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ELECTRONIC STABILITY SYSTEM
FOR A VEHICLE HAVING A STRADDLE SEAT

CROSS-REFERENCE

[0001] The present application claims priority to United States Provisional
Patent Application No. 62/452,670, filed January 31, 2017, the entirety of which is

incorporated herein by reference.

FIELD OF TECHNOLOGY

[0002] The present technology relates to an electronic stability system based
at least in part on a position of a passenger footrest of a vehicle having a straddle seat

and a vehicle having a straddle seat and such an electronic stability system.

BACKGROUND

[0003] Vehicles with straddle seats are convenient for their small sizes that
make them easy to maneuver in limited space. This includes, for example, parking in
urban settings for road vehicles and maneuvering off-road, such as in a forest, for off-

road vehicles. They also require less energy to move given their reduced mass.

[0004] These vehicles include, but are not limited to, two wheel motorcycles,
three wheel motorcycles, and four wheel all-terrain vehicles (ATVs). In the case of a
three wheel motorcycles, two different configurations are generally known. The first
configuration has two wheels at the front and one wheel at the back. The second

configuration has one wheel at the front and two wheels at the back.

[0005] The height of the center of gravity (CG) of a vehicle with its rider(s)
has a significant influence on the dynamic stability of the vehicle. The vertical
position of the CG is measured as a distance from level ground when the vehicle is at
rest. For a vehicle having a straddle seat, the elevated position of the seat generally
results in a high CG. This factor particularly affects the stability of a light mass
vehicle using a straddle seat. The position of the CG also changes according to the
driving position of the driver on the straddle seat. The presence of a passenger also
has a significant effect given that the additional mass of the passenger accounts for a

significant portion of the mass of the loaded vehicle.
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[0006] Vehicles having a recumbent seat generally have a lower CG when
loaded but they require additional space. Recumbent seats include bucket seats of the

type usually found in automobiles

[0007] While straddle seats may have a higher CG, they offer certain
advantages that are not available with recumbent seat vehicles. In particular, straddle
seats allow the driver to adopt a more compact riding position, allow for a better

vision since the driver is disposed higher, and permit the rider to lean into a turn.

[0008] An advantage of a vehicle having a tandem straddle type seat, which
can accommodate a driver and a passenger behind the driver is that the CG of the
vehicle remains laterally symmetrically positioned when the vehicle is upright
regardless of whether a passenger is present or not. In contrast, on a light mass
recumbent seat vehicle having side-by-side seats, when only the driver is present, the
center of gravity is not laterally located in the same position as when there are two
riders in the vehicle. When only a driver is present onboard a vehicle with side-by-
side recumbent seats, the center of gravity may be offset from the longitudinal
centerline of the vehicle in a direction toward the driver. The addition of a passenger

may similarly offset the center of gravity in a direction toward the passenger.

[0009] When operating any vehicle, stability is a concern during turning.
When negotiating a curve, a vehicle is subject to centrifugal forces, as is readily
understood by those of ordinary skill in the art of vehicle design. Generally, a higher
CG causes the vehicle to have a lower rollover threshold than a vehicle with a lower

CG due to centrifugal forces.

[0010] Electronic stability systems (ESS) have been developed to improve the
stability of vehicles. ESS is also referred to as vehicle stability system (VSS), and
electronic stability program ESP. ESSs are designed to electronically manage
different systems on a vehicle to influence and control the vehicle's behaviour. An
ESS can manage a considerable number of parameters at the same time. This provides
an advantage over a vehicle having no such system. A typical ESS takes several
inputs from the vehicle and applies different corrective measures back to the vehicle
to influence the vehicle's behaviour. Examples of inputs include steering column

rotation, longitudinal and transverse acceleration of the vehicle, pitch, roll and yaw of
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the vehicle, engine output, brake and accelerator displacement, rotational speed of the

wheels, and brake pressure in the braking system amongst others.

[0011] The outputs from the ESS can affect the vehicle's behaviour generally
by independently managing the brakes on each wheel, the suspension, and the power
output of the engine in order to improve the vehicle’s handling under certain

circumstances.

[0012] However, since the presence of a passenger has a significant impact on
its handling characteristics, as previously mentioned, it is desirable for the ESS to

account for the presence of a passenger on the vehicle.

[0013] Accordingly, some ESS receive a signal from a passenger presence
sensor located in or under the passenger seat portion. Depending on the presence or
absence of a passenger, the ESS operates differently. Examples of vehicles having an
ESS and passenger presence sensor are provided in United States Patent No.
8,260,535, issued September 4, 2012, United States Patent No. 8,577,588, issued
November 5, 2013, and United States Patent No. 9,020,744, issued April 28, 2015, the
entirety of all of which is incorporated herein by reference. International Patent
Publication No. W0/2016/046775, published March 31, 2016 describes an example

of a passenger presence sensor and an associated passenger seat portion.

[0014] Although locating a passenger presence sensor in or under the
passenger seat portion allows for the proper determination of the presence of a
passenger, it disadvantageously requires substantial modification of the passenger seat
portions and/or the adjacent portion of the vehicle frame to accommodate the sensor

and its associated component.

[0015] Therefore, there is a desire for a vehicle having an ESS that modifies
the way in which it controls the vehicle based on the presence or absence of a
passenger but which does not use a passenger presence sensor located in or under the

passenger seat portion.
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SUMMARY

[0016] It is an object of the present technology to ameliorate at least some of

the inconveniences present in the prior art.

[0017] According to an aspect of the present technology, there is provided a
vehicle having a frame, at least two wheels attached to the frame, a motor operatively
connected to at least one of the wheels, a straddle seat supporied by the frame, the
straddie seat defining a driver seat portion and a passcnger seat portion at least
partially rearward of the driver seat portion, left and right passenger footrests
connected to the frame, the left and right passenger footrests cach being movable
between a stowed posttion and a deployed position, a passenger footrest position
sensor for sensing a position of at least one of the left and right passenger footrests,
and an electronic stability system electronically connected to the passenger footrest
position sensor for receiving a signal from the passenger footrest position sensor
indicative of the position of the at least one of the left and night passenger footrests.
An output of the clectronic stability system is defined at least in part on the signal

from the passenger footrest position sensor.

[0018] According to some implementations of the present technology, the
output of the electronic stability system is based at least in part on a calibration. The
calibration s a first calibration when the signal from the passenger footrest position
sensor 1s indicative of the position of the at least one of the left and right passenger
footrests heing the stowed position. The calibration is a second calibration when the
signal from the passenger footrest position sensor is indicative of the position of the at

least one of the left and right passenger footrests being the deployed position.

[0019] According to some implementations of the present technology, the
motor is controlled at least in part based on the output of the electromic stability

system.

[0020] According to some implementations of the present technology, a
braking system including at least onc brake assembly is operatively connected to at
least one of the at lcast two wheels. The braking system is controlled at least in part

based on the output of the electronic stability system.
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[0021] According to some implementations of the present technology, the
vehicle also has at least one vehicle operating condition sensor for sensing at least one
vehicle operating condition.  The electronic stability system is electronically
connected to the at least one vehicle operating condition sensor for recetving a signal
from the at least one vehicle operating condition sensor indicative of the at least one
sensed vehicle operating condition. The output of the electronic stability system is
defined at least in part on the signal from the at least one vehicle operating condition

SENSOY.

[0022] According to some implementations of the present technology, the at
least one vehicle operating condition sensor i8 at least one of: a wheel speed sensor
for sensing a speed of one of the at least two wheels; a sicering angle sensor for
sensing an angular position of a stecring assembly, the stecring assembly being
operatively connected to at least one of the at least two wheels; a lateral accelerometer
for sensing a lateral acceleraton of the vehicle; a longirudinal accelerometer for
sensing a longitudinal acceleration of the vehicle; a vaw rate sensor for scusing a yaw

rate of the vehicle; and a roll sensor for sensing a voll of the vehicle.

[0023] According to some implementations of the present technology, the at
least two wheels is two front wheels and one rear wheel and the motor is operatively

connected (o the rear wheel.

