race times depending on inter-device
distances and determination times that have been deter-
mined in previous block 303.
[0061] A possible implementation of block 304 is de-
scribed below with reference to Figure 4.
[0062] At block 400, for each inter-device distance (and
corresponding participant) determined e.g. at block 303
of Figure 3, a verification of whether the inter-device dis-
tance is within a predefined range of inter-device distanc-
es may be performed.
[0063] The predefined range of inter-device distances
may have a lower limit and an upper limit. If the lower
limit is equal to zero, the verification of whether a distance
is within range is equivalent to verify whether the distance
is shorter than the upper limit.
[0064] If it is determined that the inter-device distance
is within the predefined range of inter-device distances,
the method may proceed to block 402. Otherwise, the
method may continue to block 403. Out of range distanc-
es may be due to e.g. interferences or similar circum-
stances hindering the reception of the signals according

to the Bluetooth standard by the timing device.
[0065] At block 402, the method may determine a race
time for the participant equal to the determination time
of the inter-device distance that has been determined as
being within (acceptation) range. Afterwards, the method
may continue to decision block 405.
[0066] At blocks 403 and 404, the method may perform
an alternative to block 402 that permits determining a
race time for the participant without inter-device distanc-
es within range.
[0067] At block 403, the method may comprise deter-
mining which inter-device distance of the participant is
closer to the upper limit or to the lower limit of the prede-
fined range of inter-device distances. This way, a "least
bad" inter-device distance may be selected to determine
a relatively acceptable race time.
[0068] At block 404, a race time for the participant may
be determined equal to the determination time of said
closer inter-device distance selected in previous block
403. After that, a transition to decision block 405 may be
performed.
[0069] At decision block 405, a verification of whether
all the inter-device distances have been processed may
be performed. In case of positive result of said verifica-
tion, the method may continue to block 305 of Figure 3
or similar. In case of negative result of said verification,
the method may loop back to block 400 in order to process
a next inter-device distance.
[0070] Figure 5 is a flow chart schematically illustrating
a method of determining race conditions according to a
still further example. This method of example may be
performed by a suitable timing device (e.g. smartphone
or tablet device with corresponding app) configured to
read and process signals according to the Bluetooth
standard.
[0071] The method of Figure 5 is similar to the method
of Figure 3. For example, blocks 500, 503, 504, 505, 507
and 508 are equal or similar to blocks 300, 301, 302, 303,
305 and 306, respectively. One difference resides in
blocks 501, 502 and 506 of Figure 5, in the sense that
motion times are determined and used (along with cor-
responding inter-device distances and determination
times) to determine race times. Only said distinguishing
blocks 501, 502 and 506 are described below.
[0072] At block 501, the method may comprise obtain-
ing one or more signals representative of motion in one
or more predefined positions (to be monitored).
[0073] The signals representative of motion in the pre-
defined positions may be obtained from e.g. a gyroscope
or accelerometer which may be internal or, alternatively,
external to the timing device. The gyroscope or acceler-
ometer may be associated to an arrangement configured
to translate motion of a participant in the predefined po-
sitions into a shake or motion of the gyroscope or accel-
erometer. This aspect is described in detail with respect
to Figures 6a - 6d in other parts of the present disclosure.
[0074] In alternative examples, the signals represent-
ative of motion in the predefined positions may be re-
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ceived from a computer vision program configured to de-
tect motion by processing a video signal from a suitably
arranged camera. The camera may be arranged focusing
on the predefined positions in order to capture any motion
in the predefined positions. Details about this aspect are
provided with reference to Figure 7 in other parts of the
present disclosure.
[0075] At block 502, the method may comprise deter-
mining, for each of the obtained motion signals, a motion
time corresponding to when the motion signal has been
obtained or received.
[0076] At block 506, the method may determine, for
each of the obtained motion signals, which of the inter-
device distances (from block 505) is within a predefined
range of distances and has a determination time within
a predefined time range around the motion time. The
range of distances may be predefined in such a way that
the predefined positions (to be monitored) are substan-
tially completely covered by said range of distances. The
time range around the motion time may be predefined in
such a way that only one determination time is likely to
be found within said time range.
[0077] In alternative implementations, the closest de-
termination time to the motion time of among all the de-
termination times from block 505 may be selected, with-
out the need of taking into account the time range around
the motion time or similar. In other words, when a motion
in the predefined positions is detected, the closest par-
ticipant to the timing device is associated to said motion
and, therefore, the time at which the motion has been
detected is attributed as the race time of the participant.
[0078] In any of the previously described examples,
the method may further comprise determining the geo-
graphic position of the timing device by using GPS func-
tionalities of the timing device. The timing device may
then send said geographic position (in the form of e.g.
GPS data) to a central control unit along with other data,
such as e.g. race data. This may permit having a network
of timing devices along the path of the race and controlled
or monitored by the central control unit. The timing de-
vices may be at predefined positions or may move along
the path of the race. In any case, a complete view of the
race may be determined by the control unit from the data
received from the timing devices.
[0079] In the case that different groups of participants
have been formed during the race, each of the groups
may be monitored by one or more timing devices moving
with the group. Each timing device may generate race
data (race conditions) of the participants in the corre-
sponding group and may send said data to the control
unit. The control unit may thus derive, from the received
data, complete information about all the groups and
about all the participants in each group. This information
may permit continuously obtaining "snapshots" of the
whole race substantially in real time.
[0080] Two timing devices may be positioned at de-
sired locations of the path of the race with a known dis-
tance between them. The control unit may estimate a

