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Description

[0001] The present invention relates to an apparatus
for selecting a cycle short pad. More particularly, but not
exclusively, the presentinvention relates to an apparatus
for selecting a cycle short pad comprising a saddle which
in turn comprises a plurality of pressure sensors and a
processor which compares the data from the pressure
sensors to data stored in a database to suggest a pre-
ferred cycle short pad. The present invention also relates
to a method of selecting a cycle short pad. More partic-
ularly, but not exclusively, the present invention relates
to a method of selecting a cycle short pad comprising the
steps of receiving pressure data from a plurality of pres-
sure sensors in a saddle while a user cycles to produce
a user pressure data set and then comparing the user
pressure data set to a plurality of stored pressure data
sets to select a preferred cycle short pad.

[0002] Cycle shorts that include integrated cycle short
pads to cushion the user are known. The pads absorb
shocks and smooth pressure points when sitting on a
bicycle saddle so increasing comfort for the wearer.
[0003] Different people create peak pressures on dif-
ferent areas on the saddle. Because of this a number of
cycle companies have released saddles of different width
options. The fitting processes used to date to select the
correct saddle width for a given user are crude and un-
reliable.

[0004] DE202010008146U1 (Biomechanik Muenster
MbH Ges), which disclosure is very close to the terms of
the preambile of claim 1, discloses a manufacturing ap-
paratus for an individualised saddle for a two wheeled
vehicle, in particular a bicycle saddle, featuring a device
which detects the anatomical characteristics of the but-
tocks of a subject, whereupon the detection device gen-
erates data for the anatomical characteristics, character-
ised in that the manufacturing apparatus features a pro-
duction facility for a saddle body and a data processing
device digitally connected to the detection device for the
generation of production data for an individualised and
anatomically matched saddle mould from the collected
data.

[0005] DE102009045829A1 (Hexonia GmbH) disclos-
es a device for the calculation of pressure distribution
underneath a saddle on an horses back. Provided is a
saddle which features at least two pressure sensor unit
zones. Each of the pressure sensor unit zones feature a
laminar structure composed of two materials of differing
rigidity for the distribution of pressure. The more rigid
material faces the saddle and the softer material faces
the horses back. To each pressure sensor unit zone is
allocated at least one sensor. The sensor is arranged in
such a way that it registers a pressure on the more rigid
material.

[0006] DE20112013U1 (Oehler Claus) discloses a
customisation device for the individual preparation of
saddles for bicycles, characterised in that the device fea-
tures a measuring saddle with at least one pressure
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measuring mechanism located on or in the seat for the
purposes of planar and localised measurement of the
local contact pressure of the buttocks of the subject.
[0007] The present invention seeks to overcome the
drawbacks of the prior art.

[0008] Accordingly, in afirst aspect, the presentinven-
tion provides an apparatus for selecting a cycle short pad
comprising

a saddle comprising a plurality of pressure sensors
adapted to measure the pressure applied to the saddle
by a user at a plurality of spaced apart points on the
saddle;

a processor connected to the pressure sensors adapted
to receive the data generated by the pressure sensors
and produce a user pressure data set; and,

a database connected to the processor,

characterised in that

the database comprising a plurality of stored pressure
data sets and a cycle short pad associated with each
stored pressure data set; and,

the processor is adapted to compare the user pressure
data set to each of the stored pressure data sets of the
database to identify a preferred cycle short pad.

[0009] The apparatus accordingtotheinvention allows
a far more accurate and less subjective choice of cycle
short pad to be made so increasing user comfort.
[0010] Preferably, the saddle comprises a covering
sleeve, the pressure sensors being arranged in the cov-
ering sleeve.

[0011] Preferably, the processor is wirelessly connect-
ed to the pressure sensors, preferably by Bluetooth®.
[0012] Preferably, the user pressure data set and each
ofthe stored pressure data sets is amap of peak pressure
as a function of position on the saddle.

[0013] Preferably, the processor employs a best fit al-
gorithm to compare the user pressure data set to each
of the stored pressure data sets.