[0024] According to some implementations of the present technology, a
passenger supportt siructure is connected to the frame. The passenger scal portion is
supported by the passenger support structure.  The left and right passenger footrests

are connected to the passenger support strocture.

[0025] According to some implementations of the present technology, the
passenger footrest position sensor is received at least partially in the passenger

SUpPOTt structure.

[0026] According to some implementations of the present technology, the left
passenger footrest extends from a left leg. The left leg moves with the left passenger
footrest between the stowed position and the deployed position. The loft leg extends
at least partially along the passenger support structore when the left passenger footrest

is in the stowed position. The right passenger footrest extends from a night leg. The
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right leg moves with the right passenger footrest between the stowed position and the
deployed position. The right leg extends at least partially along the passenger support

structure when the right passenger footrest is in the stowed position.

[0027] According to some implementations of the present technology, left and
right driver footrests are connected to the frame forward of the left and right

passenger footrests.

[0028] According to some implementations of the present technology, the left
and right passenger footrests are each pivotable between the stowed position and the

deployed position.

[0029] According to some implementations of the present technology, the left
footrest pivots about a left pivot axis between the stowed position and the deployed
position.  The left pivot axis extends vpward and lefiward as the left pivot axis
extends forward. The right footrest pivots about a right pivot axis between the stowed
position and the deployed position. The right pivot axis extends upward and

rightward as the right pivot axis extends forward.

[0030] According to another aspect of the present technology, there is
provided an electronic stability system assembly for a vehicle having a passenger
footrest adapted for connecting to a frame and for being movabie between a stowed
position and a deployed position, a passenger footrest position sensor for sensing a
position of the passenger footrest, and an clectronic stability system electronically
connected to the passenger {ootrest position sensor for receiving a signal from the
passenger footrest position sensor indicative of the position of the passenger footrest,
Axn output of the clectronic stability system is defined at feast in part on the signal

from the passenger footrest position sensor.

[0031] According to some implementations of the present technology, the
output of the electronic stability systern is based at least in part on a calibration. The
calibration 13 a first calibration when the signal from the passenger footrest position
sensor is indicative of the position of the passenger footrest being the stowed position.
The calibration is a second calthration when the signal from the passenger footrest
position sensor is indicative of the position of the passenger footrest being the

deployed position.
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[0032] According to some implementations of the present technology, the
output of the electronic stability system is adapted for controlling at lcast in part a

motor of the vehicle.

[0033] According to some implementations of the present technology, the
cutput of the electronic stability system is adapted for controlling at least in part a

braking systern of the vehicle.

[0034] According to some implementations of the present technology, the
clectronic stability system assembly has at least one vehicle operating condition
sensor for sensing at least one vehicle operating condition. The electronic stability
systemn is clectronically connected to the at least one vchicle operating condition
sensor for receiving a signal from the at least one vehicle operating condition sensor
indicative of the at least one sensed vehicle operating condition. The output of the
clectronic stability system is defined at least in part on the signal from the at least one

vehicle operating condition sensor.

[0035] According to some implementations of the present technology, the at
least one vehicle operating condition sensor is at least one oft a wheel speed sensor
for sensing a speed of a wheel of the vehicle; a steering angle sensor for sensing an
angular position of a steering assembly of the vehicle; a lateral acceleromeier for
sensing a lateral acceleration of the vehicle; a longitudinal accelerometer for sensing a
longitmdinal acceleration of the vehicle; a yaw rate sensor for sensing a vaw rate of

the vehicle; and a roll sensor for sensing a roll of the vehicle.

[0036] According to some implementations of the present technology, a
passenger support structure is adapted for connecting o the frame of the vehicle. The

passenger footrest is connected to the passenger sepport structure.

[0037] According to some implementations of the present technology, the
passenger {ootrest position sensor is rececived at least partdally in the passenger

support structure.

[0038] According to some implementations of the present technology, the
passenger footrest extends from a leg. The leg moves with the passenger footrest

between the stowed position and the deploved position.  The leg extends at least



WO 2018/142286 PCT/IB2018/050577

-8-

partially along the passenger support structure when the passenger footrest is in the

stowed position.

[0039] According to some implementations of the present technology, the
passenger footrest is adapted for pivoting between the stowed position and the

deploved position.

[0040] According to another aspect of the present technology, there is
provided a method for controlling a vehicle. The vehicle has a frame, at least two
wheels attached to the frame, a straddle seat supported by the frame, the straddle seat
defining a driver scat portion and a passcnger seat portion adjacent to the driver seat
portion, and left and right passenger footrests connected to the frame. The left and
right passenger footrests are each movable between a stowed position and a deploved
position. The method comprises: sensing a position of at least one of the left and right
passenger footrests; defining an output of an clectronic stability system of the vehicle
hased at least in part on the sensed position of the at least one of the left and right
passenger footrests; and controlling a stability of the vehicle using the output of the

clectronic stability system.

[0041] According to some implementations of the present technology, the
wethod further comprises: selecting a first calibration of the electronic stability
systern when the sensed position of the at least one of the left and right passenger
footrests s the stowed position; and sclecting a second calibration of the electronic
stability system when the sensed position of the at least one of the left and right
passenger footrests is the deploved position. The output of the electronic stability
system is defined based at feast in part on a sclected one of the first and second

calibration positions.

[0042] According to some implementations of the present technology,
controtling the stability of the vehicle using the output of the clectronic stability

system comprises controlling an operation of a motor of the vehicle.

[0043] According to some implementations of the present technology,
controlling the stability of the vehicle using the output of the electronic stability

system coroprises controlling an operation of a braking systern of the vehicle.
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[0044] According to some implementations of the present technology, the

sethod further comprises sensing at least one vehicle operating condition. The at
least one vehicle operating condition is at least one of a wheel speed, a sicering angle,
a lateral acceleration, a longitudinal acceleration, a vaw rate, and a voll. The output of
the electronic stability system of the vehicle is defined based at least in part on the at

least one sensed vehicle operating condition.

[0045] For purposes of the application, terms related to spatial orientation,
such as “left”, “right”, “front”, “rear”, “up”, and “down”, are defined according to the
normal, forward travel direction of a vehicle. As a result, the “left” side of a vehicle
corresponds to the left side of a rider seated in a forward-facing position on the

vehicle.

[0046] Implementations of the present technology each have at least one of
the above-mentioned objects and/or aspects, but do not necessarily have all of them. It
should be understood that some aspects of the present technology that have resulted
from attempting to attain the above-mentioned objects may not satisfy these objects

and/or may satisfy other objects not specifically recited herein.

[0047] Additional and/or alternative features, aspects, and advantages of
implementations of the present technology will become apparent from the following

description, the accompanying drawings, and the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0048] For a better understanding of the present technology, as well as other
aspects and further features thereof, reference is made to the following description

which is to be used in conjunction with the accompanying drawings, where:
[0049] Figure 1 is a right side elevation view of a three wheel vehicle;

[0050] Figure 2 is a schematic diagram depicting a plurality of sensors and a
plurality of outputs associated with an electronic stability system of the vehicle of Fig.

1;

[0051] Figure 3 is a logic diagram illustrating a method for controlling a

vehicle;
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[0052] Figure 4 is a perspective view taken from a front, left side of driver and
passenger seat portions, a passenger support structure and passenger footrests of the

vehicle of Fig. 1;

[0053] Figure 5 is a close-up view of a connection between the left passenger
footrest and the passenger support structure, of a passenger footrest position sensor

and of an adjacent portion of the frame of the vehicle of Fig. 1;

[0054] Figure 6 is the close-up view of Fig. 5 with the passenger support

structure removed;

[0055] Figure 7 is a close-up of a partial cross-section of a connection
between the left passenger footrest and the passenger support structure of the vehicle
of Fig. 1 with an alternative implementation of a passenger footrest position sensot;

and

[0056] Figure 8 is a close-up partial cross-section of a the passenger support
structure of Fig. 7 taken vertically lower than in Fig. 7 with the passenger footrest

position sensor of Fig. 7.
DETAILED DESCRIPTION

[0057] Reference will now be made to present implementations of the
technology, one or more examples of which are illustrated in the accompanying
drawings. Each example is provided by way of explanation of the technology, not
limitation of the technology. It will be apparent to those skilled in the art that
modifications and variations can be made to the described implementations without
departing from the scope or spirit of the technology. For instance, features illustrated
or described as part of one implementation may be used on another implementation to

yield a further implementation.

