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Description

Cross-Reference to Related Applications

[0001] The present Patent Cooperation Treaty (PCT)
application claims priority to co-pending U.S. patent ap-
plication no. 62/893,649 titled "Stationary Bicycle Adjust-
ment Method and System" filed on August 29, 2019 and
co-pendingprovisional patent applicationno.62/903,483
titled "Stationary Bicycle Adjustment Method and Sys-
tem" filed on September 20, 2019.

Technical Field

[0002] Embodiments of the present disclosure gener-
ally relate to an apparatus for adjusting one or more
dimensions of an adjustable stationary bicycle to custo-
mize the fit of the adjustable bicycle to fit a rider.

Background

[0003] Indoor cycling training,with the right equipment,
can be very enjoyable. Additionally, busy schedules, bad
weather, focused training, and other factors inspire bi-
cycle riders, ranging from the novice to the professional,
to train indoors. Numerous indoor training options exist,
including numerous different types of exercise bicycles
that have been developed over the years. A typical ex-
ercise bicycle may look similar to an actual bicycle in-
cluding a seat, handlebars, pedals, crank arms, a drive
sprocket and chain but often without wheels. Other in-
door cycling training devices include indoor trainers that
allowa rider tomount her actual bicycle to the trainer,with
or without the rear wheel, and then ride the bicycle in-
doors with the trainer providing the resistance against
pedaling. Both exercise bikes and trainers may utilize
some form of adjustable resistance to provide varying
levels of indoor training and/or exercise.
[0004] While useful for training indoors, conventional
exercise bicycles offer an experience that is often un-
comfortable, dissimilar from riding a bicycle (outdoor
bicycle) outdoors, and otherwise suffering from various
insufficiencies. For example, many conventional exer-
cise bicycles include a heavy rigid frame, which can be
excellent for exercising but is notmeant to have the same
feel as riding outdoors. While exercise bicycles provide
many options for changing dimensions, they are typically
unable to be adjusted in sufficient dimensions to replicate
all of the dimensional relationships between framemem-
bers and handlebars, seat, etc., found in awell fit outdoor
bike. This may contribute to the experience of using a
stationary bicycle feeling markedly different than riding a
conventional outdoor bicycle that includes wheels and is
intended to propel the rider forward when the drive crank
is engaged or operated by the rider, as opposed to
stationary bicycles that are designed to remain in place
during use of the bicycle.
[0005] A bike "fit" refers to the concept of fitting the

adjustable dimensionsof a bike to that of a particular rider
to meet that rider’s anatomical dimensions. Because
everyperson isdifferent - height, arm length, torso length,
leg length, foot size, etc., a bike right out of the boxwill not
fit everyperson.Proper fit, however, is important for riding
comfort, avoiding injuries, optimizing cycling efficiency,
and other factors. A simple bike fit involves adjusting seat
height and the fore and after position of the seat on the
rails. In a more sophisticated professional setting, an
expert will help a rider select a frame with proper geo-
metry, the handlebar height and reach will be adjusted
through spacers and a specific stem purchased and
retrofitted to the bike for proper reach, the seat height
and fore and aft position will be adjusted relative to the
handlebar height and reach for the frame as well as the
crank arm length and bottom bracket position. In some
cases, crank arms will be purchased if the fit demands a
length different from what comes with bike.
[0006] A professional bike fit can be hundreds of dol-
lars but many riders believe the benefits outweigh the
costs. Besides the cost, a professional bike fit has some
drawbacks in that it is often dependent on thedimensions
of the bike being fit and hence is not necessarily portable
to other bikes. So, a person withmultiple bikesmay need
to invest in abike fit for eachbike.Moreover, the ridermay
not be able to easily or accurately apply the fit to a
conventional exercise bike given often limited number
of adjustments.
[0007] Document US2008/058170 discloses an appa-
ratus for measuring the fit of an individual to one or more
bicycles.
[0008] It is with these observations in mind, among
others, that aspects of the present invention, according
to claim 1, were conceived.

Brief Description Of The Drawings

[0009] Example embodiments are illustrated in refer-
enced figures of the drawings. It is intended that the
embodiments and figures disclosed herein are to be
considered illustrative rather than limiting.

Figure 1A is a side view of a stationary bicycle train-
ing device in accordance with one embodiment.

Figure 1B illustrates the stationary bicycle training
devicewithoneormoreadjustabledimensionsof the
bicycle and a reference graph in accordance with
one embodiment.

Figure 2A is a side view of a stationary bicycle train-
ing device illustrating a various adjustment mechan-
isms to alter the dimensions of the bicycle device in
accordance with one embodiment.

Figure 2B is a cross-section view of the stationary
bicycle training device illustrating a various adjust-
ment mechanisms to alter the dimensions of the
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bicycle device in accordance with one embodiment.

Figure 3 is a side view of a stationary bicycle training
device illustrating an adjustable crank arm in accor-
dance with one embodiment.

Figure 4 is a schematic illustration of a system for
adjusting the dimensions of the configurable station-
ary bicycle in accordance with one embodiment.

Figure 5 is a flowchart illustrating a method for pro-
viding one or more dimensional configuration set-
tings of a stationary bicycle training device in accor-
dance with one embodiment.

Figure 6 is a flowchart illustrating a method for ob-
taining references within a digital image via a user
interface associated with a stationary bicycle device
in accordance with one embodiment.

Figures 7A‑7H illustrate a plurality of user interfaces
of a user interface associated with the application
instructing a user to provide particular measure-
ments of the user’s bicycle within a digital image of
the user’s bicycle in accordance with one embodi-
ment.

Figure 8 illustrates an example digital image of a
bicycle with various locations within the image cor-
responding to portion of the imaged bicycle in ac-
cordance with one embodiment.

Figure 9 is a flowchart illustrating a method for ob-
taining a reference ratio for determining a corre-
sponding length in a digital image to a reference
length in accordance with one embodiment.

Figure 10 is a flowchart illustrating a first method for
determining one or more dimensional configuration
settings of the stationary bicycle training device in
accordance with one embodiment.

Figures 11A and 11B are flowcharts illustrating a
second method for determining one or more dimen-
sional configuration settings of the stationary bicycle
training device in accordance with one embodiment.

Figure 12 is a schematic diagram illustrating a bi-
cycle adjustment system for adjusting one or more
dimensionsoradjustmentmechanismofastationary
bicycle in accordance with one embodiment.

Figure 13 is a diagram illustrating an example of a
computing systemwhichmay be used in implement-
ing embodiments of the present disclosure.

Detailed Description

[0010] Aspects of the present disclosure involve a
stationary indoor "smart" training bicycle that provides
several improvements and advantages over conven-
tional stationary exercise bicycles. In one example, the
indoor bicycle provided herein may include adjustable
components to provide configurable dimensions to ad-
just the frame size of the indoor bicycle to properly fit the
rider. The number of adjustable dimensions and config-
urationof theadjustablecomponentsprovideanexercise
bike platform customizable for any rider. For example, a
center post may be vertically adjustable to extend the
length of the post to various lengths or heights, which has
at least the advantage of allowing a rider to adjust the
distance between the top tube and the crank axle. A
length of a top tube connected to the center post may
bealsobeadjusted. Inoneexample, the top tube length is
adjusted through a first horizontally adjustable arm that
may be extended rearward from the top tube and a
secondhorizontally adjustable arm thatmaybeextended
forward from the top tube, which either or both provide for
adjusting the top tube length, the distance between the
seat and handlebars, and angular dimensions between
the seat, handlebars and/or cranks to further customize
the fit of the indoor bike to any given rider. A bicycle seat
post may be connected to the rearward adjustable arm
and a handlebar post may be connected to the forward
adjustable arm, both of which may be adjusted vertically
to adjust the seat height andhandlebar height. Bymoving
the rearward adjustable arm, the seat position relative to
the crank and handlebars are adjusted, as well as the
various angles therebetween. Moving the seat rearward
also adjusts the seat position angle between the seat and
the cranks. Similarly, by moving the forward adjustable
arm, the handlebar positon relative to the seat is ad-
justed, as well as the various angles therebetween.
Movement of the first adjustable arm and the second
adjustable arm (either forward or rearward in relation to
the top tube) allows the rider or user of the stationary
bicycle to select a desired length of the top tube and the
distance between the seat assembly and the handlebar
assembly of the bicycle, aswell as the angle between the
seat and cranks. Since, the seat height and handlebar
height arealsoadjustable, theanglebetween the twoand
hence the rider’s overall positioning between the two is
thereby adjustable. Thus, the stationary bicycle device
provides for vertical adjustment points of the center post,
the seat post, and the handlebar post and horizontal
adjustment of first adjustable arm (and seat, which
may also be adjusted fore and aft on its seat rails) and
the second adjustable arm (and handlebars), allowing for
the ability to, in essence, define a custom bike framewith
custom handlebar, stem and seat arrangements. The
multiple points of adjustment of the stationary bicycle
device, alone or in combination, allows the bicycle fit to
be adjusted to many types, sizes, and shapes of various
riders.
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[0011] Besides the many degrees of frame dimen-
sional adjustment freedom, other advantages provide
programmatic ways to translate bicycle fit dimensions
between an outdoor (nonstationary) bicycle and the in-
door bike, or vice versa. In some implementations, the
dimensions of the indoor bicycle may be set or adjusted
based on corresponding dimensions of a user’s outdoor
bicycle. So, if a user has had a professional bike fit, the
dimensional relationships of the professional bike fit may
be transferred to the indoor bike disclosed herein. For
example, the seat height and handle bar height (in rela-
tion to the position to any reference point on the bicycle),
as well as the distance between the seat and the han-
dlebars, may be determined from the user’s outdoor
bicycle or professional bike fit and used to adjust the
corresponding adjustment points of the indoor bicycle. In
this manner, the indoor bicycle may feel similar to the
user’s outdoor bicycle by adjusting the dimensions of the
stationary bicycle to approximate the dimensions of the
user’s outdoor bicycle, and vice-versa. The seat tube
dimensions from the outdoor bike may likewise be used
to adjust the center post length. In some instances,
angular distances and angles between seat, crank axle
and handlebars may be used to define indoor bike ad-
justments to meet those relationships. In some imple-
mentations, one or more of the points of adjustments of
the indoor bicycle may be controlled by a controller
providing adjustment signals to motors or other mechan-
ical devices to automatically adjust the points of adjust-
ments to determined dimensions.
[0012] The determined dimensions of the adjustable
indoor stationarybicyclemaybeprovidedbyacomputing
device in communication with the stationary bicycle. For
example, an application or method embodied in a set of
computer executable instructions executed on a comput-
ing device, such as a mobile device, may compute and
deliver the bicycle dimensions, configurations and/or
settings. The computermethodmay receive one ormore
inputs that correspond to dimensions of the outdoor
bicycle (e.g., receiving key bicycle set-up location and
computing angles and separation among and between
various points of the outdoor bicycle that can then be
translated to the indoor bicycle). The computing device
may also translate the determined dimensions of the
outdoor bicycle to one or more settings of the adjustment
mechanismsof the indoor bicycle tomeet or approximate
the dimensions of the outdoor bicycle. From the com-
puted settings, some combination of adjustable compo-
nents may be set to conform to the computed dimen-
sions. The adjustment mechanisms may be manual or
controllable or some combination of the same. So, in an
exercise bike with one or more controllable adjustment
components, a controller of the stationary bicycle may
receive the determined configuration settings and auto-
matically adjust the adjustment mechanisms of the sta-
tionary bicycle for different riders of the bicycle. Such an
auto adjustment version is particularly useful for situa-
tions where the exercise bike may be used by more than