velocity of a participant from corresponding race times
received from said two timing devices. The control unit
may further estimate an arrival time of the participant to
the finish line from said velocity, for example. Several
velocities may be calculated for the participant at different
points of the race path. These calculations or estimations
may of course be performed for all the participants of the
race.
[0081] The method may further comprise determining,
by the timing device, a body temperature of a participant
by decoding temperature data which is encoded in the
received Bluetooth signal(s). In this case, the participant
device may comprise a temperature sensor configured
to measure the body temperature of the participant which
may be encoded in emitted signals according to the Blue-
tooth standard. This may be advantageous in mountain
races, wherein extreme temperatures may be suffered
by the participants. An excessively low body temperature
received by the timing device may generate some kind
of alarm, for example.
[0082] Figures 6a to 6d schematically illustrate a sys-
tem that can be used to detect motion in the context of
e.g. the method of Figure 5 or similar. As shown in Figure
6a, the system may comprise a board or panel 601 with
one or more springs 602 suitably arranged under the
board or panel 601 (e.g. between the board or panel 601
and the ground 600).
[0083] Figure 6b shows a circumstance in which a par-
ticipant 603, who e.g. may be riding a bicycle or a bike,
is going to pass over the board or panel. The springs 602
are in uncompressed state because the participant is not
still on the board or panel 601.
[0084] Figure 6c shows a situation in which the partic-
ipant 603 is passing over the board or panel. This situa-
tion causes the springs 602 to transition from uncom-
pressed state to be compressed between the board or
panel 601 and the ground 600. The participant passes
over the board or panel 601 with a certain speed, so the
springs 602 return to uncompressed state relatively rap-
idly.
[0085] Figure 6d schematically illustrate a top view of
the situation of Figure 6c. Said top view may have been
taken from a point of view such as e.g. the one indicated
with reference number 604 in Figure 6c.
[0086] Figure 6d shows a race track having first track
margin 605 and second track margin 606. The board or
panel 601 may be arranged width-wise of the track and
may comprise a receptacle 607 configured to house a
timing device equipped with a gyroscope or an acceler-
ometer.
[0087] With such a configuration (of Figures 6a - 6d)
the timing device (smartphone, for example) suffers a
shake when the participant 603 passes over the board
or panel. This motion (or shake) may cause the gyro-
scope or accelerometer comprised in the smartphone to
generate a signal representative of said motion, which
may be effectively used in a method similar to the one of
Figure 5. An aspect of the system of Figures 6a - 6d is
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that a general purpose device may be re-used, which
may imply a cost reduction of the overall system.
[0088] In alternative configurations, the system may
comprise a gyroscope or accelerometer attached to the
board or panel 601, and a transmitter configured to (wire-
lessly) transmit motion signals generated by the gyro-
scope or the accelerometer. This way, the timing device
may receive motion signals from the transmitter and,
therefore, may be at a remote location with respect to
the board or panel 601. An aspect of this alternative sys-
tem may be that shakes of the timing device and conse-
quent possible damages thereof may be avoided.
[0089] Figure 7 schematically illustrates another sys-
tem that can be used to detect motion in the context of
a method similar to the one of Figure 5. The system of
Figure 7 may be an alternative to the system of Figure 6
or both systems may coexist in a more complete system.
[0090] Figure 7 shows the system installed on a race
track having a first track margin 700 and a second track
margin 701. The system may comprise a video camera
702 pointing at a region 705 of the track to be monitored.
The camera 702 may be configured to (continuously)
generate a video signal or similar representing images
of the target region 705.
[0091] The camera 702 may provide said video signal
or similar to a control unit or computing system 703 that
may execute a computer vision program. The computer
vision program may be configured to detect motion from
the images, so that a participant 704 passing through the
monitored region 705 may be detected.
[0092] The computing system 703 may further com-
prise a transmitter configured to emit motion signals that
can be received by a corresponding timing device. The
motion signals may be transmitted wirelessly by the
transmitter, for example.
[0093] Although only a number of examples have been
disclosed herein, other alternatives, modifications, uses
and/or equivalents thereof are possible. Furthermore, all
possible combinations of the described examples are al-
so covered. Thus, the scope of the present disclosure
should not be limited by particular examples, but should
be determined only by a fair reading of the claims that
follow.