[0058] The present technology will be explained with reference to a three
wheel vehicle 10 having a straddle seat 12. It is contemplated that aspects of the
present technology could be used on other wheeled vehicles having a straddle seat,

such as, but not limited to all-terrain vehicles (ATVs) and motorcycles.
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[0059] The three wheel vehicle 10 is illustrated in Fig. 1. The vehicle 10 has
steerable left and right front wheels 14 (only the right one being shown) and a single
rear wheel 16. The front wheels 14 are equally offset from a central longitudinal axis
and the rear wheel 16 is centered relative to the central longitudinal axis. The left and

right front wheels 14 and the rear wheel 16 each have a tire.

[0060] Each front wheel 14 is supported by a front suspension assembly (not
shown). The rear wheel 16 is supported by a rear suspension assembly 18. The front
suspension assemblies and the rear suspension assembly 18 are secured to a frame 20
of the vehicle 10. Each front suspension assembly includes a pair of suspension
support arms (A-arms) operatively connected between the frame 20 and its
corresponding front wheel 14 and a shock absorber extending from the frame 20 to a
lower one of the suspension support arms. The rear suspension assembly 18 includes a
rear swing arm assembly 22 and a shock absorber 24. The rear swing arm assembly
22 is pivotally connected to the frame 20 at the front and the rear wheel 16 is
rotationally connected to the rear of the rear swing arm assembly 22. The shock
absorber 24 is connected to and extends between the rear swing arm assembly 22 and
the frame 20. It is contemplated that the front suspension assemblies and the rear

suspension assembly 18 could be of a type that differs from those described above.

[0061] A fender assembly 26 is disposed about of the rear wheel 16. The
fender assembly 26 is connected to the rear swing arm assembly 22. The fender
assembly 26 prevents dirt, water and road debris from being thrown up onto the rider,
while the vehicle 10 is operating. It is contemplated that the fender assembly 26

could be omitted. The front wheels 14 are provided with fender assemblies 27.

[0062] A motor 28 (schematically shown in Fig. 1) is supported by the frame
20. The motor 28 is connected to the rear wheel 16 via a transmission system (not
shown) to drive the rear wheel 16. In the present implementation, the motor 28 is a
four-stroke, two-cylinder, V-type internal combustion engine. It is contemplated that
the motor 28 could be another type of motor, such as a two-stroke, single-cylinder

internal combustion engine or an electric motor for example.

[0063] The steering of the front wheels 14 is achieved through the use of a

steering assembly 30. The steering assembly 30 includes a handlebar 32 connected to
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a steering column 34 that is operatively connected via steering linkages (not shown)
to the front wheels 14. It is contemplated that the steering assembly could be

provided with a power steering system.

[0064] The vehicle 10 has a number of body panels 36 and a hood 38. The
hood 38 can be opened to provide access to a storage compartment. The body panels

36 and the hood 38 are connected to the frame 20.

[0065] As previously described, the vehicle 10 has a straddle seat 12. The
straddle seat 12 is supported by the frame 20. The straddle seat 12 has a driver seat
portion 40 and a passenger seat portion 42 designed to accommodate a driver and a
passenger respectively. As can be seen, the passenger seat potion 42 is disposed
rearward of the driver seat portion 40 and is higher than the driver seat portion 40. In
the present implementation, the driver seat portion 40 and the passenger seat portion
42 are distinct from each other and can be installed onto and removed from the
vehicle 10 separately. It is contemplated that the straddle seat 12 could be a unitary
seat defining both portions 40, 42. As will be described in more detail below, the
passenger seat portion 42 is supported by a passenger support structure 44 that is
connected to the frame 20. Passenger hand grips 45 are provided on either sides of

the passenger seat portion 42.

[0066] Left and right driver footrests 46 (only the right one being shown) are
mounted to the frame 20 below and forward of the driver seat portion 40 in order to
accommodate the feet of a driver of the vehicle 10 sitting on the driver seat portion
40. Left and right passenger footrests 48 are connected to the passenger support
structure 44. As will be described in more detail below, the passenger footrests 48 are
retractable and, as such, they can each be moved between a deployed position (shown
in Fig. 1) and a retracted position (shown in dotted lines in Fig. 4). When the
passenger footrests 48 are in their deployed positions, they are disposed below the
passenger seat portion 42, rearward of the driver footrests 46, in order to
accommodate the feet of a passenger of a vehicle 10 sitting on the passenger seat

portion 42.

[0067] Each wheel 14, 16 is provided with a disk brake assembly 50, which
together form part of a braking system of the vehicle 10. The braking system of the
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vehicle is a hydraulic braking system, but other types are contemplated. Each disk
brake assembly 50 includes a disk 52 mounted to its respective wheel 14, 16 and a
brake caliper 54. The brake calipers 54 are actuated in response to actuation of a
brake pedal 56. It is contemplated that the brake calipers 54 could alternatively or

additionally be activated by a hand actuated brake lever mounted to the handlebar 32.

[0068] The vehicle 10 is equipped with an electronic stability system (ESS)
140 (Fig. 2) which continuously monitors different vehicle parameters and applies
corrective measures, i.e. wheel braking and/or engine torque management, whenever
the vehicle operating conditions indicate that the vehicle 10 is approaching an
unstable state. The ESS 140, mounted onboard vehicle 10, uses predetermined
calibrations commonly disposed in a control map to determine which outputs (i.e.
corrective measures) should be provided given specific inputs based on the vehicle
operating conditions, one of which is the presence or absence of a passenger on the
vehicle 10. The magnitude and the timing of the outputs are also managed by the ESS
140 in order to apply the appropriate corrective measures to the vehicle 10. In the
present technology, the term calibration is used to describe a mathematical formula, a
map, an algorithm or a value used to determine the outputs of the ESS based on the

inputs.

[0069] The ESS 140 is dependent on inputs provided by sensors sensing the
vehicle behaviour of the vehicle 10 to determine the outputs to be generated. A series
of sensors can be used for sensing different operating conditions, as shown on Fig. 2.
This list of sensors is provided for illustrative purposes and is not intended to limit the
scope of this application to the listed sensors. Published United States patent
application number US 2006/0180372A1, published August 17, 2006, the entirety of
which is incorporated herein by reference, provides more information about an ESS

140 and related sensors.

[0070] In the present implementations, there are three wheel speed sensors
100, 102, 104, one per wheel 14, 16, sense the speeds of rotation of the wheels 14, 16.
A steering angle sensor 106 provides information to the ESS 140 about the angular
position of the steering assembly 30 from which can also be determined the steering
angle rate (e.g. the speed at which the steering is rotated). Lateral and longitudinal

accelerometers 108, 110 are in communication with the ESS 140 and sense the lateral
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and longitudinal accelerations of the vehicle 10. These accelerometers 108, 110 can
be combined with a yaw rate sensor 112 sensing the yaw rate of the vehicle 10 about a

vertical axis in addition to longitudinal and lateral accelerations.

[0071] A brake pressure sensor 114 informs the ESS 140 of the instant amount
of pressure in the braking system. Many brake pressure sensors 114 can be required to
monitor different portions of the hydraulic braking system; i.e. the front and rear
brake assemblies 50. A brake light switch 116 sends a signal to the ESS 140 when the
brakes are activated, even lightly, regardless of the amount of pressure generated in
the braking system. A brake fluid level sensor 118 is installed in each brake fluid
reservoir on the vehicle 10 and provides information on the brake fluid level to the
ESS 140. A brake travel sensor 120, adapted to sense the position of the brake pedal
56, indicates hard braking from the driver to the ESS 140. The brake travel sensor 120
is activated after the brake light switch 118 to determine, for example, strong
intentional brake actuation or extreme brake lever movement due to a loss of brake

fluid pressure in the braking system.