one rider, such that the bicycle adjusting the dimensions
of the bicycle to each rider accordingly. The inputs of the
rider’s outdoor bicyclemay be provided to the application
in several ways, including through a manual input of the
dimensions in the application via a user interface, via
analysis of a digital image of the rider’s bicycle, via one or
more bike fit result reports transmitted to the application,
via measurements of the rider’s body or outdoor bicycle,
and the like. Through the application, a rider may deter-
mine one ormore configurations of the dimensions of the
stationary bicycle to improve the feel of operating the
stationary bicycle for a more comfortable riding experi-
ence.
[0013] Figure 1A illustrates an indoor (stationary) bi-
cycle 100 that includes several adjustable mechanisms
to alter the dimensions of the stationary bicycle 100.
Figure 1B illustrates the same stationary bicycle 100with
one ormore adjustable dimensions (D) of the bicycle and
a reference graph for use in discussing the adjustable
features of the stationary bicycle below. For example, the
stationary bicycle 100 may include an adjustable post
102, which may also be referred to as a seat tube,
extending vertically and slightly rearwardly from a foot
assembly 104. The adjustable fit dimension D1 may be
manipulated throughaltering thepost length,whichalters
the height of the top tube and alters the distance between
the top tube (and seat assembly) and the crank axle 110.
A top tube 106 is attached to a top end of the center post
102 opposite the center foot assembly. The neutral posi-
tion of the center post (the vertical orientation of the post
when the indoor cycle is operated in a flat riding orienta-
tion (not simulating climbing or descending))may also be
adjusted such that the post is neutrally pivoted more
forward or more rearward then shown, which may be
used to alter various dimensional relationship and the
position of the rider when seater. For example, a center
post offset angle 103 (the angle from the vertical y-axis
reference and a center line of the center post 102) is
illustrated in Figure 1B. A larger or smaller center post
offset angle 103may be achieved through pivoting of the
center post 102 more forward or more rearward then
shown. Providing a frame without a down tube, as would
be present in many conventional outdoor and exercise
bikes where the down tube, conventional rigid seat tube
and conventional rigid top tube collectively provide a rigid
triangle, the indoor bicycle described herein allows for
both adjustment of the center post height (length) and the
top tube length as there is not a structural member, like a
down tube, fixing the lengths of the center post and the
top tube, and the geometry of the frame itself.
[0014] Although not related to frame configuration, the
center post is also controllably pivotal fore or aft to
simulate descending and climbing. In some instances,
the top tube 106 may be welded or otherwise connected
to the center post 102. The top tube 106 extends forward
from the top area of the center post 102. In the example
shown, the top tube is also roughly perpendicular the
center post but itmay define someangle greater or lesser
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than90degrees relative to the center post. Aspects of the
center post 102 and the top tube 106 are discussed in
more detail below, including mechanisms for adjusting
the length of the top tube 106, length of the center tube
102, and other dimensions of the stationary bicycle 100
associated with the top tube 106.
[0015] Adrive assembly 108 is supportedon the center
post 102 thatmay includeadrive sprocket 116connected
with a crank axle 110. Crank arms 112 are coupled with
the drive sprocket 116 and the crank axle 110. The drive
sprocket 116 is configured to turn a belt, but may also be
configured for a chain. A first (right) pedal 120 may be
connected to the first (right) crank arm 112 and a second
(left) pedal may be connected to the second (left) crank
arm (See Fig. 2). Pedaling rotates the crank axle 110 and
the drive sprocket 116 about a rotation axis through the
center of the crank axle 110. The drive sprocket 116 may
include teeth extending from the outer circumference of
the ring that engage with corresponding treads on an
inner surface of a belt drive 118 such that rotation of the
drive sprocket 116 causes rotation of the drive belt 118.
[0016] The drive belt 118 is also connected to the outer
circumference of a rear gear (or sprocket) 124 with a
smaller diameter than the drive sprocket 108. The rear
gear 124 is located generally rearwardly from the drive
sprocket 116 and, similar to the drive sprocket 108,
includes teeth extending from the outer circumference
surface of the rear gear 124 to engage with correspond-
ing teeth of the drive belt 118. The rear gear 124 is
operably engaged with a flywheel/motor assembly 126
such that rotation of the drive belt 118 causes corre-
sponding rotation of the rear gear 124 and, in turn, rota-
tion of the flywheel. In this manner, a rider of the indoor
bicycle 100 may pedal the drive assembly 108 to cause
rotation of the flywheel/motor assembly 126. In one ex-
ample, a conventional road bike seat and road bike
handlebars are used, and thepositioning of the flywheel/-
motor assembly provides a visual impression of a rear
wheel of a conventional bicycle, which combined with
conventional handlebars and seat enhances that impres-
sion. Exercise bike controls are also integrated into
hoods and conventional appearing gear shift controls,
again visually enhancing the exercise bike to appear like
a road bike. It is nonetheless possible to position the
flywheel/motor forwardly and or downwardly relative to
the drive assembly, although such positions would not
provide the same visual impression for the overall ex-
ercisebicycle. In someembodiments, awater bottle cage
130may extend upward and forward from a front surface
of the center post 102.
[0017] A control circuit board 132 comprising multiple
control components may be supported on a rear surface
of the center post 102.Components of the control system
for the stationary bicycle 100 discussed further herein
may be included in or otherwise supported on the control
circuit board 132 for executing one or more drive control
programs, sensor signal processing, riding simulation
algorithms or programs, and the like. In general, the

control circuit board 132 may include components of a
computing device, including memory components, pro-
cessingunits or components, electrical signal processing
components, and the like for executing one or more
programs associated with the operation and control of
the stationary bicycle 100.
[0018] Returning to adjustable fit dimensions and re-
ferring again to Fig. 1B, as noted above, a length of a
center post 102 may be extendible to increase the bike
dimension along dimension D1. The top tube extends
forwardly from the center post. A first horizontally adjus-
table armmay be extended rearward from the top tube to
adjust a rearward distance of a seat assembly from the
top tube along dimension D2. This dimensional adjust-
ment, alone or in combination with other adjustments,
allows the rider’s biomechanical relationship with the
handlebars (reach, for example), and cranks (e.g., over-
all leg length, and thigh length) to be adjusted, among
other biomechanical relationships. A second horizontally
adjustable arm may be extended forward from the top
tube toadjust a forwarddistanceofahandlebarassembly
from the top tube along dimension D3. This dimensional
adjustment, alone or in combination with other adjust-
ments, allows the rider’s biomechanical relationship
(e.g., reach and torso angle) to be adjusted, among other
biomechanical relationships. A bicycle seat post may be
connected to the rearward adjustable arm, whichmay be
adjusted vertically to adjust the seat height along dimen-
sion D4. This dimensional adjustment may be used,
alone or in combination, to adjust various possible bio-
mechanical relationships including torso angle, knee
bend through crank rotation, as well as others. Similarly,
a handlebar post may be connected to the forward ad-
justable arm and adjusted vertically to adjust the handle-
bar height alongdimensionD5, again allowing for various
biomechanical relationships between the rider and the
bicycle to be adjusted. Moving the seat rearward also
adjusts the seat position angle between the seat and the
cranks. It should be noted that the exercise bicycle may
also be fit with an adjustable crank arm 112 allowing the
rider to set a crank length D6 without changing cranks
arms 112. The adjustment of each of the dimensions
illustrated D1-D6 are discussed in more detail below.
Further, one or more angles of the stationary bicycle
100 relative to reference graph (y-axis 105 and x-axis
107) may also be adjusted through the adjustment me-
chanisms of the stationary bicycle 100.
[0019] Figures 2A and 2B illustrate some of the dimen-
sional adjustment mechanisms of the bicycle 100 for
adjusting the dimensions or size of the bicycle. In one
such adjustment mechanism of the bicycle 100, the
center post 102 is configured to be adjustable along
dimension D1 to alter the length of the center post 102
and thereby the stack height of the stationary bicycle 100
(e.g., the distance from the center of the drive sprocket
118 to thecenter of thehead tube176of thehandlebarsof
the bicycle 100), in addition to the offset angle of the seat
assembly 154 and other dimensional angles of the bi-
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cycle 100. To adjust the length of the center post 102 and
as shown in Figures 2‑3, the center post 102may include
a hollow outer sleeve 140 that is located around an inner
post 142.Theouter sleeve140maybeadjustedvertically
along the inner post 142 and locked into position by
center post locking mechanism 146. The center post
locking mechanism 146, in some instances, may include
a spring-loaded locking pin 148 that is coupled to the
outer sleeve and engages one of several holes along the
vertical length of the inner post 142, although other lock-
ing mechanisms to lock the center outer sleeve 140 at a
selected height along the inner post 142 may be utilized.
To adjust the height of the center post 102, a user of the
stationary bicycle 100 may disengage the center post
locking mechanism 146 by pulling the locking pin 148
rearward, against a spring force, allowing the outer
sleeve 140 to beadjusted along the inner post 142.When
adesiredcenterpost height is located, the lockingpin148
is reinserted into oneof the holesalong the inner post 142
to hold the outer sleeve 140 at the selected position. In
some implementations, an arm 150 defining a contour
over the locking pin is pivotally attached to the outer
sleeve 140 at a pivot 149. The arm may be rotated to
expose the lockingpinandpositionedover the lockingpin
to prevent block access to the locking pin 148 while the
stationary bicycle 100 is in use.
[0020] In addition to adjustment of the length of the
center post 102, the length of the top tube 106 may also
be adjusted through two adjustment mechanisms similar
to the center post adjustmentmechanism. In particular, a
rearward horizontally adjustable arm 152 may extend
from the rearward end of the top tube 106 to adjust a
distance (D2) from the rearwardendof the top tube106 to
a seat assembly 154 attached to the rearward end of the
adjustable arm 152. This degree D2 of adjustment free-
dom allows the user body position, relative to the crank
axle, handlebars, etc., to be tailored to the individual rider.
In some implementations, the distance D2 from the rear-
ward end of the top tube 106 to a seat assembly 154may
beadjusted in a similarmanner as the length of the center
post 102. For example, the rearward horizontally adjus-
table arm 152 may include a triangular-shaped cross-
section and may be located partially within the top tube
106. A locking mechanism 156, for the rearward adjus-
table arm, may be included on a top surface of the top
tube 106 and includes a screw mechanism that, when
rotated intoa lockingposition, extendsdownward into the
top tube 106 and applies a locking force on a top surface
of the adjustable arm 152 to hold the arm in place at the
desired extension length. Rotation of the locking me-
chanism into an unlocked position releases the down-
ward force on the adjustable arm 152 such that the arm
may be extended or retracted. The seat assembly 154
maybeconnected to the rearwardhorizontally adjustable
arm 152 at a distal end of the arm from the top tube 106
such that horizontal adjustment of the rearward horizon-
tally adjustable arm 152 increases a distance of the seat
from the top tube 106 end. A rider may thus adjust the

distance of the seat assembly 154 relative to the top tube
106 by disengaging the rearward adjustable arm locking
mechanism 156, sliding the rearward horizontally adjus-
table arm 152 into or out of the top tube 106, and re-
engaging the rearward adjustable arm locking mechan-
ism156at thedesireddistance. Inaddition, adjustment of
the rearward horizontally adjustable arm 152 may in-
crease or decrease the seat angle (e.g., the angle from
center of the drive sprocket 118 to the center of the seat
assembly 154) for the rider.
[0021] In addition, the seat assembly 154 may include
a seat height adjustment mechanism to adjust the height
of the seat 164. In particular, the seat assembly 154 may
include a seat post 162 extending from a seat tube 168
attached to a rearward end of the rearward horizontally
adjustable arm 152. The seat post 162 may extend
partially vertically between seat tube 168 and the bike
seat 164 and the height or length of the seat post 162 that
extends above the seat tube 168 may be adjusted
through a seat locking mechanism 170. The seat itself
may also be adjusted fore and aft relative to the top of the
seat post using a rail and clamp mechanism.
[0022] A forward horizontally adjustable arm 158 may
alsoextend from the front endof the top tube106 toadjust
a distance (D3) from the front end of the top tube 106 to a
handlebar assembly 160 attached to the front end of the
adjustable arm 158. Changes to the length D3 from the
top tube 106 to the handlebar assembly 160 may be
adjusted in a similar manner as described above. In
particular, the forward horizontally adjustable arm 158
may includea triangular-shapedbar locatedwithin a front
opening of the top tube 106. A forward adjustable arm
locking mechanism 166 may be included on the top sur-
face of the top tube 106 that includes a rotatable locking
mechanism that engages with a top surface of the for-
ward horizontally adjustable arm 158 to hold or lock the
arm in place at the desired extension length. A handlebar
assembly 160 may be connected to the forward horizon-
tally adjustable arm158at a distal end of the arm from the
top tube 106 such that adjustment of the forward hor-
izontally adjustable arm 158 increases a distance of the
handlebar assembly 160 from the top tube 106 end. The
handlebar assembly 160 may include handlebars 172,
brake and shifter controllers 174, a handlebar post 176,
andahead tube178.Thehandlebarpost 176mayextend
between head tube 178 and the handlebars 172 andmay
be adjustable to vary the height of the handlebars 172. In
particular, the height or length of the handlebar post 176
that extends above the head tube 178 may be adjusted
through a handlebar locking mechanism 180. A rider or
user of the stationary bicycle 100mayadjust the distance
of thehandlebarassembly160 from the top tube106 (and
the center post 102 and seat assembly 154) by disen-
gaging the forward adjustable arm locking mechanism
166, sliding the forward horizontally adjustable arm 158
into or out of the top tube 106, and re-engaging the
rearward adjustable arm locking mechanism 166 at the
desired distance. Forward adjustable arm locking me-
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chanism 166 may operate in a similar manner as locking
mechanism 156 described above.
[0023] Another adjustment mechanism of the station-
ary bicycle 100 is illustrated in Figure 2Candmay include
a forward and/or rearward tilting of the center post 102.
The tilting of the center post 102 may be controlled
through a tilting mechanism 202 connected to the lower
end of the center post 102 and a center foot assembly
210. The center post may be rotatably mounted to the
center foot assembly 210 near the bottom end of the
center post 102.The tiltingmechanism202may involvea
motor driven post 206 that extends or retracts to pivot the
center post 102. In one example, the tiltingmechanism is
a linear actuator, preferablymechanical but pneumatic or
hydraulic are also possible or any other motor that drives
thepost.Moreparticularly, the tiltingmechanism202may
be rotatably supported at the rearward end of the foot
assembly 210. In one example, the rotatable support is
achieved through a tilting drivemounting pin 212 extend-
ing through the sidewalls of the center foot assembly 104
and through a pair of mounting loops 214 extending from
thebottomof a tilting drivemotor 204. The tiltingmechan-
ism202 is allowed topivot or rotatearound the tiltingdrive
mountingpin212 forwardly or rearwardly.Other rotatable
connections between the tilting mechanism 202 and the
center foot assembly 210 are possible. The tilting drive
motor 204may include a steppermotor drive to extend or
retract a shaft 206 connected at a lower end to the tilting
drive 204 and at an upper end to the center post 102.
[0024] To tilt (pivot) the post 102 and alter the top tube
offset angle 103, the tilting drive 204 extends or retracts
the shaft 206. Extension of the shaft 206 tilts the center
post 102 forward and alters the top tube angle in a
clockwise direction (from the perspective illustrated in
FIG. 1B). Retraction of the shaft 206 by the tilting drive
204 generates an opposite tiltingmovement of the center
post 102 rearward and alters the top tube angle in a
counter-clockwise direction (also relative to FIG. 1B).
In this manner and through the control of the tilting
mechanism 202, the angle of the center post 102 and
subsequently the top tube 103 from the reference vertical
Y-axis 105 may be adjusted to provide alternate top tube
offset angles to approximate a corresponding top tube
angle for a user’s reference bicycle, as explained inmore
detail below.
[0025] Other tilting mechanisms may be also or alter-
natively be included on the stationary bicycle 100. For
example, the tilt drive 204 may include any type of ac-
tuator to extend or retract the tilt shaft 206, such as a
piston mechanism, stepper motor, screw drive, or any
other mechanical device that actuates the extension and
retraction of the shaft. Further, the tilt drive 204 may be
located in various locations on the stationary bicycle 100,
such as at the upper end of the center post 102, in front of
the center post, adjacent to center post, etc. In still other
instances, the tiltingmechanism202maynot includea tilt
shaft but may instead rotate the center post 102 in
response to the drive signals. For example, a rotational

