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SYSTEM AND METHOD TO MITIGATE
MOTION SICKNESS OR EMESIS IN A
VEHICLE

INTRODUCTION

[0001] Motion sickness is the feeling a vehicle occupant
gets when the motion they sense with their inner ear is
different than the motion they are visualizing. Five to ten
percent of travelers are extremely sensitive to motion sick-
ness and are unable to travel in traditional vehicles. As the
adoption of autonomous vehicles and rideshare systems
increase, this number of travelers unable to use the autono-
mous rideshare vehicles is bound to grow even larger. It is
therefore desirable to provide a system and method that can
mitigate vehicle occupants’ nausea from motion sickness so
that they are more liberated in their traveling options.
Furthermore, other desirable features and characteristics of
the present invention will become apparent from the subse-
quent detailed description of the invention and the appended
claims, taken in conjunction with the accompanying draw-
ings and this background of the invention.

SUMMARY

[0002] A system of one or more computers can be con-
figured to perform particular operations or actions by virtue
of having software, firmware, hardware, or a combination of
them installed on the system that in operation causes or
cause the system to perform the actions. One or more
computer programs can be configured to perform particular
operations or actions by virtue of including instructions that,
when executed by data processing apparatus, cause the
apparatus to perform the actions. One general aspect
includes a system to mitigate motion sickness/emesis, the
system including: a memory configured to include one or
more executable instructions and a processor configured to
execute the executable instructions, where the executable
instructions enable the processor to: in response to an
activation of a motion-equalizing device installed in an
interior of a vehicle, provide electric stimulus to a vehicle
occupant via the motion-equalizing device, where the elec-
tric stimulus is designed to mitigate one or more symptoms
of motion sickness and/or emesis for the vehicle occupant.
Other embodiments of this aspect include corresponding
computer systems, apparatus, and computer programs
recorded on one or more computer storage devices, each
configured to perform the actions of the methods.

[0003] Implementations may include one or more of the
following features. The system further including: receive
general identifier information from a mobile computing
device via a short-range wireless connection; based on the
general identifier information, retrieve a pulsation profile;
based on the pulsation profile, provide the electric stimulus
to the vehicle occupant at a customized strength. The system
further including, based on feedback from the vehicle occu-
pant, adjust a strength of the electric stimulus. The system
further including, in response to the activation of the motion-
equalizing device, reduce an air temperature in at least a
portion of the vehicle interior. The system further including,
in response to the activation of the motion-equalizing
device, cause a web mapping service application to offer one
or more alternative vehicle routes based on motion sickness/
emesis data. The system further including, in response to the
activation of the motion-equalizing device, monitor the heart
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rate of the vehicle occupant for a duration of time via the
motion-equalizing device. The system further including: if
the monitored heart rate is determined to be increasing,
monitor the physiological arousal of the vehicle occupant;
and if both the monitored heart rate and monitored physi-
ological arousal are determined to be increasing over a time
period, increase a strength of the electric stimulus. The
system where the motion-equalizing device is incorporated
into a grip of a door handle of the vehicle and activation of
the motion-equalizing device includes a capacitive touch
connection. Implementations of the described techniques
may include hardware, a method or process, or computer
software on a computer-accessible medium.

[0004] One general aspect includes a vehicle including a
telematics unit, the telematics unit configured to, in response
to an activation of a motion-equalizing device installed in an
interior of the vehicle, provide electric stimulus to a vehicle
occupant via the motion-equalizing device, where the elec-
tric stimulus is designed to mitigate one or more symptoms
of motion sickness and/or emesis for the vehicle occupant.
Other embodiments of this aspect include corresponding
computer systems, apparatus, and computer programs
recorded on one or more computer storage devices, each
configured to perform the actions of the methods.

[0005] Implementations may include one or more of the
following features. The vehicle where the telematics unit is
further configured to: receive general identifier information
from a mobile computing device via a short-range wireless
connection. The vehicle may also include based on the
general identifier information, retrieve a pulsation profile.
The vehicle may also include based on the pulsation profile,
provide the electric stimulus to the vehicle occupant at a
customized strength. The vehicle where the telematics unmt
is further configured to, based on feedback from the vehicle
occupant, adjust a strength of the electric stimulus. The
vehicle where the telematics unit is further configured to, in
response to the activation of the motion-equalizing device,
reduce an air temperature in at least a portion of the vehicle
interior. The vehicle where the telematics unit is further
configured to, in response to the activation of the motion-
equalizing device, cause a web mapping service application
to offer one or more alternative vehicle routes based on
motion sickness/emesis data. The vehicle where the telem-
atics unit is further configured to, in response to the activa-
tion of the motion-equalizing device, monitor the heart rate
of the vehicle occupant for a duration of time via the
motion-equalizing device. The vehicle where the telematics
unit is further configured to: if the monitored heart rate is
determined to be increasing, momnitor the physiological
arousal of the vehicle occupant; and if both the monitored
heart rate and monitored physiological arousal are deter-
mined to be increasing over a time period, increase a
strength of the electric stimulus. The vehicle where the
motion-equalizing device is incorporated into a grip of a
door handle of the vehicle and activation of the motion-
equalizing device includes a capacitive touch connection.
Implementations of the described techniques may include
hardware, a method or process, or computer software on a
computer-accessible medium.