[0072] A passenger footrest position sensor 122 is installed as will be
described in greater detail below to send signals to the ESS 140 regarding the position
of the left passenger footrest 48. It is contemplated that the passenger footrest position
sensor 122 could alternatively be positioned so as to sense a position of the right
passenger footrests 48. It is also contemplated that two passenger footrest position
sensors 122 could be provided to sense the position of both passenger footrests 48.

The passenger footrest position sensor 122 will be discussed in greater detail below.

[0073] An engine RPM sensor 124 informs the ESS 140 of the rotational
speed of the engine 28. A throttle position sensor 126 (TPS) determines a degree of
opening of the throttle (not shown). A mass airflow sensor 128 indicates how much

air is travelling through the throttle.

[0074] A roll sensor 130 installed on the vehicle 10 determines a roll angle of
the vehicle 10. The roll angle sensed by the roll sensor 130 is compared to a pre-
determined roll angle by the ESS 140 for current operating conditions of the vehicle

10.
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[0075] These sensors can be used individually or collectively to bring inputs
usable by the ESS 140 to analyze the operating conditions of the vehicle 10 such that
appropriate outputs can be applied to the vehicle 10. It is contemplated that only
some of the above sensors could be provided on the vehicle 10. It is also
contemplated that other sensors could be provided on the vehicle 10 and be used by

the ESS 140 as inputs.

[0076] Various outputs might be provided by the ESS 140 to influence the
behaviour of the vehicle 10. The ESS 140 can send outputs to increase the brake
pressure 150 (Fig. 2) in the braking system, thus forcing braking of the vehicle 10 by
overriding manual actuation of the brake pedal 56 by the driver. The ESS 140 can also
increase or decrease the brake pressure ramp-up 152 (Fig. 2). The brake pressure
ramp-up 152 is the speed at which the brake fluid pressure is raised to brake the
vehicle 10 therefore providing a stronger and faster braking to the vehicle 10. Another
output from the ESS 140 could be used to increase or decrease the stiffness 154 of the
steering assembly 30 where the steering assembly is provided with a power steering
system. The ESS 140 can also control the power output 156 of the engine 28. Change
in the power output 156 of the engine 28 is normally done by the ESS 140 through the
electronic control unit 158 (ECU) controlling the engine 28. The ECU 158
clectronically modifies, individually or collectively, the ignition timing, the fuel
injection timing and the amount of fuel injected in the combustion chamber. The

ECU 158 can also modify the degree of opening of the throttle.

[0077] The ESS 140 uses predetermined calibrations stored on a computer
readable media inside the ESS 140. It is contemplated that the calibration data can be
updated by connecting the ESS 140 to a network through a computer to download
updated data into the ESS 140. Alternatively, an input/output port (I/O port, not
shown) of the ESS 140 can be used to download updated calibrations. Each
calibration is used for determining outputs based on the inputs received from at least

some of the plurality of sensors.

[0078] As previously described, in vehicles such as the vehicle 10, the
presence of a passenger on the vehicle 10 makes a significant difference on the overall
mass and therefore affects the control of the vehicle 10. As such, the ESS 140 affects

the vehicle 10 differently depending on the presence or absence of a passenger. The



WO 2018/142286 PCT/IB2018/050577

-16 -

ESS 140 according to the present technology uses signals from the passenger footrest
position sensor 122 to determine if a calibration corresponding to the presence of a
passenger on the passenger seat portion 42 should be used or if a calibration
corresponding to the absence of a passenger on the passenger seat portion 42 should
be used. If the passenger footrest position sensor 122 sends a signal indicative that
the left passenger footrest 48 is deployed, the ESS 140 selects a calibration
corresponding to the presence of a passenger. If the passenger footrest position sensor
sends a signal indicative that the left passenger footrest 48 is stowed, the ESS 140
selects a calibration corresponding to the absence of a passenger. It will be
appreciated that the left passenger footrest 48 may be deployed even though a
passenger is not in fact present on the passenger seat portion 42, but the ESS 140 will
nonetheless select the calibration corresponding to the presence of a passenger on the

passenger seat portion 42.

[0079] With reference to Fig. 3, a method for controlling the vehicle 10 using
the ESS 140 and the passenger footrest position sensor 122 will be described. As
previously described, the passenger footrest position sensor 122 in the present
implementation is disposed so as to sense a position of the left passenger footrest 48,
and as such, the method will be described with reference to the left passenger footrest
48. It should be understood that method could be performed with the right passenger
footrest 48 should it be provided with a passenger footrest position sensor 122. It is
also contemplated that the method could be performed with both passenger footrests

48 should both be provided with passenger footrest position sensors 122.

[0080] The method begins at step 200 when the ESS 140 is turned on. It is
contemplated that the method could begin at step 200 only once the ESS 140 is turned
on and the engine 28 is running. Then at step 202 the passenger footrest position
sensor 122 senses a position of the left passenger footrest 48 and sends signal
representative of this position to the ESS 140. In the present implementation, the
footrest position sensor 122 is a Hall effect sensor outputting a voltage that varies
according to the position of the left passenger footrest 48. The footrest position
sensor 122 sends a signal to the ESS 140, which in the present implementation is a
voltage, that lets the ESS 140 determine if the left passenger footrest 48 is in the

deployed position, the stowed position or any position intermediate the stowed and
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deployed positions. Should a passenger be present on the passenger seat portion 42
and with the left passenger footrest 48 not fully deployed, the weight applied by the
passenger on the left passenger footrest 48 will cause the left passenger footrest to
become fully deployed and the passenger footrest position sensor 122 will then send a
signal representative of the left passenger footrest 48 being in the deployed position.
In the present implementation, the passenger footrest position sensor 122 sends to the
ESS 140 a first signal in the form of a first voltage when the left passenger footrest 48
is in the deployed position, a second signal in the form of a second voltage when the
left passenger footrest 48 is in the stowed position. The first and second voltages are
different from each other. It is contemplated that the passenger footrest position
sensor 122 could send a third signal in the form of a third voltage when the left
passenger footrest 48 is at a position intermediate the stowed and deployed positions.
The third voltage differs from the first and second voltages. It is contemplated that
any one of the first, second and third signals could be a null signal, which in the
present implementation would correspond to a voltage of zero volt. It is also
contemplated that the passenger footrest position sensor 122 could send signals to the
ESS 140 representative of the exact or general position of the left passenger footrest

48 anywhere at or between the stowed and deployed positions.

[0081] From step 202, then at step 204 the ESS 140 determines if the left
passenger footrest 48 is deployed based on the signal received from the passenger

footrest position sensor 122 at step 202.

[0082] If at step 204 the ESS 140 determines that the left passenger footrest
48 is not in the deployed position, then the method continues to step 206 and selects a
calibration, called for purposes of the present example “Calibration 1”. The
calibration “Calibration 1” corresponds to a calibration for the ESS 140 when no
passenger is present on the passenger seat portion 42. If at step 204 the ESS 140
determines that the left passenger footrest 48 is in the deployed position, then the
method continues to step 208 and selects a calibration, called for purposes of the
present example “Calibration 2”. The calibration “Calibration 2” corresponds to a
calibration for the ESS 140 when a passenger is present on the passenger seat portion
42, which is presumed since the left passenger footrest 48 is deployed. “Calibration

17 of the ESS 140 is calibrated for an operating mass of the vehicle 10 corresponding
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to the mass of the vehicle 10 and a pre-determined mass of a driver located on the
driver seat portion 40. “Calibration 2” of the ESS 140 is calibrated for an operating
mass of the vehicle 10 corresponding to the mass of the vehicle 10, a pre-determined
mass of a driver located on the driver seat portion 40 and a pre-determined mass of a
passenger located on the passenger seat portion 42. In one example, the pre-
determined masses and proportions of the driver and of the passenger both correspond
to the mass of a 50" percentile North American male, but other masses and
proportions are contemplated. It is also contemplated that the pre-determined masses
of the driver and of the passenger could differ from each other. In an implementation
where both passenger footrests 48 are provided with passenger footrest position
sensors 122, it is contemplated that “Calibration 17 would be selected (step 206) if
one or both passenger footrests 48 are not deployed and that “Calibration 2” would be
selected (step 208) only if both passenger footrests 48 are deployed. It is also
contemplated that at step 202, the passenger footrest position sensor 122 could sense
if the left passenger footrest 48 is in the stowed position or not and then from step 204
the method would proceed to step 206 if the left passenger footrest 48 is in the stowed

position and to step 208 is the left passenger footrest 48 is not in the stowed position.