Claims

1. A method of determining a race condition for a par-
ticipant in a race, wherein the participant carries a
participant device configured to emit short-distance
wireless signals; the method comprising
receiving, by a timing device, one or more short-dis-
tance wireless signals from the participant device;
identifying, by the timing device, the participant
based on an identifier encoded in the received one
or more short-distance wireless signals;
determining, by the timing device, one or more inter-
device distances from the received one or more

short-distance wireless signals, wherein an inter-de-
vice distance corresponds to a distance between the
timing device and the participant device determined
as a function of a level of a received short-distance
wireless signal; and
determining, by the timing device, the race condition
for the identified participant based on the determined
one or more inter-device distances.

2. A method according to claim 1, wherein the short-
distance wireless signals are signals according to
the Bluetooth standard.

3. A method according to any of claims 1 or 2, wherein
determining the race condition for the participant
comprises determining, by the timing device, a race
position for the participant with respect to another
participant in the race, said determination of the race
position comprising
determining, by the timing device, an acceptable in-
ter-device distance for the participant, wherein an
acceptable inter-device distance corresponds to an
inter-device distance which is shorter than a prede-
fined inter-device distance threshold; and
determining, by the timing device, the race position
for the participant based on whether an acceptable
inter-device distance of the other participant has al-
ready been determined.

4. A method according to any of claims 1 to 3, further
comprising
determining, by the timing device, one or more de-
termination times for the determined one or more
inter-device distances, wherein a determination time
corresponds to when an inter-device distance has
been determined; wherein
the race condition for the participant is determined,
by the timing device, further based on the one or
more determination times of the participant.

5. A method according to claim 4, wherein determining
the race condition comprises determining, by the tim-
ing device, a first race time for the participant, com-
prising
determining, by the timing device, whether an inter-
device distance of the participant is within a prede-
fined first range of inter-device distances;
determining, by the timing device, the first race time
for the participant equal to the determination time
corresponding to said inter-device distance that is
within the predefined first range of inter-device dis-
tances.

6. A method according to any of claims 4 or 5, wherein
determining the race condition comprises determin-
ing, by the timing device, a second race time for the
participant, comprising
determining, by the timing device, whether none of
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the determined inter-device distances of the partic-
ipant is within a predefined second range of inter-
device distances;
determining, by the timing device, an inter-device
distance of the participant that is closer to a lower
limit or a higher limit of the predefined second range
of inter-device distances;
determining, by the timing device, the second race
time for the participant equal to the determination
time corresponding to said closer inter-device dis-
tance.

7. A method according to any of claims 4 to 6, wherein
determining the race condition for the participant
comprises determining, by the timing device, a third
race time for the participant, comprising
obtaining, by the timing device, a signal represent-
ative of motion in one or more predefined positions;
determining, by the timing device, a motion time cor-
responding to when the signal representative of mo-
tion has been obtained;
determining, by the timing device, whether an inter-
device distance of the participant is within a prede-
fined third range of inter-device distances, and
whether the determination time corresponding to
said inter-device distance is within a predefined
range around the motion time;
determining, by the timing device, the third race time
for the participant equal to the determined motion
time.

8. A method according to claim 7, wherein obtaining
the signal representative of motion in the one or more
predefined positions comprises
obtaining, by the timing device, the signal represent-
ative of motion from a gyroscope or an accelerom-
eter or a pressure sensor comprised in the timing
device.

9. A method according to claim 7, wherein obtaining
the signal representative of motion in the one or more
predefined positions comprises
receiving, by the timing device, the signal represent-
ative of motion from a gyroscope or an accelerom-
eter or a pressure sensor or a photocell sensor which
is external to the timing device.

10. A method according to claim 7, wherein obtaining
the signal representative of motion in the one or more
predefined positions comprises
receiving, by the timing device, the signal represent-
ative of motion from a computer vision method that
has obtained said signal by processing an image sig-
nal from an image device.

11. A method according to any of claims 1 to 10, further
comprising determining, by the timing device, a ge-
ographic position of the timing device based on GPS

(Global Positioning System) functionalities of the
timing device.

12. A computer program product comprising program in-
structions for causing a computer to perform a meth-
od of determining a race condition according to any
of claims 1 to 11.

13. A computer program product according to claim 12
which is a mobile app configured to be executed on
a mobile device.

14. A timing device for determining a race condition con-
figured to perform a method of determining a race
condition according to any of claims 1 to 11.

15. A timing device according to claim 14 which is a mo-
bile device.
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