[0006] One general aspect includes a method to mitigate
motion sickness/emesis, the method including: in response
to an activation of a motion-equalizing device installed in an
interior of a vehicle, via a processor, providing electric
stimulus to a vehicle occupant via the motion-equalizing
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device, where the electric stimulus is designed to mitigate
one or nore symptoms of motion sickness and/or emesis for
the vehicle occupant. Other embodiments of this aspect
include corresponding computer systems, apparatus, and
computer programs recorded on one or more computer
storage devices, each configured to perform the actions of
the methods.

[0007] Implementations may include one or more of the
following features. The method further including: receiving,
via the processor, general identifier information from a
mobile computing device via a short-range wireless connec-
tion; based on the general identifier information, via the
processor, retrieving a pulsation profile; and based on the
pulsation profile, via the processor, providing the electric
stimulus to the vehicle occupant at a customized strength.
The method further including, based on feedback from the
vehicle occupant, via the processor, adjusting a strength of
the electric stimulus. The method where the motion-equal-
izing device is incorporated into a grip of a door handle of
the vehicle and activation of the motion-equalizing device
includes a capacitive touch connection. Implementations of
the described techniques may include hardware, a method or
process, or computer software on a computer-accessible
medium.

[0008] The above features and advantages and other fea-
tures and advantages of the present teachings are readily
apparent from the following detailed description for carrying
out the teachings when taken in connection with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The disclosed examples will hereinafter be
described in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:
[0010] FIG. 1 is a block diagram depicting an exemplary
embodiment of a communications system that is capable of
utilizing the system and method disclosed herein;

[0011] FIG. 2 represents an ulnar nerve and median nerve
of a vehicle occupant which can be electrically stimulated in
accordance with one or more exemplary embodiments;
[0012] FIG. 3 is a flowchart of an exemplary process to
mitigate motion sickness/emesis in accordance with one or
more exemplary embodiments;

[0013] FIG. 4 depicts an exemplary aspect of the system
and method disclosed herein in accordance with one or more
exemplary embodiments;

[0014] FIG. 5 depicts an application of the exemplary
aspect of FIG. 4 in accordance with one or more exemplary
embodiments;

[0015] FIG. 6 depicts an exemplary aspect of the system
and method disclosed herein in accordance with one or more
exemplary embodiments; and

[0016] FIG. 7 is a flowchart of an exemplary additional
aspect of the process of FIG. 3 in accordance with one or
more exemplary embodiments.

DETAILED DESCRIPTION

[0017] Embodiments of the present disclosure are
described herein. It is to be understood, however, that the
disclosed embodiments are merely examples and other
embodiments can take various and alternative forms. The
figures are not necessarily to scale; some features could be
exaggerated or minimized to show details of particular
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components. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as limiting,
but merely as a representative basis for teaching one skilled
in the art to variously employ the present system and/or
method. As those of ordinary skill in the art will understand,
various features illustrated and described with reference to
any one of the figures can be combined with features
illustrated in one or more other figures to produce embodi-
ments that are not explicitly illustrated or described. The
combinations of features illustrated provide representative
embodiments for typical applications. Various combinations
and modifications of the features consistent with the teach-
ings of this disclosure, however, could be desired for par-
ticular applications or implementations.

[0018] With reference to FIG. 1, there is shown an oper-
ating environment that includes, among other features, a
mobile vehicle communications system 10 and that can be
used to implement the method disclosed herein. Communi-
cations system 10 generally includes a vehicle 12, one or
more wireless carrier systems 14, a land communications
network 16, a computer 18, and a data center 20. It should
be understood that the disclosed method can be used with
any number of different systems and is not specifically
limited to the operating environment shown here. Also, the
architecture, construction, setup, and operation of the system
10 and its individual components are generally known in the
art. Thus, the following paragraphs simply provide a brief
overview of one such communications system 10; however,
other systems not shown here could employ the disclosed
method as well.