[0083] From either one of steps 206 and 208, the method continues at step
210. At step 210, one or more of the operating conditions of the vehicle is/are sensed
by the corresponding on or more sensors 100, 102, 104, 106, 108, 110, 112, 114, 116,
118, 120, 124, 126, 128 and 130 discussed above with respect to Fig. 2, which send

one or more corresponding signals to the ESS 140.

[0084] Then at step 212, based on the signal(s) received at step 210 and the
calibration selected at step 206 or 208, the output of the ESS 140 is defined. The
output of the ESS 140 determines what corrective actions, if any, need to be taken to

help maintain stability of the vehicle 10.

[0085] Then at step 214, based on the output of the ESS 140 at step 212 the
stability of the vehicle 10 is controlled. As shown in the dotted box to the right of
step 214 in Fig. 3, in one implementation this means controlling the operation of the
motor (step 216), such as by controlling then engine power output 156 (Fig. 2), and
controlling the operation of the braking system (step 218), such as by controlling the
brake pressure 150 and the brake ramp-up 152 (Fig. 2). It is contemplated that only
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one of steps 216 and 218 may be performed. It is also contemplated that other actions
could be taken such as steering alteration 154 (Fig. 2). The control of the stability at

step 214 overrides manual inputs by the driver.

[0086] From step 214 (or 218 in the specific example provided), the method
returns to step 202 to ensure that the position of the left footrest 48 has not changed

and the method is repeated.

[0087] It is contemplated that the calibrations selected at steps 206, 208 could
instead be groups of calibrations, with the group of calibrations of alternative step 206
corresponding to calibrations where the left passenger footrest 48 is not deployed and
the group of calibrations of alternative step 208 corresponding to calibrations where
the left passenger footrest 48 is deployed. Then in a step intermediate steps 210 and
212, the ESS 140 selects a specific calibration from the selected group of calibrations

206 or 208 based on the one or more signals from step 210.

[0088] It is also contemplated that the calibrations of steps 206, 208 could be
starting calibrations that would then be iterated by the ESS 140 based on actual
accelerations and decelerations of the vehicle 10, for example, in order to obtain, over
time, a calibration specifically adapted for the actual mass of the vehicle 10, the driver
and, if applicable, the passenger. For example, the calibration of step 206 would be
used as a light start mass calibration (i.e. vehicle 10 and driver only) and the
calibration of step 208 would be used as a high start mass calibration (i.e. vehicle 10,
driver and passenger) in an iterative calibration method similar to the one described in

United States Patent No. 9,020,744.

[0089] Turning now to Figs. 4 to 6, the driver seat portion 40, the passenger
seat portion 42, the passenger support structure 44 and the passenger footrests 48 will
be described in more detail. As the right passenger footrest 48 and its associated
features and elements are a mirror image of the left passenger footrest 48 and its
associated features and elements, for simplicity, only the left passenger footrest 48
and its associated features and elements will be described below. Corresponding
features of the right passenger footrest 48 and of its associated features and elements
have been numbered in the figures with the same reference numerals as those of the

left passenger footrest 48 and its associated features and elements.
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[0090]

[0091] With reference to Fig. 4, the driver seat portion 40 has a rigid base 300
over which is disposed a cushioning layer 301 made of a material such as an integral
skin foam for example. In an alternative embodiment, the driver seat portion 40 has
the rigid base 300, a cushioning layer made of a material such as closed-cell form for
example that is disposed over the rigid base 300, and a covering layer made of a
material such as leather or vinyl for example that covers the cushioning layer. The
driver seat portion 40 defines a raised, generally U-shaped, rear portion 303 against

which the lower back of a driver sitting on the driver seat portion 40 rests.

[0092] The passenger seat portion 42 has a rigid base 304 over which is
disposed a cushioning layer 306 made of a material such as an integral skin foam for
example. In an alternative embodiment, the passenger seat portion 42 has the rigid
base 304, a cushioning layer made of a material such as closed-cell form for example
that is disposed over the rigid base 304, and a covering layer made of a material such
as leather or vinyl for example that covers the cushioning layer. The hand grips 45
are connected to the rigid base 304. It is contemplated that the hand grips 45 could

alternatively be connected to the passenger support structure 44.

[0093] The passenger seat portion 42 rests on the passenger support structure
44. The passenger support structure 44 has a rear, generally horizontal section (not
shown, located under the rigid base 304) located behind the driver seat portion 40
from which extend left and right arms 308. The rigid base 304 of the passenger seat
portion 42 is connected to the horizontal section of the passenger support structure
between the arms 308. The arms 308 extend forward from the passenger seat portion
42 and are fastened to longitudinally extending frame members 310 (Fig. 5) of the

frame 20 located under the driver seat portion 40.

[0094] As best seen in Fig. 5, the forward portion of the left arm 308 defines a
space 312. The passenger footrest position sensor 122 is received in this space 312
between the forward portion of the left arm 308 and the left frame member 310. As
best seen in Fig. 6, the passenger footrest position sensor 122 is connected to the left
frame member 310 by a bracket 314. It is contemplated that a passenger footrest

position sensor 122 could be housed in a space defined by the right arm 308 similar to
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the space 312 instead of or in addition to the passenger footrest position sensor 122
housed in the space 312 defined by the left arm 308. As previously described, in the
present implementation the passenger footrest position sensor 122 is a Hall effect
sensor, but other types of sensors are contemplated. The Hall effect sensor is
connected to the ESS 140 by wires 316. Each arm 308 defines a pair of laterally

outwardly extending tabs 318.

[0095] The left passenger footrest 48 has an upper textured surface 320 to help
the passenger’s grip onto the left passenger footrest 48. The left passenger footrest 48
is connected to the lower end of a left leg 322. In the present implementation, the left
passenger footrest 48 is integrally formed with the left leg 322. It is contemplated that
the left passenger footrest 48 could be connected to the left leg 322 by other means,
such as a bracket for example. The upper end of the leg defines a pivot portion 324.
The pivot potion 324 is received between the two tabs 318 of the left arm 308 of the
passenger support structure 44. A fastener 326 (Fig. 4) is inserted through the upper
tab 318 and the pivot portion 324 such that the left leg 322 and passenger footrest 48
can pivot together about a left pivot axis 328 (Fig. 4). The left pivot axis 328 extends
upward and leftward as it extends forward. The leg 322 and the passenger footrest 48
pivot together about the pivot axis 328 between the deployed position 330A, shown in
solid lines in Fig. 4, and the stowed position 330B, shown in dotted lines in Fig. 4.
When in the deployed position 330A, the left leg 322 extends downward, leftward and
rearward from the pivot portion 324 and the left passenger footrest 48 extends
leftward and slightly upward from the lower end of the left leg 322. When in the
stowed position 330B, the left leg 322 and the left passenger footrest 48 are received
in a generally L-shaped recess 332 formed along a bottom of the left arm 308 of the
passenger support structure 44. In the stowed position 330B, the left leg 322 extends
generally rearward from the pivot portion 324 and the left passenger footrest 48
extends generally rearward and upward. It is contemplated that the left leg 322 and
the left passenger footrest 48 could move differently between the deployed and
stowed positions 330A, 330B. Itis also contemplated that the left leg 322 and the left
passenger footrest 48 could be oriented differently than illustrated in the figures in the
deployed and stowed positions 330A, 330B. It is also contemplated that the left leg
322 could be fixed and that only the left passenger footrest 48 could move between

deployed and stowed positions, in which case the passenger footrest position sensor
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122 would be located at or near the lower end of the left leg 322. It is contemplated
that the left leg 322 could be omitted and the left passenger footrest 48 could be
movably connected to the frame 20 below the passenger seat portion 42 so as to be
movable between deployed and stowed positions, in which case the passenger footrest

position sensor 122 would be located near the left passenger footrest 48.