[0014] Preferably, the best fit algorithm calculates a
pressure variation score for each stored pressure data
set, the cycle short pad associated with the stored pres-
sure data set having the smallest pressure variation
score being the preferred cycle short pad, the pressure
variation score for a stored pressure data set being cal-
culated by

(i) determining for each point in the stored pressure
data set the difference between the stored pressure
at that point and the pressure at the corresponding
point in the user data set; and,

(ii) summing the modulus of the differences over the
whole stored pressure data set to produce the pres-
sure variation score.

[0015] In a further aspect of the invention there is pro-
vided a method of selecting a cycle short pad comprising
the steps of

arranging a user on a saddle, the saddle comprising a
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plurality of pressure sensors arranged at a plurality of
spaced apart points on the saddle;

receiving data from the pressure sensors whilst the user
cycles to produce a user pressure data set;
characterised in that

the method further comprises the step of comparing the
user data set to each of a plurality of stored pressure
data sets, each stored pressure data set having a cycle
short pad associated therewith, to identify a preferred
cycle short pad.

[0016] Preferably, the user pressure data setand each
ofthe stored pressure data setsis a map of peak pressure
as a function of position on the saddle.

[0017] Preferably the comparison step comprises em-
ploying a best fit algorithm to compare the user pressure
data set to each of the stored pressure data sets.
[0018] The presentinvention will now be described by
way of example only and not in any limitative sense with
reference to the accompanying drawings in which

Figure 1 shows, in schematic form, a known method
of selecting a cycle saddle for a user; and,

Figure 2 shows, in schematic form an apparatus ac-
cording to the invention.

[0019] Different people create different pressures on
the saddle in different areas due to a combination of their
sit riding position, bone width geometry (the dis-
tance/width between their sitbones), their pelvic flexibility
and their adopted riding position, ranging from an upright
position for relaxed riding through to an aggressive pos-
ture for time trials and racing for aerodynamic advantage.
The combination of these factors creates a pressure pro-
file on the saddle for any given rider.

[0020] Because of this over recent years a number of
cycle companies have released a number of different
width options of saddles of the same model. Shown sche-
matically infigure 1 is the method used to date to correctly
prescribe the correct width of cycle saddle for a user.
[0021] The user is asked to sit on a chair or bench that
has a flat plate 1 with either a piece of memory foam or
some other flat plate with a sealed substance that is part-
ed due to pressure created by the sit bones. The con-
sumer is asked to approximate the position that they
might adopt when on a bicycle and the lateral distance
'd’ between the two center points 2 of impression 3 on
the memory foam (or other means that shows pressure
points) is then measured as the sit bone width. The pre-
ferred saddle width is then prescribed.

[0022] There are numerous fundamental flaws with
this approach -

[0023] Firstly, the user is sat on a bench with both feet
symmetrically positioned. However, when cycling oneleg
is always out of synchronisation with the other creating
a different asymmetric pressure on the saddle.

[0024] Secondly, the user is asked to lean forward to
the degree that the do when cycling but is asked to do

10

15

20

25

30

35

40

45

50

55

so whilst not being on their bike and so has no familiar
frame of reference as to what their normal riding position
is.

[0025] Thirdly, the plate 1 the user sits on is flat and is
not shaped like a bicycle saddle. It therefore creates a
completely different pressure profile than what would be
created ifthe same person were to siton a bicycle saddle.
The distances between the peak pressure points created
by sit bones on a saddle are substantially different from
those generated by the same user when sat on a flat
measurement plate.

[0026] Finally, the actual peak pressure point generat-
ed by each sit bone on the saddle typically does not lie
at the center of the pressure depression in the memory
foam. Instead it lies off center from the center of the de-
pression. This means that the distance measured be-
tween the centers of the two recorded depressions as
used in the method described above provide sit bone
widths that are substantially different from the distance
measured between the real peak pressure points of each
sit bone. This difference is typically of the order 8 to 10
% which is materially incorrect.