drive may be in communication with the center post 102
to rotate the center post ina forwardor backward rotation.
[0026] Additional features of the stationary bicycle 100
may also include an adjustable crank arm 112 that is
configurable to provide different effective crank lengths
D6, as shown in Figure 3. The crank arm 112may have a
generally hammer shape, with the crank arm terminating
in an enlarged head, and be connected to the crank shaft
110 on a first end such that the entire crank arm 112 is
rotatable about the crank shaft. At the enlarged head,
there are a plurality of threaded holes 232. The enlarged
head is at an end distal to the end of the crank arm 112
connected to thecrankshaft 110. The threadedholes232
may be disposed in an arcuate arrangement along the
end of the crank arm 112, where each hole defines a
different distance (L1-LN) to the crank axle 110 such that
whichever holeapedal 120 ismounteddefinesadifferent
effective crank length D6. More particularly, the threads
of each crank arm hole 232 may engage corresponding
threads on a mounting rod (spindle) of a pedal 120 such
that the pedal screwed onto or otherwise connected to
the crank arm 112 at any of the crank arm hole 232
positions. By threadably engaging a pedal 120 with
one of the plurality of threaded holes 232 of the crank
arm112, the crank length (or the length from the center of
the crank shaft 110 to the center of the pedal 120)may be
adjusted as desired by a rider of the stationary bicycle
100. For example, the length L1 from the center of the
crank shaft 110 to the center of a first holemay be shorter
than a length L2 from the center of the crank shaft 110 to
the center of a second hole of the crank arm. The crank
arm 112 may include multiple such lengths such that, by
selecting to insert the pedal 120 into one of the holes, a
user of the stationary bicycle 100 may select the desired
lengthD6 (corresponding to oneor length L1 through LN)
for the rider’s fit. The adjustment of the crank length
further customizes the stationary bicycle 100 to a rider’s
preferences or dimensions.
[0027] Through the adjustments mechanisms de-
scribed above, the stationary bicycle 100 provides for
vertical adjustment of the center post 102, the seat post
162, and the handlebar post 176 and horizontal adjust-
ment of forward horizontally adjustable arm 158 and the
rearward horizontally adjustable arm 152, in addition to
other adjustment mechanisms (such as handlebar stem
length, seat position, etc.). These multiple dimensions of
adjustment of the stationary bicycle 100 allow the bicycle
to be adjusted or customized to many types, sizes, and
shapes of various riders of the stationary bicycle 100. In
some instances, the dimensions of the stationary bicycle
100may be selected or determined so as to approximate
the dimensions and/or feel of the rider’s outdoor bicycle.
Further, in some embodiments, the various settings or
adjustments made to the adjustment mechanisms of the
stationary bicycle 100 may be determined and provided
to a user of the bicycle through a program or application.
For example, Figure 4 is a schematic illustration of a
system 400 for adjusting the dimensions of the configur-
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able stationary bicycle 100 in accordance with one em-
bodiment. In general, the system 400 may include a
stationary bicycle 100, such as that described above,
and a computing device 402 in communication with the
stationary bicycle. The bicycle 100 and the computing
device402maycommunicate throughawiredorwireless
connection or other communication scheme. For exam-
ple, the stationary bicycle 100 may include a commu-
nication module 182 to transmit and receive wireless
communications with the computing device 402. Thus,
communication module 182 may include a wireless
transmitter/receiver. In another embodiment, the com-
puting device may be plugged into or otherwise connect
to aport or other communication interface. Further, in one
particular example, the computing device 402 may be a
mobile computing device, such as a smart phone or other
computerized personal assistant device to wirelessly
communicate with the communication module 182 of
the stationary bicycle 100. Although discussed herein
as a mobile device or computing device, the computing
device 402 of the system 400 may be any type of com-
puter, including a laptop computer, a desktop computers,
a tablet device, and the like.
[0028] In some embodiments, the mobile device 402
may execute one or more applications associated with
the stationary bicycle 100. In particular, a bicycle control
application 404 may be stored on and executed by the
mobile device 402 to provide various interactivities with
the stationary bicycle 100. Thus, the bicycle control ap-
plication 404 may include one or more subapplications
from a suite of bicycle applications for a user to interact
with the stationary bicycle 100.One such sub-application
may be a bicycle fit application 406. The bicycle fit ap-
plication 406 may be configured to provide one or more
configuration settings of the stationary bicycle 100 based
on inputs received via the computing device. In one
example, the bicycle fit application 406 may receive
dimensions of a user’s road bicycle, dimensions of a
user’s body, one or more digital images of a user’s
bicycle, one or more bicycle fit reports from a third party,
etc. anddetermineoneormoresettingsof theadjustment
mechanisms of the stationary bicycle 100 according to
the received inputs. The bicycle fit application 406 may
provide configuration settings to a user, or automatically
adjust the dimensions of the stationary bicycle 100, ac-
cording to inputs received from a user of the application
406. It is also possible for the fit application to receive
various dimensions of the exercise bike, and provide
information or translation to dimensions of a free cycle.
[0029] Figure 5 is a flowchart illustrating a method 500
for determining one or more dimensional configuration
settings of the stationary bicycle device 100 in accor-
dance with one embodiment. In some instances, the
bicycle fit application 406 executed on the computing
device 402 may perform one or more of the operations
of the method 500 to determine stationary bicycle 100
settings. Other applications executed on the computing
device 402 or other computing devices may execute one

or more of the operations of the method 500, including a
computing device of the stationary bicycle 100, such as
communication module 182. Through the method 500,
one ormore settings of the stationary bicycle 100may be
determined or generated in response to inputs provided
to theapplication406corresponding to auser’sbicycle or
body frame.
[0030] Beginning in operation 502, the bicycle fit ap-
plication406may receive informationassociatedwith the
dimensionsof a user’s bicycle or one ormoredimensions
of the user’s body. For example, a user may provide one
or more professional bicycle fit reports generated by a
third party. The fit report may include dimensions or
measurements associated with a bicycle. Generally
speaking, such a reportmay be based on the user’s body
dimensions, comfort goals, bicycle type and dimensions,
etc. For example, the fit report may include a stack height
value (vertical distance from the bottom of a crank as-
sembly of a bicycle to the center point of a bicycle head
tube), reach value (horizontal distance from thebottomof
the crankassembly of thebicycle to the center point of the
head tube), seat setbackangle (angleofbicycle seat from
vertical line from center of crank assembly), and the like.
A user may input one or more values from the report or
reports into a user interface of the application 406 exe-
cuted/displayed on the computing device 402. In another
example, a digital version of the report or reports may be
downloaded to the application and one or more values of
the fit report may be obtained by the application 406 for
use in generating bicycle dimension settings, as ex-
plained in more detail below.
[0031] In another example, a user may manually input
one or more dimensions of the user’s outdoor bicycle to
approximate the feel of riding the outdoor bicycle while
using the stationary bicycle. For example, a user may
measure dimensions of the outdoor bicycle, such as
stack height, handlebar reach distance, seat setback
angle, vertical distance between the seat height and
handlebar height, and the like. The user may input these
measurements into the application 406 via the user inter-
face of the application 402. In some instances, the ap-
plication 402 may display one or more requests for parti-
cular dimension measurements of the user’s outdoor
bicycle and provide a portion of the user interface in
which the user enters the requested measurements. In
another example, the user may provide one or more
measurements of the user’s body, such as the user’s
weight, height, wingspan, etc. Similar to the outdoor
bicyclemeasurements, the application 406may request,
via theuser interface, thebody typemeasurementsof the
user and provide an interface in which such measure-
ment values may be provided to the application.
[0032] In still another example, the application 406
may receive the information associated with the user’s
outdoor bicycle via a digital image of the user’s bicycle. In
particular, Figure 6 is a flowchart of a method 600 for
obtaining references, within the digital image, associated
with the bicycle device (e.g., operation 502). The opera-
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tionsof themethod600maybeperformedorexecutedby
the fit application 406 or other application of the comput-
ing device 402. Through the method 600, the application
406 may receive various references within the digital
image of a user’s outdoor bicycle (or other bicycle) from
which one or more settings or adjustments to the dimen-
sions of the stationary bicycle 100 described herein may
be determined or calculated. More or fewer of the opera-
tions of the method 600 may be included in other im-
plementations of the application 406.
[0033] Beginning in operation 602, the application 406
may receive or otherwise obtain a digital image of a
reference bicycle. In some instances, the application
406 may access another application of the computing
device 402 to receive the digital image, such as an image
repository of the computing device 402 associated with a
digital cameradevice. Inoneparticularexample, auserof
the computing device 402 may utilize the camera of the
computing device to take a digital image of the user’s
bicycle, which may be stored in a storage device of the
computing device. The application 406, in response to
instructions provided by the user of the computing device
402,may obtain the digital image from the repository and
display the image in theuser interfaceassociatedwith the
application 402. In another implementation, the applica-
tion 406may be given access to the camera device of the
computing device 402 through which the digital image of
the bicycle may be obtained. Regardless of how the
digital image of the bicycle is obtained, the application
406 may receive the image and display, in some in-
stances, the digital image on the display device of the
computing device 402.
[0034] In addition to displaying the digital image, the
application406mayalsodisplayoneormore instructions
to the user of the computing device 402 to provide re-
ference points or locations within the digital image cor-
responding to components or locations of the pictured
bicycle. For example, Figures 7A‑7H illustrate a plurality
of user interfaces 702‑716, which may be also consid-
ered and encompass a sequence of operations for con-
ducting the fit / dimension adjustment, associated with
theapplication 406 instructing a user to provide particular
measurements and identifying locations of the user’s
bicycle within the digital image. The user interfaces
702‑716 represent portions of a user interface displayed
on the computing device 402 executing the bicycle fit
application 406. Through the user interfaces 702‑716,
the application 406may obtain or determine one or more
dimensions of a user’s bicycle fromwhich the application
may determine adjustment settings of the stationary bi-
cycle 100. It should be noted that the application may
directly compute various settings, or the various refer-
ence points, digital image, and/or measurements, may
be uploaded to an application running remotely, such as
at a server, whichmay return results for the application to
display at the computing device. The user interfaces
702‑716 provide an example of some of the operations
of the method 600 of Figure 6. In particular, once the

digital image isdisplayed in theuser interfaceasshown in
user interface 702 of Figure 7A, the application 406 may,
through the user interface 702, provide a sequence of
instructions and inputs to identify reference points of the
bicycle and dimensions, from which the application may
compute adjustment settings for the exercise bike.
[0035] Generally speaking, one aspect of the applica-
tion involves identifying key locations on the bicycle im-
age (e.g., seat, handlebar stem, crank axle) from which
dimensional relationships (distance and angles) be-
tween the locations may be computed with knowledge
of the scale of the image. To begin, in Figure 7A, a first
user interface 702 is provided whereby a seat location
within the digital image is identified. In the example
shown, a graphic 703 of a seat is illustrated with a cross-
hair on an upper portion of the seat. The graphic illus-
trates the location within the digital image where the
crosshair should be placed. The user interface 702 in-
cludes instructions to the user to place the crosshair on
the image of the bicycle in the same location as shown in
the graphic. In one example, such as with a smart phone
have any touch or stylus sensitive screen, the user may
input anestimated locationwithin the imageof theseat by
placing a finger or stylus on the display device within the
user interface 702. In response and as shown in the user
interface 704 of Figure 7B, the application displays a
zoomed image area 718with a crosshair within the zoom
area to aid the user in placing the crosshair image in the
position shown in the graphic 703. The zoomed portion
718may bedragged across the image as the usermoves
their finger or stylus within the image, and when the
crosshair is positioned over the appropriate location in
the image, released to place the crosshair. The user
interface 704 may interpret the placement of the cross-
hair within the image as the location of the requested
bicycle portion within the image. For example, the appli-
cation 406 may receive the indication within the digital
image corresponding to the crosshair as a requested
input, such as the location of a portion of the image that
corresponds to a seat top center location of the bicycle. In
otherwords, because the crosshair was placedwithin the
digital image in the user interface 704, in response to the
request, the application may correlate the crosshair with
the seat location.
[0036] Other methods and devices for providing an
input to a computing device 402 may also be used to
manipulate the crosshair icon to the indicated position
within the image of the bicycle. For example, through
image recognition, the application may automatically
place crosshairs at the various locations, and the appli-
cation request confirmation by the user. The application
may also provide the ability to touch the screen to adjust
the location of the crosshair to correct any issueswith the
automatic placement.
[0037] An example digital image 800 is illustrated in
Figure 8 that includes a reference bicycle with various
locationswithin the image corresponding to portion of the
reference bicycle. The digital image 800 may include