[0096] As can be seen in Fig. 6, the pivot portion 324 has a radially extending
tab 334 and defines axially extending channels 336 and 338. As can be seen in Fig. 5,
the tab 334 acts as a stopper that abuts the portion 340 of the left arm 308 between the
tabs 318 when the left leg 322 and the left passenger footrest 48 are moved to the
deployed position 330A thereby preventing pivoting of the left leg 322 and the left
passenger footrest 48 about the pivot axis 328 past the deployed positions 330A.
When the left leg 322 and the left passenger footrest 48 are in the deployed position
330A, the channel 336 engages a retention mechanism (not shown) connected to the
left arm 308. As such, a certain amount of force is required to move the left leg 322
and the left passenger footrest 48 out of the deployed position 330A. Similarly, when
the left leg 322 and the left passenger footrest 48 are in the stowed position 330B, the
channel 338 engages the retention mechanism. As such, a certain amount of force is
required to move the left leg 322 and the left passenger footrest 48 out of the stowed
position 330B. The retention mechanism also holds the left leg 322 and the left
passenger footrest 48 in the stowed position 330B. It is contemplated that a latch, a
clip or another element could be provided to secure left leg 322 and the left passenger
footrest 48 in the stowed position 330B. In one implementation, the retention
mechanism is a pair of spring loaded ball bearing assemblies such as those described
below with respect to Figs. 7 and 8. Other retention mechanisms are contemplated
such as, but not limited to, springs, Belleville washers and deformable features of the

pivot portion 324 and/or the left arm 308.

[0097] As shown in Fig. 6, a magnet 342 is disposed inside the pivot portion
324. When the left leg 322 and the left passenger footrest 48 are in the deployed
position 330A, the magnet 342 is nearest to the Hall effect sensor provided as the
passenger footrest position sensor 122 as shown in Fig. 6. The magnetic field of the
magnet 342 interacts with the Hall effect sensor, which sends a first signal in the form

of a first voltage to the ESS 140 via the wires 316 indicative that the left passenger
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footrest 48 is in the deployed position 330A. When the left leg 322 and the left
passenger footrest 48 are in the stowed position 330B, the magnet 342 is farther from
the Hall effect sensor. The magnetic field of the magnet 342 interacts with the Hall
effect sensor, which sends a second signal in the form of a second voltage to the ESS
140 via the wires 316 indicative that the left passenger footrest 48 is not in the

deployed position 330A. The first and second voltages are different from each other.

[0098] Turning now to Figs. 7 and 8, an implementation of a retention
mechanism and an alternative implementation of the passenger footrest position

sensor 122 will be described.

[0099] As can be seen in Fig. 8, the front portion of the arm 308 houses a pair
of spring-loaded ball bearing assemblies 350. Each spring-loaded ball bearing
assembly 350 includes a spring 352 that biases a ball bearing 354 through an aperture
356 in the arm 308 between the tabs 318. When the pivot portion 324 of the leg 322
is oriented such that the channel 336 or 338 is aligned with the apertures 356, the ball
bearings are partially received in the channel 336 or 338, thereby retaining the leg 322

(and passenger footrest 48) in position.

[00100] In the implementation shown in Figs. 7 and 8, the passenger footrest
position sensor 122 has been replaced by a passenger footrest position sensor 360.
The passenger footrest position sensor 360 is mounted to the left arm 308. The
passenger footrest position sensor 360 is a limit switch 360 connected to the ESS 140.
The limit switch 360 has a connector housing 362 to which is pivotally mounted an
arm 364. The position of the arm 364 opens or closes connectors (not shown) in the
connector housing 362. The arm 364 is biased away from the connector housing 362
such that the connectors are normally opened. It is contemplated that the arm 364
could be biased away from the connector housing 362 such that the connectors are
normally closed. A roller 366 is provided at the end of the arm 364. When the leg
322 and the footrest 48 are in the stowed position or in intermediate positions, the
roller 366 does not make contact with the pivot portion 324. As such, the arm 364
remains biased away from the connector housing 362 and the connectors of the switch
360 remain open. When the leg 322 and the footrest 48 are in the deployed position,
the roller 366 makes contact with the tab 334 of the pivot portion 324. As such, the

arm 364 is pushed toward the connector housing 362 and the connectors of the switch
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360 are closed. The state of the switch 360 (i.e. connectors opened or closed) signals
to the ESS 140 if the leg 322 and the passenger footrest 48 are in the deployed

position or not.

[00101] Other types of passenger footrest position sensors are contemplated.
For example, the channels 336 and 338 could differ such that the position of the ball
bearings 354 when they engage the channel 336 could be different from the position
of the ball bearings 354 when they engage the channel 338. As such, a sensor sensing
the position of one or both ball bearings 354 could act a passenger footrest position

SENSOr.

[00102] Some non-limiting implementations of the present technology can be

represented as presented in the following numbered clauses:

[00103] CLAUSE 1. A vehicle comprising: a frame; at least two wheels
attached o the frame; a motor operatively connected to at least one of the wheels; a
straddle seat supported by the frame, the straddle seat defining a driver seat portion
and a passenger scat portion at Ieast partially rearward of the driver scat portion; left
and right passenger footrests connected to the frame, the left and right passenger
footrests each being movable between a stowed position and a deployed position; a
passenger footrest position sensor for sensing a position of at least one of the left and
right passenger footrests; and an clectronic stability system electronically connected
0y the passenger footrest position sensor for receiving a signal from the passenger
footrest position sensor indicative of the position of the at least one of the left and
right passenger footrests, an output of the clectronic stability systern being defined at

least in part on the signal from the passenger footrest position sensor.

[00104] CLAUSE 2. The wvehicle of clause 1, wherein: the output of the
clectronic stability system is based at least in part on a calibration; the calibration
being a first calibration when the signal from the passenger footrest posifion sensor is
mdicative of the position of the at Icast one of the left and right passenger footrests
being the stowed position; and the calibration being a second calibration when the
signal from the passenger footrest position sensor is indicative of the position of the at

least one of the left and right passenger footrests being the deployed position.
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[00105] CLAUSE 3. The vehicle of clause 1 or 2, wherein the motor is

controtled at feast in part based on the output of the electronic stability system.

[00106] CLAUSE 4. The wvehicle of any one of clanses 1 to 3, further
comprising a braking system including at lcast onc brake assernbly operatively
connected to at {east one of the at feast two wheels; and wherein the braking system is

controlled at teast in part based on the output of the electronic stability system.

[00107] CLAUSE S. The vehicle of any one of clanses 1 to 4, further
comprising at least one vehicle operating condition sensor for sensing at least one
vehicle operating coundition, the clectronic stability system being clectronically
connected to the at feast one vehicle operating condition sensor for receiving a signal
from the at least one vehicle operating condition sensor indicative of the at least one
sensed vehicle operating condition, the output of the clecwronic stability system being
defined at least in part on the signal from the at least one vehicle operating condition

SCIROT.

[00108] CLAUSE 6. The vehicle of clause 5, wherein the at feast one vehicle
operating condition sensor is at least one oft a wheel speed sensor for sensing a speed
of one of the at least two wheels; a steering angle sensor for sensing an angular
position of a steering assembly, the steering assembly being operatively connected to
at least one of the at least two wheels; a lateral accelerometer for sensing a lateral
acceleration of the vehicle; a longitudinal accelerometer for sensing a longimudinal
acceleration of the vehicle; a yaw rate sensor for sensing a yaw rate of the vehicle;

and a roll sensor for sensing a roll of the vehicle.