[0027] The process described above could also be
used for prescribing the correct width of cycle pad for a
user. However, due to the shortcomings of the method
described above the method would be inaccurate.
[0028] Shown in figure 2 is an apparatus for selecting
acycle short pad according to the invention. A cycle short
pad is a pad worn in cycle shorts or which is an integral
part of cycle shorts. The apparatus comprises a saddle
4 comprising a plurality of pressure sensors 5 at spaced
apart points in its upper surface. The pressure sensors
measure the pressure exerted by user on the upper sur-
face of the saddle 4. In this embodiment the pressure
sensors 5 are an integral part of the saddle 4. In an al-
ternative embodiment the saddle 4 comprises a remov-
able sleeve, and the pressure sensors 5 are contained
in the sleeve 4.

[0029] Connected to the pressure sensors 5 is a proc-
essor 6. This may be a wired connection or alternatively
may be a wireless connection such as Bluetooth®.
[0030] Further connected to the processor 6 is a data-
base 7. The database 7 contains a plurality of stored
pressure data sets 8. Each stored pressure data set 8
comprises a plurality of pressure readings, each pressure
reading corresponding to one of the pressure sensors in
the saddle 4. Associated with each stored pressure data
set 8 is a cycle short pad 9.

[0031] In use a user is arranged on the saddle 4. The
user wears an unlined cycle short, typically a Lycra® skin
fit short or the like. The user then cycles in their normal
cycling position whilst the pressure sensors 5 record
pressure data.. This pressure data is then passed to the
processor 6 where is it processed into a user pressure
data set. The user pressure data set comprises a plurality
of pressure readings, one corresponding to each pres-
sure sensor 5. In this embodiment the user pressure data
set is the user’s natural peak dynamic saddle pressure
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profile CNPDSP’) This is the map of the peak pressures
generated across the saddle 4 whilst the user cycles (or
in other words, each pressure point in the user pressure
data set is the peak pressure measured at the point on
the saddle 4 corresponding to that pressure point in the
user pressure data set). Differences in absolute pressure
caused by differences in user weight can be normalised.
This is typically done by using pressure variation across
the pressure sensors 5 as percentages measured
against a base pressure rather than using absolute pres-
sures.

[0032] Each stored pressure data set 8 inthe database
7 is also a (normalised) natural peak dynamic pressure
profile. The processor 6 compares the user pressure data
set to each of the stored pressure data sets 8 using a
bestfitalgorithm to determine which stored pressure data
set 8 is the best fit to the user pressure data set. The
processor 6 then identifies the cycle short pad associated
with the best fit stored pressure data set 8 and returns
this as the preferred cycle short pad 9.

[0033] In this embodiment the best fit algorithm oper-
ates as follows. The best fit algorithm calculates a pres-
sure variation score for each stored pressure data set 8.
The cycle short pad associated with the stored pressure
data set 8 having the smallest pressure variation score
is the preferred cycle short pad returned by the processor
6 to the operator. The pressure variation score for a pres-
sure data set is calculated by a two step process. Firstly,
for each point in the stored pressure data set 8 the dif-
ference between the stored pressure at that point and
the pressure at the corresponding point in the user data
set is calculated. Then, the modulus of these differences
is summed over the whole pressure data set to produce
the pressure variation score.

[0034] In order to work the invention the database 7
needs to be populated with stored pressure data sets 8
and associated choices of cycle short pads 9. In order to
do this a plurality of test users with varying sit bone ge-
ometries are employed to create a wide range of NPD-
SPs. Each test user cycles on the saddle 4 in unpadded
shorts and their natural peak dynamic saddle pressure
profile stored as a stored pressure data set 8. The test
user then cycles on the apparatus again wearing shorts
or other legwear containing each of the available cycle
short pads. The results of these further tests are then
analysed (typically by hand or by use of the apparatus
to identify the pad option that results the lowest peak
pressures for the test rider in the riding position that cor-
responds to each NPDSP) to determine which is the best
cycle short pad for that particular user. That cycle short
pad is then associates with the original natural peak dy-
namic saddle pressure profile stored in the database 7.
[0035] In an alternative embodiment the data provided
by the pressure sensors 5 is already in a form suitable
for use as a user pressure data set. For example each
pressure sensor 5 may only provide the peak pressure
recorded by that pressure sensor to the processor 6. This
array of data is suitable for use as a user pressure data
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set 8 by the processor 6 without the need for any pre-
processing.