5

10

15

20

25

30

35

40

45

50

55



10

17 EP 4 021 594 B1 18

thousands to millions of pixels, with the color of the
individual pixels defining the picture presented by the
digital image 800. The individual pixels of the image 800
are not illustrated in Figure 8 for clarity. However, the
pixels of the image 800 may provide a grid within the
image 800 fromwhich locations within the imagemay be
determined. Through the user interface of the bicycle fit
application 406, a user of the application may indicate
locations within the digital image 800 corresponding to
components or locations of the pictured bicycle. For
example and as described above, the user may be in-
structedandprovidean indicationwithin the image800of
the center of the seat of the pictured bicycle. More parti-
cularly, theusermayusean input deviceof thecomputing
device 402 on which the digital image 800 is displayed to
indicate the requested location. In the example shown in
Figure 8, location 802may be input to the application 406
to indicate the location of the center of the seat. Thus, in
operation 604 of themethod 600 of Figure 6, the applica-
tion 406 may receive an indication of the portion of the
image 800 corresponding to the seat center location of
the pictured bicycle. In some instances, the application
406may associate one ormore pixels of the digital image
800 corresponding to the seat center location within the
image 800.
[0038] Additional points within the digital image 800
may also be requested via the user interface. For exam-
ple, the user interface 706 (Figure 7C) provides for iden-
tifying a point on the handlebar stem. The user interface
providesagraphic of thehandlebar andstemalongwitha
location as to where to place the crosshair on the image.
Ausermayplace the crosshair using the same technique
as discussed relative to Fig. 7B. In operation 606, the
application 606 may receive the indication of the portion
of the image 800 corresponding to the handlebar stem
location and store the indicated location. An example
location within the digital image 800 of the handlebar
stem is indicated inFigure8as location804.Similarly, the
user interfaceofFigure7Dmaybeused for identifying the
location of the center of the front wheel axle (front hub).
Within this sameuser interfaceor otherwise, a request for
wheel size may also be requested (e.g., 26 inch, 27.5
inch, 29 inch, etc.). In operation 608 of the method 600,
the application 406 may thus receive the corresponding
location of the front hub within the digital image 800, also
illustrated in the digital image 800 of Figure 8 at location
806.
[0039] Fig. 7E is a user interface providing a way to
identify the center of the bottombracket (which is also the
crank axle). In operation 610, the application 406 may
receive the indication of the digital image 800 (illustrated
in Figure 8 as location 808) corresponding to the bottom
bracket via the user interface 710. The user interface 712
shown in Fig. 7F is for identifying the rear wheel axle
(center of the rear hub). In operation 612, the application
406 may receive the indication of the digital image 800
(illustrated in Figure 8 as location 810) corresponding to
the rear hub via the user interface 712. More or fewer

positions within the digital image corresponding to the
illustrated bicycle may be requested by the application
406. Some measurements, however, may not be neces-
sary. For example, the top tube length of the actual
bicycle may not be needed as the exercise bicycle
may be set up to position the seat and handlebar, for
example, in the same relative location as the actual
measured bicycle but with a different top tube length
as the overall adjustments may be made through combi-
nations of adjustments.
[0040] In addition, the application 406may receive one
ormoredistancesormeasurements of the user’s bicycle.
For example, user interface 714of Figure 7Gprovides for
the inputof thedistancebetween themiddleof thehubsof
the user’s bicycle such that the application 406 may
receive a reference hub distance via the user interface
714 in operation 614. In some instances, the application
406 may utilize a measurement application of the com-
puting device 402 to scan the image and provide the
requested distance. In other instances, the user may
measure the requested distance and provide the mea-
surement to the application 406 via the user interface
714. User interface 716 of Figure 7H is an example user
interface of the application 406 through which a crank
arm length of the pictured bicycle may be provided. The
application 406 may thus receive the reference bicycle
crank length in operation 616, such as via user interface
716. Through the locations 802‑810 indicated within the
digital image 800 and/or the provided reference lengths,
the application 406may calculate one or more estimated
dimensions of the user’s bicycle for use in determining
the corresponding adjustments or settings of the station-
ary bicycle to approximate the user’s bicycle dimensions.
[0041] Returning to the method 500 of Figure 5, the
application 406 may calculate, in operation 504, one or
more dimensions of the user’s outdoor bicycle from the
received information obtained via the user interface. For
example, the computing device may calculate one or
more of the above dimensions of the outdoor bicycle
using the information inputted through theuser interfaces
and/or through an analysis of the bicycle image. For
example, Figure 9 is a method 900 for the application
406 to determine, calculate, or estimate one or more
dimensions of the reference bicycle based on the refer-
ence locations and/or lengths provided above via the
user interface of the application 406. As such, one or
more of the operations of the method 900 may be per-
formed by the application 406 or other components of the
computing device 402.
[0042] Beginning in operation 902, the application 406
may calculate or determine a distance within the digital
image 800 between the indications of the front hub and
the rear hub. Using the digital image 800 example of
Figure 8, the application 406may determine the distance
within the image between the indication point 810 (cor-
responding to the rear hub) and the indication point 806
(corresponding to the front hub). The distance in the
image 800 is indicated in Figure 8 as length 812. In some
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instances, the distance within the image 800 may be
determinedbycalculatinganumberof pixelsof the image
800 between the indicated points. For example, the
application 406 may determine a first relative pixel loca-
tion within the grid of pixels of the image 800 for indicated
location 810 and a second relative pixel location within
the grid of pixels of the image 800 for indicated location
806. With the relative pixel grid locations, the application
406 may determine the distance between the indicated
locations 806,810 by calculating a line 812 on the grid of
pixels connecting the locations and determining a length
of the line 812. In another instance, the application 406
may estimate the length of line 812 based on a size of the
image 800 and the location of indicated points 806,810
within the image 800.
[0043] In operation 904, the application 406 may cor-
relate the determined distance or length 812 in the image
800 between the indicated location 810 of the rear hub
and the indicated location 806 of the front hub to the
received hub distance of the reference bicycle to deter-
mine an image/reference bicycle distance ratio. In parti-
cular, the application 406 receives ameasurement of the
distancebetween thehubsof theuser’s referencebicycle
in operation 614 above (e.g., 40 inches or some other
distance). The application 406 may then correlate the
received reference hub distance (e.g., 40 inches) to the
length 812 within the digital image 800 (e.g., 40,000
pixels between indicated point 810 and indicated point
806 within image 800) to determine a ratio of reference
inches to image length. In this example, the ratio may
providea1000/1pixel-to-inch ratio such that eachpixel in
the image 800 corresponds to .001 inches of the refer-
ence bicycle. It should be appreciated, however, that
other systems of measurements may be utilized by the
application 406, such as metric measurements of the
dimensions of the reference bicycle and within the digital
image 800. Thus, image distance 812may be expressed
in millimeters or other measurements other than pixels.
Regardless of themeasurement system used to express
the distance of the reference bicycle and/or the distance
within the image 800, the application 406may determine
a ratio of reference distance to image distance. Further,
other reference measurements may be used by the
application 406 to determine the ratio. For example,
the application 406 may receive a reference distance
of the seat tube, top tube, or other component of the
reference bicycle. A similar distance may be provided
within the image 800 through an indication of one ormore
locations within the image from which the ratio of image
length to reference bicycle length may be obtained or
determined.
[0044] In operation 906, the application 406 may de-
termine a stack height, reach distance, and/or offset
angle for the handlebar indicator 804 within the image
800. For example, the application 406 receives an in-
dication804within the image800of the handlebars of the
reference bicycle (see Figure 7C). One or more related
dimensions of the reference bicycle may be determined

from the indicated handlebar location 804 and the indi-
cated bottom bracket location 808 (received via user
interface 710 of Figure 7E). In one instance, the applica-
tion 406 may determine a vertical distance 814 (also
known as the handlebar stack height) from the bottom
bracket location 808 to the handlebar location 804. This
handlebar stack height 814 may be measured in the
image 800 in a similar manner as hub distance 812 (such
as in number of pixels, millimeters, etc.). The application
406 may also determine a horizontal distance 816 (also
known as the handlebar reach) from the bottom bracket
location 808 to the handlebar location 804. In some
instances, an offset angle (not shown) may also be
determined between the bottom bracket location 808
to the handlebar location 804 indicating an angle of the
handlebar location 804 from a vertical or horizontal re-
ference.
[0045] Similarly, in operation 908, the application 406
may determine a stack height, reach distance, and/or
offset angle for the seat indicator 802 within the image
800 received via user interface 704 of Figure 7B. In one
instance, the application 406 may determine a vertical
distance 818 (also known as the seat stack height) from
the bottom bracket location 808 to the seat location 802.
As should be appreciated, the seat stack height 818may
include the handlebar stack height 814 plus a distance
between the handlebar stack height and the seat height.
In this manner, the application 406 may also determine
the difference between the handlebar stack height 814
and the seat stack height 818. The application 406 may
also determine a horizontal distance 820 (also known as
the seat reach) from the bottom bracket location 808 to
the handlebar location 802. In some instances, an offset
angle (not shown) may also be determined between the
bottom bracket location 808 to the seat location 802
indicating an angle of the handlebar location 804 from
a vertical or horizontal reference. The measurements of
the seat stack, reach, and/or offset anglemay bemade in
a similar manner as above.
[0046] In operation 910, the application 406may apply
the determined ratio of reference distance to image dis-
tance to the handlebar image distances (stack, reach,
angle, etc.) and the seat image distances (stack, reach,
angle, etc.) to determine one or more target dimensions
of the adjustable stationary bicycle. In particular, the
application 406 may convert the determined distances
within the digital image800 toa referencedistancebased
on the determined ratio. For example, continuing the
above example with a 0.001 pixels-to-inches ratio, the
application 406 may determine a handlebar reach dis-
tance 816 of 10,000 pixels within the image 800 as
correlating to an estimated handlebar reach length of
the reference bicycle of 10 inches. A similar transforma-
tion of the determined image lengths (handlebar stack,
seat stack/reach, offset angles, etc.) may be applied by
the application 406 to obtain estimated dimensions of the
reference bicycle. In general, any number of dimensions
of the reference bicycle may be obtained through the
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input of reference locations within the image 800 once a
reference ratio is determined. Further, additional location
indicators within the image 800 may provide the applica-
tion 406 with greater flexibility to determine more dimen-
sions of the reference bicycle. The estimated bicycle
reference dimensions may be used by the application
406 as target settings of the stationary bicycle 100 to
correspond the stationary bicycle dimensions to the re-
ference bicycle dimensions, as explained in more detail
below.
[0047] In other instances, the application 406 may
calculate or translate information provided via a profes-
sional or third party bicycle fit report input to the applica-
tion 406 by the user. In some instances, one or more
bicycle dimensions may be retrieved from the one or
more bicycle fit reports provided. Correlation between
the fit report measurements and the application may be
achieved through an API that translates various fit report
formats into a common format of theapplication, or a user
interface may be provided where a user can assign fit
report measurements to various locations from the user
interfaces of Figures 7A‑7H. In other instances, one or
more bicycle dimensions may be calculated from the
information provided in the bicycle fit report.
[0048] In still other instances, the application 406 may
utilize the dimension information of the user’s body pro-
vided by the user to determine one or more stationary
bicycle 100 dimensions or settings to fit the user’s body
shape and size. For example, the application 406 may
include a stored table that correlates body measure-
ments (such as the user’s weight, height, wingspan,
arm length, inseam, etc.) to particular target stationary
bicycle dimensions, such as a height a user correlated to
a stack height setting of the stationary bicycle 100. In
general, the application 406 may translate the informa-
tion or input provided to the application by the user into
one or more estimated dimensions of the user’s outdoor
bicycle for use in generating stationary bicycle dimension
settings.
[0049] With the target dimensions for the stationary
bicycle 100 determined based on the reference bicycle
image 800 (or other source of target stationary bicycle
dimensions), the application 406may return to the meth-
od 500 of Figure 5 and, in operation 506, access one or
more adjustment constraints associated with the station-
ary bicycle type. In general, the adjustable stationary
bicycle 100 may be associated with one or more adjust-
ment constraints that may include information on max-
imum and minimum possible settings or dimensions
associated with the stationary bicycle 100. For example,
some stationary bicycles may include different adjust-
mentmechanismswith correspondingmaximumormini-
mum settings that are possible through an adjustment of
themechanisms. Themaximum and/or minimum adjust-
ments available for the particular stationary bicycle 100
being adjusted may thus be obtained by the application
406 for use in determining the settings of the adjustment
mechanisms for the stationary bicycle 100. Alternate or