[00109] CLAUSE 7. The vehicle of any one of clauses 1 to 6, wherein: the at
least two wheels is two front wheels and one rear wheel; and the maotor is operatively

connected to the rear wheel

[00110] CLAUSE 8. The vehicle of any one of clauses 1 to 7, further
comprising a passenger support structure connected to the frame; wheremn the
passenger scat portion is supported by the passenger support structure; and wherein

the left and right passenger footrests arc connected to the passenger suppott structure.
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[00111] CLAUSE ©. The vehicle of clause &, wherein the passenger footrest

position sensor is received at least partially in the passenger support structure.

[00112] CLAUSE 1. The vehicle of clause 8 or 9, wherein: the left passenger
footrest extends from a left leg, the left leg moving with the left passenger footrest
between the stowed position and the deployed position, the left leg extending at feast
partially along the passenger support stnucnire when the left passenger footrest i3 in
the stowed position; and the right passenger footrest extends from a right leg, the night
leg moving with the right passenger footrest between the stowed position and the
deployed position, the right leg extending at least partially along the passenger

support structure when the right passenger footrest is in the stowed position.

[00113] CLAUSE 11. The vehicle of any one of clauses 1 to 10, further
comprising left and right driver footrests connected to the frame forward of the left

and right passenger footrests.

[00114] CLAUSE i2. The vehicle of any one of clauses 1 to 11, whercin the
left and right passenger footrests are cach pivotable between the stowed position and

the deployed position.

[00115] CLAUSE 13. The vehicle of clause 12, wherein: the left footrest
pivots about a left pivot axis between the stowed position and the deployed position,
the left pivot axis cxtending upward and leftward as the left pivot axis extends
forward; and the right footrest pivots about a right pivot axis between the stowed
position and the deploved posttion, the right pivot axis extending upward and

rightward as the right pivot axis extends forward.

[00116] CLAUSE 14. An electronic stability system assembly for a vehicle
comprising: a passenger footrest adapted for connecting to a frame and for being
movable between a stowed position and a deployed position; a passenger footrest
position sensor for sensing a position of the passenger footrest; and an electronic
stability system electronically connected to the passenger footrest position sensor for
receiving a signal from the passenger footrest position sensor indicative of the
position of the passenger footrest, an output of the clectronic stability system being

defined at least in part on the signal from the passenger footrest position sensor.
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[00117] CLAUSE I5. The electronic stability system assembly of clause 14,
wherein: the output of the electronic stability system is based at least in part on a
calibration; the calibration being a first calibration when the signal from the passenger
footrest position sensor is indicative of the position of the passenger footrest being the
stowed position; and the cabibration being a second calibration when the signal from
the passenger footrest position sensor is indicative of the position of the passenger

footrest being the deployed position.

[00118] CLAUSE 16. The electronic stability systerm assembly of clause 14 or
15, wherein the output of the electronic stability system is adapted for controlling at

least in part a motor of the vehicle.

[00119] CLAUSE 17. The electronic stability system assembly of any one of
clauses 14 to 16, wherein the output of the electronic stability system is adapted for

controlling at least in part a braking system of the vehicle.

[00120] CLAUSE i8. The electronic stability system assembly of any one of
clauses 14 to 17, further comprising at [east one vehicle operating condition sensor for
sensing at least one vehicle operating condition, the electronic stability system being
clectronically connected to the at least one vehicle operating condition sensor for
receiving a signal from the at least one vehicle operating condition sensor indicative
of the at least one sensed vehicle operating condition, the output of the electronic
stability system being defined at least in part on the signal from the at least one

vehicle operating condition sensor.

[00121] CLAUSE i9%. The electronic stability system assembly of clause 18§,
wherein the at least one vehicle operating condition sensor is at east one ofr a wheel
speed sensor for sensing a speed of a wheel of the vehicle; a steering angle sensor for
sensing an angular position of a steering assembly of the vehicle; a lateral
accelerometer for sensing a lateral acceleration of the vehicle; a longitudinal
accelerometer for sensing a longitudinal acceleration of the vehicle; a yaw rate sensor

for sensing a yaw rate of the vehicle; and a roll sensor for sensing a roll of the vehicle.

[00122] CLAUSE 20. The electronic stability system assembly of any one of

clauses 14 to 19, further comprising a passenger support structure adapted for
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connecting to the frame of the vehicle; wherein the passenger footrest is connected to

the passenger support stiucture.

[00123] CLAUSE 21. The electronic stability system assembly of clause 20,
wherein the passenger footrest position sensor is received at least partially in the

PAsSenger support structure.

[00124] CLAUSE 22. The electronic stability systern assembly of clause 20 or
21, wherein the passenger footrest extends from a leg, the leg moving with the
passenger footrest between the stowed position and the deployed position, the leg
cxtending at least partially along the passenger support structure when the passenger

footrest is in the stowed position.

[00125] CLAUSE 23. The electronic stability system assembly of any one of
clauses 14 to 22, wherein the passenger footrest is adapted for pivoting between the

stowed position and the deployed position.

[00126] CLAUSE 24. A method for conworolling a vehicle, the vehicle
comprising: a frame; at least two wheels attached to the frame; a straddie seat
supported by the frame, the straddle seat defining a driver seat portion and a
passenger seat portion adjacent to the driver seat portion; and left and right passenger
footrests conpected to the frame, the left and right passenger footrests each being
movable between a stowed position and a deploved position; the method comprising:
sensing a position of at least one of the left and right passcnger footrests; defining an
output of an electronic stability system of the vehicle based at least in part on the
sensed position of the at least one of the left and right passenger footrests; and

controtling a stability of the vehicle using the cutput of the clectronic stability system.

[00127] CLAUSE 25. The method of clause 24, further comprising: selecting
a first calibration of the clectronic stability systermn when the sensed position of the at
least one of the left and vight passenger footrests is the stowed position; and selecting
a second calibration of the electronic stability system when the sensed position of the
at least one of the left and right passenger footrests is the deployed position; wherein
the output of the clectronic stability system is defined based at least in part on a

selected one of the first and second calibration positions.
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[00128] CLAUSE 26. The method of clause 24 or 25, wherein controlling the
stability of the vchicle using the output of the clectronic stability system comprises

controiling an operation of a rmotor of the vehicle.

[00129] CLAUSE 27. The method of any one of clauses 24 to 26, wherein
controlling the stability of the vehicle using the output of the clectronic stability

system comprises controlling an operation of a braking system of the vehicle.

[00130] CLAUSE 25. The method of any one of clagses 24 to 27, further
comprising sensing at Ieast one vehicle operating condition, the at least one vehicle
operating condifion is at least one of a wheel speed, a stcering angle, a lateral
acceleration, a longitudinal aceeleration, a yaw rate, and a roll; and wherein the output
of the electronic stability system of the vehicle is defined based at least in part on the

at least ong sensed vehicle operating condition.

[00131] It should be appreciated by those skilled in the art that modifications and
variations can be made to the implementations of the technology set forth herein
without departing from the scope and spirit of the technology as set forth in the

appended claims and their equivalents.
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‘What is claimed is:

1. A vehicle comprising:

a frame;

at least two wheels attached to the frame;

a motor operatively connected to at least one of the wheels;

a straddle seat supported by the frame, the straddle seat defining a driver seat
portion and a passenger seat portion at least partially rearward of the driver seat
portion;

feft and right passenger footrests connected to the frame, the left and right
passenger footrests each being movable between a stowed position and a deployed
position;

a passenger footrest position sensor for sensing a position of at least one of the
left and right passenger footrests; and

an electronic stability system electromically connected to the passenger
footrest position scnsor for receiving a signal from the passenger footrest position
sensor indicative of the position of the at least one of the left and right passenger
footrests, an output of the electronic stability system being defined at least in part on
the signal from the passenger footrest position sensor.