[0036] In alternative embodiments the pressure data
sets may be other than the natural peak dynamic saddle
pressure profile. Each pointin the pressure data set could
for example correspond to the variation in pressure re-
corded at the corresponding point on the saddle 4.
[0037] Similarly, in alternative embodiments a variety
of different best fit algorithms could be employed. As an
example the best fit algorithm may calculate the root
mean square difference between each data point in the
user data set and stored data set 8 to produce a variation
score.

Claims

1. An apparatus for selecting a cycle short pad com-
prising
a saddle (4) comprising a plurality of pressure sen-
sors (5) adapted to measure the pressure applied to
the saddle (4) by a user at a plurality of spaced apart
points on the saddle (4);
a processor (6) connected to the pressure sensors
(5) adapted to receive the data generated by the
pressure sensors (5) and produce a user pressure
data set; and,
a database (7) connected to the processor (6);
characterised in that
the database (7) comprises a plurality of stored pres-
sure data sets (8) and a cycle short pad (9) associ-
ated with each stored pressure data set (8); and,
the processor (6) is adapted to compare the user
pressure data set to each of the stored pressure data
sets (8) of the database (7) to identify a preferred
cycle short pad (9).

2. Anapparatus as claimed in claim 1, wherein the sad-
dle (4) comprises a covering sleeve, the pressure
sensors (5) being arranged in the covering sleeve.

3. An apparatus as claimed in either of claims 1 or 2,
wherein the processor (6) is wirelessly connected to
the pressure sensors (5), preferably by Bluetooth.

4. An apparatus as claimed in any one of claims 1 to
3, wherein the user pressure data set and each of
the stored pressure data sets (8) is a map of peak
pressure as a function of position on the saddle (4).

5. An apparatus as claimed in any one of claims 1 to
4, wherein the processor (6) employs a best fit algo-
rithm to compare the user pressure data set to each
of the stored pressure data sets (8).

6. Anapparatus as claimed in claim 5, wherein the best
fit algorithm calculates a pressure variation score for
each stored pressure data set (8), the cycle short



7 EP 2 862 503 B1 8

pad (9) associated with the stored pressure data set
(8) having the smallest pressure variation score be-
ing the preferred cycle short pad (9), the pressure
variation score for a stored pressure data set (8) be-
ing calculated by

(i) determining for each point in the stored pres-
sure data set (8) the difference between the
stored pressure at that point and the pressure
at the corresponding point in the user data set;
and,

(ii) summing the modulus of the differences over
the whole stored pressure data set (8) to pro-
duce the pressure variation score.

A method of selecting a cycle short pad (9) compris-
ing the steps of

arranging a user on a saddle (4), the saddle (4) com-
prising a plurality of pressure sensors (5) arranged
at a plurality of spaced apart points on the saddle (4);
receiving data from the pressure sensors (5) whilst
the user cycles to produce a user pressure data set;
characterised in that

the method further comprises the step of comparing
the user data set to each of a plurality of stored pres-
sure data sets (8), each stored pressure data set (8)
having a cycle short pad (9) associated therewith, to
identify a preferred cycle short pad (9).

A method as claimed in claim 7, wherein the user
pressure data set and each of the stored pressure
data sets (8) is a map of peak pressure as a function
of position on the saddle (4).

A method as claimed in either of claims 7 or 8, where-
in the comparison step comprises employing a best
fit algorithm to compare the user pressure data set
to each of the stored pressure data sets (8).

Patentanspriiche

Vorrichtung zum Auswahlen eines Polsters fir eine
Radhose, umfassend:

einen Sattel (4), der eine Vielzahl von Drucksen-
soren (5) umfasst, die ausgebildet sind, den
Druck zu messen, der von einem Benutzer an
einer Vielzahl von beabstandeten Punkten des
Sattels (4) auf den Sattel (4) ausgelbt wird;
einen Prozessor (6), der mit den Drucksensoren
(5) verbunden ist und ausgebildet ist, die von
den Drucksensoren (5) generierten Daten zu
empfangen und einen Benutzerdruckdatensatz
zu erstellen; und