other stationarybicycledesignsand/or typesmay include
different ranges of adjustment possible through the cor-
responding adjustment mechanisms for those bicycles.
Other adjustment constraints may be based on an in-
tended appearance of the stationary bicycle 100 or other
design considerations. As such, each adjustable station-
ary bicycle supported by the bicycle fit application 406
may have a corresponding collection of adjustment con-
straints or other parameters that limit the potential range
of dimensional adjustments available from the bicycle
100.
[0050] The stationary bicycle adjustment constraint
information may be received or determined through an
identification of a type or product identifier of the bicycle
100. For example, the computing device 402 may com-
municate with the stationary bicycle 100 via the bicycle
control application 404. The control application 404 may
receive, from the stationary bicycle 100, a signal with
some type of identification of the bicycle, such as a
product name, version number, manufacturer, etc. The
bicycle fit application 406may include a stored table with
various bicycle makes and models and constraint infor-
mation associated with one or more of the bicycle mod-
els. With the information obtained from the bicycle 100,
the fit application 406 may determine the various dimen-
sion settings to be used during calculation of the bicycle
settings. For example, some stationary bicycles 100may
include a center post 102 adjustment that extends or
contracts the length of the center post while others
may have a fixed center post length. In another example,
more adjustment mechanisms than discussed herein
may be included on the stationary bicycle 100 such that
additional dimensional adjustments may be obtained. In
still anotherexample, astationarybicycle100mayhavea
fixed crank lengthwhile othersmay havea variable crank
length. The inclusion of particular adjustment mechan-
isms, as well as the adjustment range for each adjust-
ment mechanism associated with the stationary bicycle
100, may be included in the adjustment constraints ac-
cessed by the application 406. In some instances, one or
moredefault constraintsmaybeselectedandusedby the
fit application 406 if one or more associated constraints
cannot be determined from the bicycle identification. In
another instance, the bicycle constraints may be pro-
vided by the user via the user interface or other input
to the bicycle fit application 406.
[0051] In operation 508, the fit application 406 may
calculate or otherwise determine one or more corre-
sponding settings or adjustments to the adjustment me-
chanismsof thestationarybicycle100 toapproximate the
dimensions of the referencebicycle or other source of the
target dimensions. For example, the application 406, as
described above, may estimate the handlebar stack
height of the reference bicycle from the information pro-
vided via the user interfaces. The handlebar stack height
is illustrated in Figure 8 as length 814. As described, this
length 814 may be translated to a target length for the
handlebar stack height on the stationary bicycle 100 that
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corresponds to an estimate of the real-world length of the
handlebar stack height of the reference bicycle. To
achieve a handlebar stack height on the stationary bi-
cycle 100 that corresponds to the target handlebar stack
height, settings of one or more adjustment mechanisms
of the bicycle may be determined by the application 406.
For example and with reference to Figure 1B, the center
post 102 and corresponding length D1 may be adjusted
toa length so that handlebar stackheight of the stationary
bicycle 100 corresponds with the target handlebar stack
height. The handlebar post 176mayalso be adjusted to a
particular setting to adjust length D5, alone or in conjunc-
tion with the adjustment of length D1, to also provide the
target handlebar stack height. Similarly, a setting for the
forward adjustable arm 158 may be determined that
adjusts length D3 and provides a target handlebar reach
dimension determined above. Settings for the seat post
adjustment 162 and rearward adjustable arm 152 may
also be determined to adjust length D4 and D2 and
provide a target seat height and/or reach.
[0052] One example for determining the settings for
the various adjustment mechanisms is provided below in
relation to the method 1000 of Figure 10. In general, as
the parameters, dimensions, and/or constraints of the
stationary bicycle 100 are known or accessible by the
application 406, the application 406 may convert the
target dimensions into one ormore settings of the adjust-
ment mechanisms of the stationary bicycle 100. In one
instance, the application 406may access a storage table
of adjustment mechanism settings of the bicycle 100 that
correspond with a particular one of several target dimen-
sions. For example, the application 406may determine a
handlebar stack height of 20 inches, a handlebar reach of
10 inches, a seat stack height of 25 inches, and a seat
reach of 7 inches. These target dimensions (among
others, such as offset angle, crank length, etc.) may be
used to reference a table of adjustment settings for the
bicycle 100 adjustment mechanisms that provide the
target dimensions.
[0053] In other instances, the application 406 may
iteratively determine the settings by virtually applying
incremental changes to one ormore of the settings (such
as a frame height setting and/or offset angle) and deter-
mining the dimensions of the stationary bicycle 100
based on the incremented settings of the bicycle 100.
For example, the application 406may access the current
settings of the adjustmentmechanismsof the bicycle 100
through a wired or wireless connection. The application
406 may then determine one or more dimensions (such
as handlebar reach/stack, seat reach/stack, offset angle,
etc.) from the bicycle settings. In another instance, the
application406mayassume initial bicycledimensions for
purposes of determining the adjustment settings. With
the bicycle dimensions known, the application 406 may
virtually adjust oneormoreof thesettingsand recalculate
the bicycle dimensions with the applied settings to de-
termine if the bicycle dimensions are approaching the
target dimensions. The application 406 may alter any of

the adjustment mechanisms of the bicycle 100 to ap-
proach the target dimensions. For example, the applica-
tion 406mayadjust the center post 102 dimension and/or
the seat post 162 dimension to adjust a stack height
dimension of the bicycle 100. By incrementally and itera-
tively adjusting the settings of the bicycle, the application
406 may near the target dimensions. One example pro-
cess for iteratively determining the settings of the adjust-
ment mechanisms of the bicycle 100 is provided with
reference to Figure 10. The operations of the method
1000 of Figure 10 may be performed by the application
406 during operation 508 of method 500.
[0054] As mentioned, Figure 10 is a flowchart illustrat-
ing a first method 1000 for determining one or more
dimensional configuration settings of the stationary bi-
cycle training device 100. One or more of the operations
of themethod 1000 of theFigure 10maybeperformedby
the bicycle fit application 406 in response to inputs pro-
vided to the application. Additional operations or fewer
operations may also be executed by the application 406
to determine the bicycle settings. Further, some of the
operations may be performed by one or more compo-
nents of the stationary bicycle 100 in response to instruc-
tions provided by the fit application 406.
[0055] Beginning in operation 1002, the fit application
406 may access minimum and/or maximum settings for
the adjustment mechanisms of the stationary bicycle
100. For example, each stationary bicycle 100 supported
by the bicycle fit application 406 may have a maximum
and minimum limitation on the various possible adjust-
ments, such as a maximum and minimum center post
height, maximum and minimum forward and rearward
extensions of the seat assembly and handlebar assem-
bly, and maximum and minimum crank lengths. The
maximum and minimum adjustments available for each
supported stationary bicycle 100 may be determined
from the adjustment constraints obtained or accessed
above with reference to operation 506. As should be
appreciated, the maximum and minimum settings may
vary based on the type and model of stationary bicycle
100 being adjusted, and may be pre-loaded in memory,
accessed from a web service, entered through a user
interface, etc. or otherwise provided in the adjustment
constraints accessed by the application 406.
[0056] In operation 1004, the fit application 406 may
determine if a center post height of the stationary bicycle
100 is to be fixed. In some instances, the bicycle fit
application 406 may provide an option to set the center
post height at a particular value, perhaps to match a
preference of the user for frame height, to set the same
frame height as the reference bicycle, to match a parti-
cular appearance of the bicycle frame, etc. In other in-
stances, the bicycle fit application 406 may be used to
determine settings of a bicycle that does not include a
center post adjustment mechanism such that the center
post height is set. Regardless, if the center post height of
the bicycle 100 is to be set, the application 406 may
calculate, in operation 1006, the remaining settings for
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the bicycle 100 while maintaining the set center post
height. For example, the application 406 may, based
on receiving an input indicating a fixed center post height,
determine a center post 102 height value to achieve the
fixed frame height. To approximate the dimensions of the
user’s outdoor bicycle, the application 406 may then
define one or more settings for the other adjustment
mechanisms of the bicycle 100 to define the overall
dimensions of the stationary bicycle 100. For example,
the fixed center post height may not provide the target
handlebar or seat stack height such that an additional
extension of the seat assembly or the handlebar assem-
blymaybeneeded toapproximate the target dimensions.
The application 406 may thus determine a setting for the
seat post adjustment and/or the handlebar adjustment to
provide the target handlebar and seat stack height. The
seat post and/or handlebar setting may be determined
through an iterative process of adjusting the settings and
determiningabicycledimensionor throughastored table
of setting values. Similarly, the reach setting value and/or
the setback setting value may be adjusted to approxi-
mate the reach distance of the reference bicycle. In
general, values or settings for any adjustment mechan-
ism of the stationary bicycle 100 may be determined or
adjusted to approximate the corresponding dimensions
of the reference bicycle.
[0057] In some instances, the determined settings or
values of the adjustment mechanisms of the stationary
bicycle 100 may exceed one or more of the maximum or
minimum value limitations of the stationary bicycle 100.
That is, a determined settingmay be outside the range of
available settings as determined through the adjustment
constraints for the stationary bicycle 100. Thus, in opera-
tion 1008, the fit application 406 may determine if any of
the determined settings exceed a maximum or minimum
value for the bicycle 100 based on the adjustment con-
straint associated with the stationary bicycle 100. For
example, one or more of the adjustment mechanisms of
the stationary bicycle 100 may have an associated max-
imum or minimum setting.
[0058] If the settings determined for the adjustment
mechanisms of the bicycle 100 are determined to be
within the prescribed maximum and minimum limitations
for the stationary bicycle 100, the fit application 406 may
report thesettingsvia theuser interface.Forexample, the
application 406may display the settings in the user inter-
face and provide one or more instructions on adjusting
themechanisms of the bicycle 100 to achieve the adjust-
ment settings. In some instances, the displayed settings
may include a visual marker, such as a number, letter,
symbol, etc., that corresponds to a similar marker on the
stationary bicycle 100 such that adjustment of the me-
chanisms of the bicycle 100 may be achieved by adjust-
ing the mechanisms to the displayed settings. As dis-
cussed inmoredetail below, reporting of the settingsmay
also include transmitting one or more control instructions
to the bicycle 100 automatically adjust one ormore of the
mechanisms of the stationary bicycle 100 in response to

the determined adjustment settings.
[0059] If the application 406 determines that the one or
more of the calculated settings are outside the limitations
of themechanisms in operation 1008, the application 406
may recalculate the settings with one or more clamps
applied to the calculations. In general, the clampsapplied
to the calculations may correspond to the maximum
and/or minimum values for the bicycle 100. In some
instances, each setting or adjustment mechanism may
be clamped during a recalculation. In another instance,
clamps may be applied only to the settings that are
determined to be exceeded in operation 1008. Clamping
of adjustment settings to the corresponding maximum or
minimum values may limit the accuracy of the approx-
imation of the reference bicycle such that the dimensions
of the stationary bicycle may not reach the target dimen-
sions. In other words, the target dimensions may not be
met as the adjusted dimensions of the stationary bicycle
100 may be limited. However, the determined settings
may approximate the target dimensions accurately given
the clamps applied to the adjustment dimensions. In
operation 1012, the settings may be reported to the user
or bicycle 100 via the user interface or via instructions to
the bicycle. In addition to reporting the settings, the
application 406 may also report one or more differences
between the provided or displayed settings and a target
setting or value that exceeds themaximumandminimum
clamp. Through the displayed differences, the user or
bicycle may determine how accurate the provided sta-
tionary bicycle 100 settingsare to the referencebicycle or
other reference dimensions.
[0060] Returning to operation 1004, the application
406 may determine that a fixed center post height is
not provided and, therefore, the height of the center post
102 may be adjusted along with the other settings of the
stationary bicycle 100. In operation 1016, the application
406 may determine the settings for one or more of the
adjustment mechanisms of the stationary bicycle 100
based on the target dimensions or values determined
above. For example, the application 406 may use the
target dimensions to access a look-up table that provides
corresponding adjustment mechanism settings for the
target dimensions. The look-up table may correspond to
the particular stationary bicycle 100 being adjusted. In
another example, theapplication406mayassumeoneor
more initial settings for theadjustmentmechanismsof the
bicycle 100 and iterate through incremental changes to
the bicycle while determining the dimensions of the bi-
cycle based on those changes. In one instance, the
application 406 may include a hierarchy of adjustments
applied to approximate the target dimensions. For ex-
ample, theapplication406mayfirst adjust thecenter post
102 incrementally until the target dimensionsareasclose
as can reached through adjustment of the center post
102. Incremental adjustments to the other mechanisms
(the forward and rearward adjustment arms, the seat
post, the handlebar post, etc.) may then be performed
by the application until the target dimension or an esti-
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mate of the target dimension is reached. However, other
implementations may prioritize other adjustment me-
chanisms first other than the center post. Through this
iterative process of adjusting settings of the bicycle 100,
the application 406may hone in on the target dimensions
corresponding to the reference bicycle.
[0061] In general, the target dimensionsmay include a
seat stack value, a seat reach value, a handlebar stack
value, and a handlebar reach value, among other pos-
sible target dimensions. Thus, as the application 406
iterates through the settingsasdescribed, theapplication
may compare seat reach/stack and handlebar reach/-
stack to similar target values for the seat and handlebar
position. The process may continue until the settings for
the adjustment mechanisms set the dimensions of the
adjustable bicycle 100 at or near the target dimensions.
However, some target dimensions may not be possible
given the physical adjustment constraints of the bicycle
100. Thus, in operation 1018, the application 406 may
determine if the seat and handlebar settings are reach-
ableby thecorrespondingadjustmentmechanismsof the
stationary bicycle 100 based on the adjustment con-
straints of the stationary bicycle 100. If the seat and
handlebar settings are reachable, the application 406
may set the stack height (or center post 102) below a
threshold value for that setting without violating the other
settings (handlebar and seat settings). For example, the
adjustment constraints for the stationary bicycle 100
access by the application 406 may include a preference
for a center post height below a threshold value. The
threshold value for the center post 102 may be set to
ensure an appearance of the stationary bicycle 100
based on the other settings of the bicycle or for any other
reason. Regardless of the purpose behind the center
post 102 height threshold value, the application may
attempt to set the center post height below that value if
doing so does not violate the other determined settings to
provide the approximated target dimensions of the sta-
tionary bicycle 100. In some instances, the center post
102 may not be set below the threshold value without
violating the other settings such that the center post
height setting is not set below the threshold value. The
application 406 may then proceed to operation 1014 to
report the settings to the user interface or bicycle 100 as
described above.
[0062] If the application 406 determines that the seat
and handlebar settings are not reachable in operation
1018, the application 406 may determine adjustment
mechanism settings of the bicycle 100 to set the seat
height close to the target seat height while within the
maximum or minimum settings of the seat adjustment
mechanism in operation 1020. With this setting, the
application 406may then minimize the error for the other
adjustment settings of the stationary bicycle 100 in op-
eration1022. Ingeneral,minimizing theerror for theother
settingsmay include determining the other setting values
as close to the target value as possible without violating
the maximum or minimum values for the associated