2. The vehicle of claim 1, wherein:

the output of the electronic stability systern is based at least in part on a
calibration;

the calibration being a first calibration when the signal from the passenger
footrest position sensor is indicative of the position of the at least one of the left and
right passenger footrests being the stowed position; and

the calibration being a second calibration when the signal from the passenger
footrest position sensor is indicative of the position of the at least one of the left and

right passenger footrests being the deploved position.

3. The vehicle of claim 1, wherein the motor is controlled at least in part based

on the output of the electronic stability system.



WO 2018/142286 PCT/IB2018/050577

231 -

4. The vehicle of claim i, further comprising a braking system including at least
one brake assembly operatively connected to at least one of the at least two wheels;
and

wherein the braking system is controlled at least in part based on the ocutput of

the electronic stability system.

3. The vehicle of claim 1, further comprising at Icast onc vehicle operating
condition sensor for sensing at least one vehicle operating condition,

the clectronic stability system being electromcally connected to the at least
one vehicle operating condition sensor for receiving a sigoual from the at least one
vehicle operating condition sensor indicative of the at least one sensed vehicle
operating condition, the output of the electronic stability system being defined at least

in part on the signal from the at least one vehicle operating condition sensor.

6. The vehicle of claim 5, wherein the at least one vehicle operating condition
sensor is at least one of:

a wheel speed sensor for sensing a speed of onc of the at lcast two wheels;

a steering angle sensor for sensing an angular position of a stecring asserbly,
the steering asscembly being operatively connected to at least one of the at least two
wheels;

a lateral aceelerometer for sensing a lateral acceleration of the vehicle;

a longitudinal accelerometer for sensing a longitudinal acceleration of the
vehicle;

a yaw rate sensor for sensing a yaw rate of the vehicle; and

a roll sensor for sensing a roll of the vehicle.

7. The vehicle of claim 1, wherein:
the at feast two wheels is two front wheels and one rear wheel; and

the motor is operatively connecied to the rear wheel.

8. The vehicle of claim 1, further comprising a passenger support structure
connected to the frame;
wherein the passenger scat portion is supporied by the passenger support

structure; and
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wherein the left and right passenger footrests are connected to the passenger

suppott structure.

9. The vehicle of claim 8, wherein the passenger footrest position scnsor i3

recetved at least partially in the passenger support structure.

10, The vehicle of claim 8, wherein:

the left passenger footrest extends from a left leg, the left leg moving with the
left passenger footrest between the stowed position and the deployed position, the left
leg extending at least partially along the passenger support structure when the left
passcnger footrest is in the stowed position; and

the right passenger footrest extends from a right leg, the right leg moving with
the right passenger footrest between the stowed position and the deployed position,
the right leg extending at least partially along the passenger support structire when

the right passenger {fooirest is in the stowed position.

i1 The vehicle of claim 1, further comprising left and right driver footrests

connected to the frame forward of the left and right passenger footrests.

12 The vehicle of any one of claims 1 to 11, wherein the left and right passenger

footrests are cach pivotable between the stowed position and the deployed position.

i3, The vehicle of claim 12, wherein:

the left footrest pivots about a left pivot axis between the siowed position and
the deployed position, the left pivot axis extending vpward and leftward as the left
pivot axis extends forward; and

the right footrest pivots about a right pivot axis between the stowed position
and the deployed position, the right pivot axis extending upward and rightward as the

right pivot axis extends forward.

14. An electronic stability system assembly for a vehicle comprising:
a passenger footrest adapted for connecting to a frame and for being movable

hetween a stowed position and a deploved position;
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a passenger footrest position sensor for sensing a position of the passenger
footrest; and

an clectronic stability system eclectronically comnected to the passenger
footrest position sensor for receiving a signal from the passenger footrest position
sensor indicative of the position of the passenger footrest, an cutput of the electronic
stability system being defined at least in part on the signal from the passenger footrest

POSIion Sensor.

15. The electronic stability system assembly of claim 14, wherein:

the output of the electronic stability system is based at least in part on a
calibration;

the calibration being a first calibration when the signal from the passenger
footrest position sensor is indicative of the position of the passenger footrest being the
stowed position; and

the calibration being a second calibration when the signal {from the passenger
footrest position sensor s indicative of the position of the passenger footrest being the

deployed position.

16. The electronic stability system assembly of claim 14, wherein the output of the
clectronic stability system is adapted for controlling at least in part a motor of the

vehicle.

17. The clectronic stability system assembly of claim 14, wherein the output of the
clectronic stability system is adapted for controlling at feast in part a braking system

of the vehicle.

18. The electronic stability systern assembly of any one of claim 14, further
comprising at least one vehicle operating condition sensor for sensing at least one
vehicle operating condition,

the clectronic stability system being electromcally connected to the at least
one vehicle operating condition sensor for receiving a signal from the at least one
vehicle operating condition sensor indicative of the at lcast one sensed vehicle
operating condition, the output of the electronic stability systermn being defined at least

in part on the signal from the at least one vehicle operating condition sensor.
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19. The electronic stability system assembly of claim 18, wherein the at least one
vehicle operating condition sensor is at least one of!

a wheel speed sensor for sensing a speed of a wheel of the vehicle;

a steering angle sensor for sensing an angular position of a steering assembly
of the vehicle;

a lateral aceelerometer for sensing a lateral acceleration of the vehicle;

a longitudinal accelerometer for sensing a longitudinal acceleration of the
vehicle;

a yaw rate sensor for sensing a yaw rate of the vehicle; and

a roll sensor for sensing a roll of the vehicle.

26 The electronic stability system assembly of claim 14, further comprising a
passenger support structure adapted for connecting to the frame of the vehicle;

wherein the passenger footrest is connected to the passenger support strocture.

21 The electronic stability system assembly of claim 20, whercin the passenger

footrest position sensor is reccived at least partially in the passcnger support struacture.

22, The electronic stability system assembly of claim 20, wherein the passenger
footrest extends from a leg, the leg moving with the passenger footrest between the
stowed position and the deployved position, the leg extending at least partially along
the passenger support structure when the passenger footrest is in the stowed positioin.

23. The clectronic stability system assemibly of any one of claims 14 to 22,
wherein the passenger footrest is adapted for pivoting between the stowed position

and the deployed position.

24, A method for controtling a vehicle, the vehicle comprising:
a frame;
at least two wheels attached o the frame;
a straddle seat supported by the frame, the straddle scat defining a driver seat

portion and a passenger scat portion adjacent to the driver seat portion; and
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feft and right passenger foowrests connected to the frame, the left and right
passenger footrests cach being movable between a stowed position and a deployed
position;
the method comprising:
sensing a position of at least one of the left and right passenger
footrests;
defining an output of an clectronic stability system of the vehicle based
at least in part on the sensed position of the at least one of the left and right
passenger footrests; and
controlling a stability of the vehicle using the output of the clectronic

stability system.

3. The method of claim 24, further comprising:

sclecting a first calibration of the electronic stability system when the sensed
position of the at least one of the left and right passenger footrests is the stowed
position; and

selecting a sccond calibration of the electronic stability system when the
sensed position of the at least one of the left and right passenger footrests is the
deployed position;

wherein the output of the electronic stability systom is defined based at least in

part on a selected one of the first and second calibration positions.

26. The method of claim 24, wherein controlling the stability of the vehicle using
the output of the electronic stability system comprises controlling an operation of a

motor of the vehicle.

27. The method of claim 24, wherein controlling the stability of the vehicle using
the output of the clectronic stability system comprises controlling an operation of a
braking systern of the vehicle.

28. The method of any one of claims 24 to 27, further comprising sensing at least

one vehicle operating condition,
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the at least one vehicle operating condition is at least one of a wheel speed, a
steering angle, a lateral acceleration, a longitudinal acceleration, a yaw rate, and a
roll; and

wherein the output of the electronic stability systemn of the vehicle is defined

based at least in part on the at least one sensed vehicle operating condition.
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