eine Datenbank (7), die mit dem Prozessor (6)
verbunden ist;

dadurch gekennzeichnet, dass
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die Datenbank (7) eine Vielzahl von gespeicher-
ten Druckdatensatzen (8) und ein Polster (9) fir
eine Radhose umfasst, das mit jedem gespei-
cherten Druckdatensatz (8) verknipft ist; und
der Prozessor (6) ausgebildet ist, den Benutzer-
druckdatensatz mit jedem der gespeicherten
Druckdatensétze (8) der Datenbank (7) zu ver-
gleichen, um ein bevorzugtes Polster (9) fir eine
Radhose zu identifizieren.

Vorrichtung nach Anspruch 1, wobei der Sattel (4)
einen Schutziiberzug umfasst und die Drucksenso-
ren (5) in dem Schutziiberzug angeordnet sind.

Vorrichtung nach Anspruch 1 oder 2, wobei der Pro-
zessor (6) drahtlos mit den Drucksensoren (5) ver-
bunden ist, vorzugsweise liber Bluetooth.

Vorrichtung nach einem der Anspriiche 1 bis 3, wo-
bei der Benutzerdruckdatensatz und jeder der ge-
speicherten Druckdatensatze (8) eine Karte des Ma-
ximaldrucks als eine Funktion der Position auf dem
Sattel (4) ist.

Vorrichtung nach einem der Anspriiche 1 bis 4, wo-
bei der Prozessor (6) einen Best-Fit-Algorithmus
verwendet, um den Benutzerdruckdatensatz mit je-
dem der gespeicherten Druckdatensatze (8) zu ver-
gleichen.

Vorrichtung nach Anspruch 5, wobei der Best-Fit-
Algorithmus ein Druckvariationsergebnis fir jeden
gespeicherten Druckdatensatz (8) berechnet, wobei
das Polster (9) fiir eine Radhose, das mit dem ge-
speicherten Druckdatensatz (8) verknlpft ist, der
das niedrigste Druckvariationsergebnis aufweist,
das bevorzugte Polster (9) fir eine Radhose ist, wo-
bei das Druckvariationsergebnis fiir einen gespei-
cherten Druckdatensatz (8) berechnet wird durch

(i) Bestimmen fiir jeden Punkt des gespeicher-
ten Druckdatensatzes (8) der Differenz zwi-
schen dem gespeicherten Druck an diesem
Punkt und dem Druck an dem entsprechenden
Punkt in dem Benutzerdatensatz; und

(i) Summieren des Modulus der Differenzen
Uber den gesamten gespeicherten Druckdaten-
satz (8), um das Druckvariationsergebnis zu er-
zeugen.

7. Verfahren zum Auswahlen eines Polsters (9) fiir eine

Radhose, umfassend die folgenden Schritte:

Anordnen eines Benutzers auf einem Sattel (4),
wobei der Sattel (4) eine Vielzahl von Drucksen-
soren (5) umfasst, die an einer Vielzahl von be-
abstandeten Punkten auf dem Sattel (4) ange-
ordnet sind;
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Empfangen von Daten von den Drucksensoren
(5), wahrend der Benutzer Fahrrad fahrt, um ei-
nen Benutzerdruckdatensatz zu erzeugen;
dadurch gekennzeichnet, dass

das Verfahren ferner den Schritt des Verglei-
chens des Benutzerdatensatzes mit jedem
Druckdatensatz einer Vielzahl von gespeicher-
ten Druckdatensétzen (8) umfasst, wobei jeder
gespeicherte Druckdatensatz (8) mit einem
Polster (9) fur eine Radhose verkniipft ist, um
ein bevorzugtes Polster (9) flr eine Radhose zu
bestimmen.

8. Verfahren nach Anspruch 7, wobei der Benutzer-

druckdatensatz und jeder der gespeicherten Druck-
datensatze (8) eine Karte des Maximaldrucks als ei-
ne Funktion der Position auf dem Sattel (4) ist.

Verfahren nach Anspruch 7 oder 8, wobei der Schritt
des Vergleichens das Verwenden eines Best-Fit-Al-
gorithmus umfasst, um den Benutzerdruckdaten-
satz mit jedem der gespeicherten Druckdatensatze
(8) zu vergleichen.