mechanism. Once determined, the application 406
may report the determined setting values in the user
interface or to the bicycle in operation 1012, as described
above. The application 406 may also report the differ-
ences from the provided settings and the target settings,
as also described.
[0063] In some instances, the settings of the adjust-
ment mechanisms of the stationary bicycle 100 may be
provided on a display associated with the computing
device 402 so that the user may manually adjust the
stationary bicycle 100 accordingly. For example, a cal-
culated center post 102 setting may be provided to the
user formanual adjustment of the center post 102.Oneor
more indicators of the different adjustment settings may
be printed on the adjustment mechanisms or the bicycle
100 or otherwise provided to the user for quick adjusting
of the various adjustment mechanisms. Further, the con-
trol circuit of the stationarybicycle100may includeoneor
more storagedevices to store thesettings for oneormore
riders or users of the stationary bicycle 100. For example,
a first ridermay have a first set of adjustment settings that
correspond to the first rider’s preferences or dimensions
of the first rider’s outdoor bicycle. These settings may be
stored in a storage device and associated with the first
rider’s identity asafirst rider profile.Whenan indicationof
the first rider is provided to the control circuit (such as
throughan inputdeviceassociatedwith thebicycle100or
through a mobile device carried by the rider), the sta-
tionary bicycle 100may provide the stored settings to the
user via the user interface of the application 406. In one
example, the indication of the first rider provided to the
stationary bicycle may include an identification signal
transmitted to the control circuit from a mobile device
carried by or otherwise associated with the first rider. In a
similar manner, a second rider’s settings may also be
stored in the storage device of the control circuit for
adjustment of the stationary bicycle to conform to the
second rider’s preferences when an indication of the
second rider is provided to the control circuit of the
bicycle. Further, more than one setting profile may be
associated with a user, such as when the user has two or
more bicycles. The user may select from the multiple
stored profiles as desired based on which of the outdoor
bicycles the user prefers the stationary bicycle 100 to
approximate. In general, any number of settings profiles
for any number of riders of the stationary bicycle may be
stored and used to adjust the dimensions of the bicycle.
[0064] Figures 11A and 11B are a flowchart illustrating
a second method 1100 for determining one or more
dimensional configuration settings of the stationary bi-
cycle training device 100. Similar to the method above,
one ormore of the operations of themethod 1100may be
performedby thebicycle fit application406 in response to
inputs provided to the application. Additional operations
or fewer operationsmay also be executed by the applica-
tion 406 to determine the bicycle settings. Further, some
of the operations may be performed by one or more
components of the stationary bicycle 100 in response
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to instructions provided by the fit application 406.
[0065] Beginning in operation 1102, the fit application
406 may access parameters of the stationary bicycle to
be adjusted. In some instances, the stationary bicycle
parameters may include a list of top tube angles and
frame heights (center post heights) available or sup-
ported by the stationary bicycle to be adjusted. A top
tube angle may be angle 103 illustrated in Figure 1B and
correspond to an angle from a vertical y-axis reference
from the center of the drive sprocket 116 and a center line
through the center post 102. A larger or smaller top tube
angle 103 may be achieved through a pivoting of the
center post 102 more forward or more rearward, such as
through tilting mechanism 202 described above. In par-
ticular, the top tube 106 may be rotated clockwise by
tilting the center post 102 forward and the top tube 106
may be rotated counter-clockwise by tilting the center
post 102 rearward. The rotation of the top tube 106 in
response to the titling of the center post 102 may adjust
the top tubeangle 103 (measuredas theangle betweena
line along the axis of the center post 102 and the vertical
Y-axis 105 as shown in Figure 1B).
[0066] In a first example, a stationary bicycle may
include a fixed top tube angle that cannot be adjusted
by an adjustment mechanism. The parameters asso-
ciated with the stationary bicycle may then include an
indication that the top tube angle 103 is fixed. Other
stationary bicycles may include an adjustable top tube
angle103and theparametersof suchastationarybicycle
may include an indication of the variability of the top tube
angle 103, such as a supported maximum and/or mini-
mum angle. In another example, the parameters of the
stationary bicycle may indicate available top tube angles
between the maximum and minimum values, such as
available top tube angles at every 10 degrees from a
vertical reference line, every 5 degrees from a vertical
reference line, and the like. Other maximum and/or mini-
mum values and available settings for each adjustment
mechanism of the stationary bicycle 100 may be also be
included in the parameters, such as parameter informa-
tion for the center post 102 height, seat stack height
and/or reach, handlebar height and/or reach, and the
like. As should be appreciated, the parameter values
for the stationary bicycle 100may vary based on the type
and model of stationary bicycle 100 being adjusted, and
may be pre-loaded in memory, accessed from a web
service, entered through a user interface, etc. or other-
wise provided in the adjustment constraints accessed by
the application 406.
[0067] In addition to the limitations for the various
adjustable mechanisms and/or dimensions of the sta-
tionary bicycle 100, the parameters accessed may also
include limitations to combinations of the adjustment
mechanisms of the bicycle 100. For example, the para-
meters may include a maximum and/or minimum seat
position available at particular top tube angles of the
stationary bicycle 100. In some instances, adjusting
the top tube angle 103 of the stationary bicycle 100

may provide for variable seat and/or handlebar position-
ing. Thus, for each top tube angle 103 available through
the stationary bicycle 100, a maximum and/or minimum
position for the seat assembly and/or handlebar assem-
blymaybeprovided in theparameters for thebicycle100.
A similar collection of available seat and handlebar loca-
tions may be correlated with available center post 102
heights of the stationary bicycle 100 and indicated in the
parameters of the bicycle. Other stationary bicycle 100
information, such as a default center post 102 height
and/or default top tube angle 103, may also be included
in the parameters for the bicycle.
[0068] With theparameter informationaccessed, thefit
application 406 may determine, in operation 1104, if the
target seat and handlebar positions may be reached at
the default top tube angle 103. As explained above, the
parameters of the stationary bicycle 100 may include a
default top tube angle 103 for the bicycle and limits on the
position of the seat and/or handlebars reachable with the
top tube angle 103 set at the default value. If the target
seat and/or handlebar positions can be reached with the
default top tube angle 103 for the stationary bicycle 100,
the fit application 406 may set the top tube angle 103 to
the default angle or value in operation 1106. If, however,
the target seat and/or handlebar positions cannot be
reached with the default top tube angle 103 for the sta-
tionary bicycle 100, the fit application 406 may access a
list of supported top tube angles 103 of the stationary
bicycle 100 in operation 1108. As mentioned above, the
parameters associated with the stationary bicycle 100
may include the top tube angles 103 available from the
stationary bicycle 100, including differences in values of
the top tube angle 103 between one setting and the next.
The available top tube angles 103 of the stationary bi-
cycle 100 may thus be accessed.
[0069] In operation 1110, the fit application 406 may
access minimum and/or maximum settings for the ad-
justment mechanisms of the stationary bicycle 100. For
example, each stationary bicycle 100 supported by the
bicycle fit application 406 may have a maximum and
minimum limitation on the various possible adjustments,
such as a maximum and minimum center post height,
maximum and minimum forward and rearward exten-
sions of the seat assembly and handlebar assembly,
and maximum and minimum crank lengths. The max-
imum and minimum adjustments available for each sup-
ported stationary bicycle 100 may be determined from
the parameters of the stationary bicycle 100 accessed
above. As should be appreciated, the maximum and
minimumsettingsmay vary based on the type andmodel
of stationary bicycle 100 being adjusted, andmay be pre-
loaded inmemory, accessed fromaweb service, entered
through a user interface, etc. or otherwise provided in the
adjustment constraints accessed by the application 406.
[0070] In operation 1112, the fit application 406 may
calculate the settings for one or more of the adjustment
mechanisms of the stationary bicycle 100 based on the
target dimensions or values determined above. For ex-
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ample, the application 406 may use the target dimen-
sions to access a look-up table that provides correspond-
ing adjustment mechanism settings for the target dimen-
sions. The look-up tablemay correspond to the particular
stationary bicycle 100 being adjusted. One or more en-
tries in the look-up table may also correspond to one or
more set adjustment mechanisms of the bicycle 100. For
example, the table may include settings for the forward
horizontally adjustable arm 158, the rearward horizon-
tally adjustable arm 152, the seat stem 162, the handle-
bar stem 176, the center post 102 height, and the like for
particular seat and handlebar locations based on a set
top tube angle 103 such that the fit application 406,
utilizing a set top tube setting,maydetermine the settings
for the adjustment mechanisms of the stationary bicycle
100 to achieve the seat and handlebar locations. In one
particular instance, the fit application 406may further set
the frame height (corresponding to the height of the
center post 102) at the lowest available setting. Thus,
the fit application 406 may, in this instance, set the top
tube angle 103 at the default angle and the center post
102 height at the lowest (or shortest) setting to determine
the settings of the other adjustment mechanisms of the
stationary bicycle 100 (such as the forward horizontally
adjustable arm 158, the rearward horizontally adjustable
arm 152, the seat stem 162, the handlebar stem 176,
etc.). In some instances, the target seat and handlebar
locations may not be reachable with the set top tube
angle 103 and/or the center post 102 height, as ad-
dressed below.
[0071] In some instances, the application 406 may
assume one or more initial settings for the adjustment
mechanisms of the bicycle 100 (such as the default top
tube angle 103 and/or the center post 102 height) and
iterate through incremental changes to the adjustment
mechanisms while determining the dimensions of the
bicycle based on those changes. In one instance, the
application 406 may include a hierarchy of adjustments
applied to approximate the target dimensions. For ex-
ample, the application 406 may first adjust the rearward
horizontally adjustable arm 152 incrementally until the
seat location of the bicycle 100 is close to the target seat
location before determining the adjustment to the seat
stem 162. Incremental adjustments to the othermechan-
isms may also be performed by the application 406 until
the target dimension or an estimate of the target dimen-
sion is reached.
[0072] In operation 1114, the fit application 406 may
determine if the target seat and/or handlebar locations of
the stationary bicycle 100 are reachable with the default
top tube angle and the lowest center post 102 height set.
If the target seat and/or handlebar locations are reach-
able at the default top tube angle 103 and lowest center
post 102 height, the fit application 406 may, in operation
1116, report the calculated settings in the user interface
as described above. If the target seat and/or handlebar
locations are not reachable at the default top tube angle
103 and lowest center post 102 height, the fit application

406may loop through the available or supported top tube
angles103andsupportedcenter post 102height settings
of the stationary bicycle 100 to attempt to reach the target
seat and/or handlebar locations in operation 1118. In one
example, the fit application 406may first select a top tube
angle 103 setting that is closest to the default top tube
angle 103 (either in the clockwise or counter-clockwise
direction) in which the target seat and/or handlebar loca-
tions is reachable. As mentioned above, the parameters
associated with the stationary bicycle 100 may include a
list of available top tubeangles 103 for the bicycle and the
maximum (or minimum) seat and handlebar locations for
the top tube settings. Thus, the fit application 406 may
determine which of the supported top tube settings of the
bicycle 100 provide for reaching the target seat and/or
handlebar locations that is closest to the default top tube
setting (also included in the parameters). In some in-
stances, the target locations for the seat and handlebars
may be outside all reachable locations for the settings of
the top tube angle 103. In such instances, the fit applica-
tion 406may select themaximum orminimum supported
top tube angle 103, whichever provides the closest reach
to the target seat and/or handlebar locations.
[0073] With the top tubeangle 103setting selected, the
fit application 406 may then determine a center post 102
or frame height setting that approximates the target seat
and/or handlebar locations as closeaspossible given the
limitations of the stationary bicycle 100 adjustment me-
chanisms and the selected top tube angle 103 setting.
The fit application 406, through these calculations, may
determineor calculate oneormore settingsof the various
adjustment mechanisms of the stationary bicycle 100 to
approximate the dimensions of the reference bicycle, as
described above.
[0074] The fit application 406may, in operation 1120 of
Figure 11B, determine if the target coordinates of the
adjustable bicycle 100 are reachable given the selected
top tube angle 103 setting and center post 102 height
setting. If yes, thedetermined settingsmaybe reported to
the user interface in operation 1122 and as described
above. If the target dimensions are still not reachable, the
fit application 406 may then minimize the error across all
of the settings of the adjustment mechanisms of the
stationary bicycle 100 in operation 1124. In general,
minimizing the error for the other settings may include
determining the setting values of the adjustment me-
chanisms as close to the target value as possible without
violating the maximum or minimum values for the asso-
ciated mechanism. Once determined, the application
406 may report the determined setting values in the user
interface or to the bicycle in operation 1126, as described
above. The application 406 may also report the differ-
ences from the provided settings and the target settings,
as also described.
[0075] Figure 12 is a schematic diagram illustrating a
bicycle adjustment system 1200 for adjusting one or
more dimensions or adjustment mechanism of a station-
ary bicycle 100. The bicycle adjustment system 1200
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may include portions or the computing device 402 dis-
cussed above. In some instances, a bicycle adjustment
application 1210 may be executed on the bicycle adjust-
ment system 1200 to perform one or more of the opera-
tions described herein. The bicycle adjustment applica-
tion 1210 may be stored in a computer readable media
1202 (e.g., memory) and executed on a processing sys-
tem 1204 of the bicycle adjustment system 1200 or other
type of computing system. For example, the bicycle
adjustment application 1210 may include instructions
that may be executed in an operating system environ-
ment, such as a Microsoft Windows™ operating system,
a Linux operating system, or a UNIX operating system
environment. The computer readable medium 1202 in-
cludes volatile media, nonvolatile media, removable
media, non-removable media, and/or another available
medium. By way of example and not limitation, non-
transitory computer readable medium 1202 comprises
computer storage media, such as non-transient storage
memory, volatile media, nonvolatile media, removable
media, and/or non-removable media implemented in a
method or technology for storage of information, such as
computer readable instructions, data structures, pro-
grams, or other data.
[0076] According to one embodiment, the bicycle ad-
justment system 1202 also provides a user interface
(e.g., a command line interface (CLI), a graphical user
interface (GUI), etc.) 1206displayedonadisplay, suchas
a computer monitor or display of a mobile device, for
displaying data. Through the user interface 1206, a user
of the bicycle adjustment system 1200 may provide
customer input 1224 through one or more input devices.
The customer input 1224 may be used by the bicycle
adjustment system 1200 to, among other things, deter-
mine estimated dimensions of a user’s outdoor bicycle or
body type and provide one or more adjustment settings
for a stationary bicycle 100 to approximate the dimen-
sions of the user’s outdoor bicycle. The input device for
providing the customer input 1224 may include, among
others, a touchscreen, a keyboard. or a pointing device
(e.g., a mouse, trackball, pen, or touch screen) to enter
data into or interact with the user interface 306.
[0077] In one example, the user interface 1206 may
communicate with other components in the bicycle ad-
justment application 1210 to receive user input for ma-
nipulating or otherwise modifying the operation of the
bicycle adjustment application. For example, user inter-
face controller 1212 may communicate with user inter-
face 1206 to receive customer input 1224 for use by the
bicycle adjustment application 1210. The user interface
controller 1212 may also provide information to for dis-
play via the user interface 1206, such as settings for the
stationary bicycle 100.
[0078] The bicycle adjustment application 1210 may
also utilize a data source 1208 of the computer readable
media 1202 for storage of data and information asso-
ciated with the bicycle adjustment system 1200. For
example, the bicycle adjustment application 1210 may

store one or more tables or entries that correlate a sta-
tionary bicycle identifier with one or more parameters of
the bicycle. In another example, the data source 1208
may include one or more tables to dimension adjustment
preferences associated with a stationary bicycle 100. In
general, any data or information utilized by the bicycle
adjustment application 1210 may be stored and/or re-
trieved via the data source 1208.
[0079] The security management application 1210
may perform one or more of the operations described
herein. For example, a reference bicycle dimension cal-
culator 1214 may be included in the application 1210 to
determine or estimate one or more dimensions of a
referencebicycle. The referencebicyclemaybe included
in a digital image and information associated with the
image may be provided to the application 1210 via the
user input 1224. The reference bicycle dimension calcu-
lator 1214 may then analyze the information provided,
the reference digital image, and/or other sources of in-
formation to determine or estimate one or more dimen-
sions of the reference bicycle. The reference bicycle
dimensions may be utilized by the application 1210 to
determine one or more settings of an adjustable station-
ary bicycle 100, as described herein.
[0080] In addition, the application 1210 may include a
bicycle parameter ingestor 1216 to receive or determine
one or more parameters or adjustment constraints of a
stationary bicycle 100 based on an identifier of the bi-
cycle. The parameter ingestor may determine one or
more limits on adjustment mechanisms of the bicycle
100 as well as one or more preferences associated with
the bicycle. In some instances, such information may be
obtained from the data source 1208 of the computer
readable medium 1202. In addition, the application
1210 may include a policy enforcer 1222 configured to
enforce one or more policies based on the parameters
received or determined by the parameter ingestor 1216.
For example, the policy enforcer 1222 may determine a
maximum and/or minimum adjustment setting for the
bicycle 100 and apply one or more clamps to suggested
adjustments to the stationary bicycle 100. These values
may be based on the parameters associated with the
bicycle.
[0081] Further, the application 1210 may include a
stationary bicycle dimension calculator 1220 for deter-
mining one or more settings of one or more adjustment
mechanisms of a stationary bicycle. The stationary bi-
cycle dimensions or settings may be based on the de-
termined reference bicycle dimensions to approximate
the dimensions of the reference bicycle. A stationary
bicycle communicator 1220 may also be included in
the application 1210 to communicate with the stationary
bicycle. Communicationsmay include receiving informa-
tion from the stationary bicycle 100 and/or providing one
or more instructions to configure the stationary bicycle,
perhaps in response to the calculated stationary bicycle
dimensions.
[0082] Figure 13 is a block diagram illustrating an ex-
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ample of such a computing device or computer system
1300 which may be used in implementing the embodi-
ments of the computing device 402 disclosed above. The
computer system (system) includes one or more proces-
sors 1302‑1306.Processors 1302‑1306may includeone
or more internal levels of cache (not shown) and a bus
controller orbus interfaceunit todirect interactionwith the
processor bus 1312. Processor bus 1312, also known as
the host bus or the front side bus, may be used to couple
the processors 1302‑1306 with the system interface
1314. System interface 1314 may be connected to the
processor bus 1312 to interface other components of the
system 1300 with the processor bus 1312. For example,
system interface 1314 may include a memory controller
1314 for interfacing a main memory 1316 with the pro-
cessor bus 1312. The main memory 1316 typically in-
cludes one or more memory cards and a control circuit
(not shown). System interface 1314 may also include an
input/output (I/O) interface 1320 to interface one or more
I/O bridges or I/O devices with the processor bus 1312.
One or more I/O controllers and/or I/O devices may be
connected with the I/O bus 1326, such as I/O controller
1328 and I/O device 1330, as illustrated.
[0083] I/O device 1330 may also include an input de-
vice (not shown), such as an alphanumeric input device,
including alphanumeric and other keys for communicat-
ing information and/or command selections to the pro-
cessors 1302‑1306. Another type of user input device
includes cursor control, such as a mouse, a trackball, or
cursor direction keys for communicating direction infor-
mation and command selections to the processors
1302‑1306 and for controlling cursor movement on the
display device.
[0084] System 1300 may include a dynamic storage
device, referred to as main memory 1316, or a random
access memory (RAM) or other computer-readable de-
vices coupled to the processor bus 1312 for storing
information and instructions to be executed by the pro-
cessors 1302‑1306. Main memory 1316 also may be
used for storing temporary variables or other intermedi-
ate information during execution of instructions by the
processors 1302‑1306. System1300may include a read
only memory (ROM) and/or other static storage device
coupled to the processor bus 1312 for storing static
information and instructions for the processors
1302‑1306. The system set forth in Figure 13 is but
one possible example of a computer system that may
employ or be configured in accordance with aspects of
the present disclosure.
[0085] According to one embodiment, the above tech-
niques may be performed by computer system 1300 in
response to processor 1304 executing one or more se-
quences of one or more instructions contained in main
memory 1316. These instructions may be read into main
memory 1316 from another machine-readable medium,
such as a storage device. Execution of the sequences of
instructions contained in main memory 1316 may cause
processors 1302‑1306 to perform the process steps

described herein. In alternative embodiments, circuitry
may be used in place of or in combination with the soft-
ware instructions. Thus, embodiments of the present
disclosure may include both hardware and software
components.
[0086] A machine readable medium includes any me-
chanism for storing or transmitting information in a form
(e.g., software, processing application) readable by a
machine (e.g., a computer). Such media may take the
form of, but is not limited to, non-volatile media and
volatile media and may include removable data storage
media, non-removable data storage media, and/or ex-
ternal storage devices made available via a wired or
wireless network architecture with such computer pro-
gramproducts, including one ormore databasemanage-
ment products, web server products, application server
products, and/or other additional software components.
Examples of removable data storage media include
Compact Disc Read-Only Memory (CD-ROM), Digital
Versatile Disc Read-Only Memory (DVD-ROM), magne-
to-optical disks, flash drives, and the like. Examples of
non-removable data storagemedia include internalmag-
netic hard disks, SSDs, and the like. The one or more
memory devices 606 may include volatile memory (e.g.,
dynamic randomaccessmemory (DRAM), static random
access memory (SRAM), etc.) and/or non-volatile mem-
ory (e.g., read-only memory (ROM), flash memory, etc.).
[0087] Computer program products containing me-
chanisms to effectuate the systems and methods in
accordance with the presently described technology
may reside in main memory 916, which may be referred
to asmachine-readable media. It will be appreciated that
machine-readable media may include any tangible non-
transitory medium that is capable of storing or encoding
instructions to perform any one ormore of the operations
of the present disclosure for execution by a machine or
that is capable of storing or encoding data structures
and/or modules utilized by or associated with such in-
structions.Machine-readablemediamay includeasingle
medium or multiple media (e.g., a centralized or distrib-
uted database, and/or associated caches and servers)
that store the one ormore executable instructions or data
structures.
[0088] Embodiments of the present disclosure include
various steps, which are described in this specification.
Thestepsmaybeperformedbyhardwarecomponentsor
may be embodied in machine-executable instructions,
which may be used to cause a general-purpose or spe-
cialpurpose processor programmed with the instructions
to perform the steps. Alternatively, the steps may be
performed by a combination of hardware, software an-
d/or firmware.
[0089] Various modifications and additions can be
made to the exemplary embodiments discussed without
departing from the scope of the present invention. For
example, while the embodiments described above refer
to particular features, the scope of this invention also
includes embodiments having different combinations of
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features and embodiments that do not include all of the
described features. Accordingly, the scope of the present
invention is intended to embrace all such alternatives,
modifications, and variations together with all equiva-
lents thereof.
[0090] Various embodiments of the disclosure are dis-
cussed in detail above. While specific implementations
are discussed, it should be understood that this is done
for illustration purposes only. A person skilled in the
relevant art will recognize that other components and
configurationsmaybeusedwithout parting from the spirit
andscopeof thedisclosure. Thus, theprecedingdescrip-
tion and drawings are illustrative and are not to be con-
strued as limiting. Numerous specific details are de-
scribed to provide a thorough understanding of the dis-
closure. However, in certain instances, well-known or
conventional details are not described in order to avoid
obscuring the description.
[0091] References to one or an embodiment in the
present disclosure can be references to the same embo-
diment or any embodiment; and, such references mean
at least one of the embodiments. Reference to "one
embodiment" or "anembodiment"means thataparticular
feature, structure, or characteristic described in connec-
tion with the embodiment is included in at least one
embodiment of the disclosure. The appearances of the
phrase "in one embodiment" in various places in the
specification are not necessarily all referring to the same
embodiment, nor are separate or alternative embodi-
ments mutually exclusive of other embodiments. More-
over, various features are described which may be ex-
hibited by some embodiments and not by others.
[0092] The terms used in this specification generally
have their ordinarymeanings in the art, within the context
of the disclosure, and in the specific context where each
term is used. To theextent someembodiments herein are
referred to as indoor cycling or indoor training devices,
the terms are meant to refer to a device that is not an
outdoor bicycle that can be ridden and not meant to infer
any other specific meaning or structural requirement. In
some instances, the term "center"may be used to refer to
some component, which is not meant to imply that the
component is necessarily dimensionally or mathemati-
cally centered but is rather used generally to indicate a
general location or relative location to other components.
In some instances, a first side or second side is refer-
enced, and it shouldbe recognized that thefirst side isnot
the same side as the second side. In some instances, the
terms left or right, or front or back (forward or rearward)
are used, and in such cases it may be the case that the
terms are used based on the perspective of a user on the
indoor cycling bike facing the handlebars. So, for exam-
ple, theuser’s left footwouldbeon the left pedal, right foot
on the right pedal, and the handlebars are toward the
front. Alternative language and synonyms may be used
for any oneormore of the termsdiscussed herein, andno
special significance should be placed upon whether or
not a term is elaborated or discussed herein. In some

cases, synonyms for certain terms are provided. A recital
of one or more synonyms does not exclude the use of
other synonyms. The use of examples anywhere in this
specification including examples of any terms discussed
herein is illustrative only, and is not intended to further
limit the scope and meaning of the disclosure or of any
example term. Likewise, the disclosure is not limited to
various embodiments given in this specification.
[0093] Without intent to limit the scope of the disclo-
sure, examples of instruments, apparatus, methods and
their related results according to the embodiments of the
present disclosure are given. Note that titles or subtitles
maybeused in theexamples for convenienceof a reader,
which in no way should limit the scope of the disclosure.
Unless otherwise defined, technical and scientific terms
used herein have the meaning as commonly understood
by one of ordinary skill in the art to which this disclosure
pertains. In the case of conflict, the present document,
including definitions will control.
[0094] Various modifications and additions can be
made to the exemplary embodiments discussed without
departing from the scope of the present invention. For
example, while the embodiments described above refer
to particular features, the scope of this invention also
includes embodiments having different combinations of
features and embodiments that do not include all of the
described features. Accordingly, the scope of the present
invention is defined by the appended claims.

Claims

1. An apparatus (1300) comprising:

a processing device (1302, 1304, 1306); and
a computer-readable medium (1316) encoded
with instructions,
characterised in that,
the instructions when executed by the proces-
sing device, cause the processing device to:

receive data (800) associated with dimen-
sions of a reference bicycle that is for pro-
pelling a rider forward;
calculate, based on the received data (800)
associated with the dimensions of the re-
ference bicycle, an estimated dimension of
the reference bicycle;
determine a setting of an adjustment me-
chanism of an adjustable stationary bicycle
device (100), wherein the setting is based
on a translation of the estimated dimension
of the reference bicycle to a corresponding
dimension of the adjustable stationary bi-
cycle device (100); and
provide thedeterminedsettingof theadjust-
ment mechanism.
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2. The apparatus (1300) of claim 1, the processing
device (1302, 1304, 1306) further to:

translate the received data (800) to calculate a
plurality of estimated dimensions of the refer-
ence bicycle; and
correlate the corresponding dimension of the
adjustable stationary bicycle device (100) to
one of the plurality of estimated dimensions of
the reference bicycle.

3. The apparatus (1300) of claim 2, the processing
device (1302, 1304, 1306) further to:

display a digital image (800) of the reference
bicycle; and
receive an input associated with a portion of the
digital image, the input associated with the re-
ceived data (800).