Revendications

Dispositif pour choisir un coussin de short a vélo
comprenant :

une selle (4) comprenant une pluralité de de
capteurs de pression (5) adaptés a mesurer la
pression appliquée a la selle (4) par un utilisa-
teur a une pluralité de points espacés les uns
des autres sur la selle (4) ;

un processeur (6) connecté aux capteurs de
pression (5) adapté a recevoir les données gé-
nérées par les capteurs de pression (5) et a pro-
duire un jeu de données de pression utilisateur ;
et

une base de données (7) connectée au proces-
seur (6) ;

caractérisé en ce que :

la base de données (7) comprend une plu-
ralité de jeu de données de pression stoc-
kée (8) et un coussin de short a vélo (9)
associé a chaque jeu de données de pres-
sion stocké (8) ; et

le processeur (6) est configuré pour com-
parer le jeu de données de pression utilisa-
teur a chacun des jeux de données de pres-
sion stockés (8) de la base de données pour
identifier un coussin de short a vélo préféré

9).

2. Dispositif selon la revendication 1, selon lequel la

selle (4) comprend un manchon de recouvrement,
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les capteurs de pression (5) étant disposés dans le
manchon de recouvrement.

Dispositif selon’'une quelconque des revendications
1 ou 2, selon lequel le processeur (6) est connecté
de maniére sans fil aux capteurs de pression (5), de
préférence par Bluetooth.

Dispositif selon’'une quelconque des revendications
1 a 3, selon lequel le jeu de données de pression
utilisateur et chacun des jeux de données de pres-
sion stockés (8) est une carte de pression maximale
en fonction de la position de la selle (4).

Dispositif selon’'une quelconque des revendications
1 a 4, selon lequel le processeur (6) met en oeuvre
un algorithme de meilleur rapprochement pour com-
parer le jeu de données de pression utilisateur a cha-
cun des jeux de données de pression stockées (8).

Dispositif selon la revendication 5, selon lequel l'al-
gorithme de meilleur rapprochement calcule un sco-
re de variation de pression pour chaque jeu de don-
nées de pression stocké (8), le coussin de short a
vélo (9) associé au jeu de données de pression stoc-
ké (8) qui présente le score de variation de pression
le plus petit étant retenu comme coussin de short a
vélo (9) préféré, le score de variation de pression
d’'un jeu de données de pression stocké (8) étant
calculé par :

(i) la détermination, pour chaque point dans le
jeu de données de pression stocké (8), de la
différence entre la pression stockée a ce point
et la pression au point correspondant dans le
jeu de données de pression utilisateur ; et

(i) la somme du module des différences surl’en-
semble du jeu de données de pression utilisa-
teur (8) pour produire le score de variation de
pression.

7. Méthode pour choisir un coussin de shorta vélo com-

prenant les étapes de :

positionnement d’un utilisateur sur une selle (4),
la selle (4) comprenant une pluralité de capteurs
de pression (5) disposés a une pluralité de
points espacés les uns des autres sur la selle
(4);

réception de données en provenance des cap-
teurs de pression (5) pendant que I'utilisateur
pédale pour produire un jeu de données de pres-
sion utilisateur ;

caractérisée en ce que :

la méthode comprend en outre I'étape de
comparaison du jeu de données de pres-
sion utilisateur a chacun des jeux de don-
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nées de pression stockés (8), chaque jeu
de données de pression stocké (8) présen-
tant un coussin de short a vélo (9) qui lui est
associé, pour identifier un coussin de short
a vélo préféré.

8. Meéthode selon la revendication 7, selon laquelle le
jeu de données de pression utilisateur et chacun des
jeux de données de pression stockées (8) est une
carte de pression maximale enfonction de la position
de la selle (4).

9. Méthode selon 'une quelconque des revendications
7 ou 8, selon laquelle I'étape de comparaison com-
prend la mise en oeuvre d’un algorithme de meilleur
rapprochement pour comparer le jeu de données de
pression utilisateur avec chacun des jeux de don-
nées de pression stockés.
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