4. The apparatus (1300) of claim 3, the processing
device (1302, 1304, 1306) further to:
display a component of the reference bicycle corre-
sponding to the portion of the digital image, wherein
the input indicates the component of the reference
bicycle within the digital image.

5. The apparatus (1300) of claim 4, the processing
device (1302, 1304, 1306) further to:
calculate a correlation ratio comprising a difference
of a distance between the received input associated
with the portions of the digital image and a corre-
sponding dimension of the reference bicycle.

6. The apparatus (1300) of claim 5, the processing
device (1302, 1304, 1306) further to:

calculate, based on the correlation ratio, a plur-
ality of estimates of the dimensions of the re-
ference bicycle; and
correlate the plurality of estimates of the dimen-
sions of the reference bicycle to a plurality of
dimensions of stationary bicycle device (100).

7. The apparatus (1300) of claim 6wherein the plurality
of estimates of the dimensions of the reference bi-
cycle are based at least on the component of the
reference bicycle indicated by the received input.

8. The apparatus (1300) of claim 6, the processing
device (1302, 1304, 1306) further to:
access, based on the plurality of estimates of the
dimensions of the reference bicycle, a stationary
bicycle dimensional table, wherein an entry in the
stationary bicycle dimensional table correlates the
plurality of dimensions of the stationary bicycle de-
vice (100)with the plurality of estimates of the dimen-
sions of the reference bicycle.

9. The apparatus (1300) of claim 6, the processing
device (1302, 1304, 1306) further to:
adjust, based on a comparison of the plurality of
dimensions of the stationary bicycle device (100)
to a plurality of target dimensions of the stationary
bicycle device, an initial setting of the adjustment
mechanism.

10. The apparatus (1300) of claim 6, the processing
device (1302, 1304, 1306) further to:
multiply thecorrelation ratio toapluralityof estimated
distances of the received inputs to determine the
plurality of estimated dimensions of the reference
bicycle.

11. The apparatus (1300) of claim 6, wherein the plur-
ality of estimateddimensionsof the referencebicycle
correspond to a handlebar reach distance (816), a
handlebar stack height (814), a seat reach distance
(820), or a seat stack height (808).

12. The apparatus (1300) of claim 1 wherein the adjust-
ment mechanism corresponds to at least one of:

an adjustable length post (102, 176, 162) of the
adjustable stationary bicycle device (100);
a seat assembly (154) adjustable to extend for-
wardly or rearwardly, the seat assembly sup-
porting a seat (164); or
a handlebar assembly (160) adjustable to ex-
tend forwardly or rearwardly, the handlebar as-
sembly supporting a handlebar.

13. The apparatus (1300) of claim 1 wherein the adjus-
table stationary bicycle device (100) comprises at
least five distinct adjustment mechanisms to alter
dimensions of the adjustable stationary bicycle de-
vice.

14. The apparatus (1300) of claim 1 wherein to deter-
mine the setting comprises applying a threshold
value to the setting of at least one adjustment me-
chanism, the threshold value based on a parameter
associated with the adjustable stationary bicycle
device (100).

Patentansprüche

1. Gerät (1300), umfassend:

eine Verarbeitungsvorrichtung (1302, 1304,
1306); und
ein computerlesbares Medium (1316), codiert
mit Anweisungen,
dadurchgekennzeichnet, dassdieAnweisun-
gen, wenn sie durch die Verarbeitungsvorrich-
tung ausgeführt werden, die Verarbeitungsvor-
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richtung dazu veranlassen:

Daten (800) zuempfangen, die denAbmes-
sungen eines Referenzfahrrads zugeord-
net sind, das dazu dient, einen Fahrer vor-
wärtszutreiben;
basierend auf den empfangenen Daten
(800), diedenAbmessungendesReferenz-
fahrrads zugeordnet sind, eine geschätzte
Abmessung des Referenzfahrrads zu be-
rechnen;
eine Einstellung eines Anpassungsmecha-
nismus einer anpassbaren Standfahrrad-
vorrichtung (100) zu bestimmen, wobei
die Einstellung auf einer Übersetzung der
geschätzten Abmessung des Referenz-
fahrrads in eine entsprechende Abmes-
sung der anpassbaren Standfahrradvor-
richtung (100) basiert; und
die bestimmte Einstellung des Anpas-
sungsmechanismus bereitzustellen.

2. Gerät (1300) nach Anspruch 1, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:

die empfangenen Daten zu übersetzen (800),
um eine Vielzahl von geschätzten Abmessun-
gen des Referenzfahrrads zu berechnen; und
die entsprechende Abmessung der anpassba-
ren Standfahrradvorrichtung (100) mit einer der
Vielzahl von geschätzten Abmessungen des
Referenzfahrrads zu korrelieren.

3. Gerät (1300) nach Anspruch 2, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:

ein digitales Bild (800) des Referenzfahrrads
anzuzeigen; und
eine mit einem Teil des digitalen Bildes zuge-
ordnete Eingabe zu empfangen, wobei die Ein-
gabe den empfangenen Daten (800) zugeord-
net ist.

4. Gerät (1300) nach Anspruch 3, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:
eine Komponente des Referenzfahrrads anzeigen,
die dem Teil des digitalen Bildes entspricht, wobei
die Eingabe die Komponente des Referenzfahrrads
innerhalb des digitalen Bildes angibt.

5. Gerät (1300) nach Anspruch 4, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:
ein Korrelationsverhältniss zu berechnen, umfas-
send einen Unterschied im Abstand zwischen der

empfangenen Eingabe, die den Teilen des digitalen
Bildes zugeordnet ist, und einer entsprechenden
Abmessung des Referenzfahrrads.

6. Gerät (1300) nach Anspruch 5, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:

basierend auf dem Korrelationsverhältnis eine
Vielzahl von Schätzungen der Abmessungen
des Referenzfahrrads zu berechnen; und
die Vielzahl von Schätzungen der Abmessun-
gendesReferenzfahrradsmit einerVielzahl von
Abmessungen der Standfahrradvorrichtung
(100) zu korrelieren.

7. Gerät (1300) nach Anspruch 6, wobei die Vielzahl
von Schätzungen der Abmessungen des Referenz-
fahrrads mindestens auf der von der empfangenen
Eingabe angegebenen Komponente des Referenz-
fahrrads basieren.

8. Gerät (1300) nach Anspruch 6, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:
basierend auf der Vielzahl von Schätzungen der
Abmessungen des Referenzfahrrads, auf eine
Standfahrradmaßtabelle zuzugreifen,wobei einEin-
trag in der Standfahrradmaßtabelle die Vielzahl von
Abmessungen der Standfahrradvorrichtung (100)
mit derVielzahl vonSchätzungenderAbmessungen
des Referenzfahrrads korreliert.

9. Gerät (1300) nach Anspruch 6, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:
basierend auf einem Vergleich der Vielzahl von Ab-
messungen der Standfahrradvorrichtung (100) mit
einer Vielzahl von Zielabmessungen der Standfahr-
radvorrichtung eine ursprüngliche Einstellung des
Anpassungsmechanismus anzupassen.

10. Gerät (1300) nach Anspruch 6, wobei die Verarbei-
tungsvorrichtung (1302, 1304, 1306) ferner zum
Folgenden geeignet ist:
das Korrelationsverhältnis mit einer Vielzahl von ge-
schätzten Abständen der empfangenen Eingaben
zu multiplizieren, um die Vielzahl von geschätzten
AbmessungendesReferenzfahrradszubestimmen.

11. Gerät (1300) nach Anspruch 6, wobei die Vielzahl
von geschätzten Abmessungen des Referenzfahr-
rads einem Abstand zum Lenkergriff (816), einer
Höhe der Lenkerstange (814), einem Sitzabstand
(820) oder einer Höhe der Sitzstange (808) entspre-
chen.

12. Gerät (1300) nach Anspruch 1, wobei der Anpas-
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sungsmechanismus mindestens einem der Folgen-
den entspricht:

einer anpassbaren Längenstütze (102, 176,
162) der anpassbaren Standfahrradvorrichtung
(100);
einer Sattelanordnung (154), die anpassbar ist,
um sich nach vorne oder nach hinten zu erstre-
cken, wobei die Sattelanordnung einen Sattel
(164) stützt; oder
einer Lenkeranordnung (160), die anpassbar
ist, um sich nach vorne oder nach hinten zu
erstrecken, wobei die Lenkeranordnung einen
Lenker stützt.

13. Gerät (1300) nach Anspruch 1, wobei die anpass-
bareStandfahrradvorrichtung (100)mindestens fünf
verschiedene Anpassungsmechanismen umfasst,
um die Abmessungen der anpassbaren Standfahr-
radvorrichtung zu verändern.

14. Gerät (1300) nach Anspruch 1, wobei das Bestim-
men der Einstellung das Anwenden eines Schwel-
lenwerts auf die Einstellung mindestens eines An-
passungsmechanismus umfasst, wobei der Schwel-
lenwert auf einem Parameter basiert, welcher der
anpassbaren Standfahrradvorrichtung (100) zuge-
ordnet ist.

Revendications

1. Appareil (1300) comprenant :

undispositif de traitement (1302, 1304, 1306), et
un support lisible par ordinateur (1316) sur le-
quel sont codées des instructions,
caractérisé en ce que les instructions, lors-
qu’elles sont exécutées par le dispositif de trai-
tement, amènent le dispositif de traitement à :

recevoir des données (800) associées aux
dimensions d’un vélo de référence destiné
à propulser un cycliste vers l’avant,
calculer, sur la base des données (800)
reçues associées aux dimensions du vélo
de référence, une dimension estimée du
vélo de référence,
déterminer un paramétrage d’un méca-
nisme de réglage d’un dispositif de vélo
stationnaire réglable (100), ledit paramé-
trage étant basé sur une transposition de
la dimension estimée du vélo de référence
en une dimension correspondante du dis-
positif de vélo stationnaire réglable (100), et
fournir le paramétrage déterminé du méca-
nisme de réglage.

2. Appareil (1300) selon la revendication 1, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :

transposer les données (800) reçues pour cal-
culer une pluralité de dimensions estimées du
vélo de référence, et
corréler la dimension correspondante du dispo-
sitif de vélo stationnaire réglable (100) avec une
dimension parmi la pluralité de dimensions es-
timées du vélo de référence.

3. Appareil (1300) selon la revendication 2, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :

afficher une image numérique (800) du vélo de
référence, et
recevoir une entrée associée à une partie de
l’image numérique, l’entrée étant associée aux
données (800) reçues.

4. Appareil (1300) selon la revendication 3, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :
afficher un composant du vélo de référence corres-
pondant à la partie de l’image numérique, ladite
entrée indiquant le composant du vélo de référence
dans l’image numérique.

5. Appareil (1300) selon la revendication 4, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :
calculer un rapport de corrélation comprenant une
différence de distance entre l’entrée reçue associée
aux parties de l’image numérique et une dimension
correspondante du vélo de référence.

6. Appareil (1300) selon la revendication 5, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :

calculer, sur la base du rapport de corrélation,
une pluralité d’estimations des dimensions du
vélo de référence, et
corréler la pluralité d’estimations des dimen-
sions du vélo de référence avec une pluralité
de dimensions du dispositif de vélo stationnaire
(100).

7. Appareil (1300) selon la revendication 6, dans lequel
la pluralité d’estimations des dimensions du vélo de
référencesont baséesaumoins sur le composant du
vélo de référence indiqué par l’entrée reçue.

8. Appareil (1300) selon la revendication 6, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :
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accéder, sur la base de la pluralité d’estimations des
dimensions du vélo de référence, à une table dimen-
sionnelle de vélo stationnaire dans laquelle une en-
trée dans la table dimensionnelle de vélo station-
nairemet en corrélation la pluralité dedimensionsdu
dispositif de vélo stationnaire (100) avec la pluralité
d’estimations des dimensions du vélo de référence.

9. Appareil (1300) selon la revendication 6, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :
ajuster un paramétrage initial du mécanisme de
réglage sur la based’une comparaisonde la pluralité
de dimensions du dispositif de vélo stationnaire
(100) avec une pluralité de dimensions cibles du
dispositif de vélo stationnaire.

10. Appareil (1300) selon la revendication 6, le dispositif
de traitement (1302, 1304, 1306) étant en outre
destiné à :
multiplier le rapport de corrélation par une pluralité
de distances estimées des entrées reçues pour dé-
terminer la pluralité de dimensions estimées du vélo
de référence.

11. Appareil (1300) selon la revendication 6, dans lequel
la pluralité de dimensions estimées du vélo de réfé-
rence correspond à une distance de portée du gui-
don (816), une hauteur de colonne du guidon (814),
une distance d’atteinte de la selle (820) ou une
hauteur de colonne de la selle (808).

12. Appareil (1300) selon la revendication 1, dans lequel
lemécanismede réglage correspondàaumoins l’un
des éléments suivants :

unmontant de longueur réglable (102, 176, 162)
du dispositif de vélo stationnaire réglable (100),
un ensemble formant selle (154) réglable pour
s’étendre vers l’avant et vers l’arrière, l’en-
semble formant selle supportant une selle
(164), ou
unensemble formant guidon (160) réglablepour
s’étendre vers l’avant et vers l’arrière, l’en-
semble formant guidon supportant un guidon.

13. Appareil (1300) selon la revendication 1, dans lequel
le dispositif de vélo stationnaire réglable (100)
comprend au moins cinq mécanismes de réglage
distincts pour modifier les dimensions du dispositif
de vélo stationnaire réglable.

14. Appareil (1300) selon la revendication 1, dans lequel
la détermination du paramétrage comprend l’appli-
cation d’une valeur seuil au paramétrage d’aumoins
un mécanisme de réglage, la valeur seuil étant ba-
sée sur un paramètre associé au dispositif de vélo
stationnaire réglable (100).
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