[0019] Vehicle 12 is depicted in the illustrated embodi-
ment as a passenger car, but it should be appreciated that any
other vehicle including, but not limited to, motorcycles,
trucks, busses, sports utility vehicles (SUVs), recreational
vehicles (RVs), construction vehicles (e.g., bulldozers),
trains, trolleys, marine vessels (e.g., boats), aircraft, heli-
copters, amusement park vehicles, farm equipment, golf
carts, trams, etc., can also be used. Vehicle 12 may also be
an autonomous vehicle incorporated into a rideshare or
vehicle share system. Some of the vehicle electronics 28 is
shown generally in FIG. 1 and includes a telematics unit 30,
a microphone 32, one or more pushbuttons or other control
inputs 34, an audio system 36, a visual display 38, a GPS
module 40, and a motion-equalizing device 41, as well as a
number of vehicle system modules (VSMs) 42. Some of
these devices can be connected directly to the telematics unit
30 such as, for example, the microphone 32 and pushbutton
(s) 34, whereas others are indirectly connected using one or
more network connections, such as a communications bus
44 or an entertainment bus 46. Examples of suitable network
connections include a controller area network (CAN), WIFI,
Bluetooth and Bluetooth Low Energy, a media oriented
system transfer (MOST), a local interconnection network
(LIN), a local area network (LAN), and other appropriate
connections such as Hthernet or others that conform with
known ISO, SAFE and [EEE standards and specifications, to
name but a few.

[0020] Telematics unit 30 can be an OEM-installed (em-
bedded) or aftermarket transceiver device that is installed in
the vehicle and that enables wireless voice and/or data
communication over wireless carrier system 14 and via
wireless networking. This enables the vehicle to communi-
cate with data center 20, other telematics-enabled vehicles,
or some other entity or device. The telematics unit 30
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preferably uses radio transmissions to establish a commu-
nications channel (a voice channel and/or a data channel)
with wireless carrier system 14 so that voice and/or data
transmissions can be sent and received over the channel. By
providing both voice and data communication, telematics
unit 30 enables the vehicle to offer a number of different
services including those related to navigation, telephony,
emergency assistance, diagnostics, infotainment, etc. Data
can be sent either via a data connection, such as via packet
data transmission over a data channel, or via a voice channel
using techniques known in the art. For combined services
that involve both voice communication (e.g., with a live
advisor 86 or voice response unit at the data center 20) and
data communication (e.g., to provide GPS location data or
vehicle diagnostic data to the data center 20), the system can
utilize a single call over a voice channel and switch as
needed between voice and data transmission over the voice
channel, and this can be done using techniques known to
those skilled in the art.

[0021] According to one embodiment, telematics unit 30
utilizes cellular communication according to standards such
as LTE or 5G and thus includes a standard cellular chipset
50 for voice communications like hands-free calling, a
wireless modem for data transmission (i.e., transceiver), an
electronic processing device 52, at least one digital memory
device 54, and an antenna system 56. It should be appreci-
ated that the modem can either be implemented through
software that is stored in the telematics unit and is executed
by processor 52, or it can be a separate hardware component
located internal or external to telematics unit 30. The modem
can operate using any number of different standards or
protocols such as, but not limited to, WCDMA, LTE, and
5G. Wireless networking between vehicle 12 and other
networked devices can also be carried out using telematics
unit 30. For this purpose, telematics unit 30 can be config-
ured to communicate wirelessly according to one or more
wireless protocols, such as any of the IEEE 802.11 proto-
cols, WIMAX, or Bluetooth. When used for packet-switched
data communication such as TCP/IP, the telematics unit can
be configured with a static IP address or can set up to
automatically receive an assigned IP address from another
device on the network such as a router or from a network
address server.

[0022] Telematics unit 30 may additionally have a per-
sonalized pulsation profile 51 resident on digital memory
device 54. This pulsation profile 51 includes stimulus infor-
mation that can cause the M-E device 41 to deliver electric
stimulus at a customized strength deemed to work best for
mitigating the user’s motion sickness and emesis (i.e., a
stimulus having a desired pulse magnitude). The pulsation
profile 51 may be stored to memory device 54 as feedback
provided by the M-E device 41 or some other device (e.g,,
a mobile computing device 57 or heart-rate monitor). The
pulsation profile 51 may also be transferred to telematics
unit 30 from data center 20 or the mobile computing device
57.

[0023] The mobile computing device 57 can communicate
with the telematics unit 30 and can be, for example, a smart
phone, personal laptop computer, smart wearable device, or
tablet computer having two-way communication capabili-
ties, a netbook computer, or any suitable combinations
thereof. The mobile computing device 57 can include
memory and computer processing capability, a transceiver
capable of communicating with wireless carrier system 14,
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and/or a GPS module capable of receiving GPS satellite
signals and generating GPS coordinates based on those
signals. Examples of the mobile computing device 57
include the iPhone™ manufactured by Apple, Inc. and the
Pixel™ manufactured by HTC, Inc. as well as others. While
the mobile computing device 57 may include the ability to
communicate via cellular communications using the wire-
less carrier system 14, this is not always the case. For
instance, Apple manufactures devices such as the various
models of the iPad™ and iPod Touch™ that include the
processing capability and the ability to communicate over a
short-range wireless communication link such as, but not
limited to, WIFI and Bluetooth. However, the iPod Touch™
and some iPads™ do not have cellular communication
capabilities. Even so, these and other similar devices may be
used or considered a type of wireless device, such as the
mobile computing device 57, for the purposes of the method
described herein.

[0024] Mobile device 57 may be used inside or outside of
vehicle 12, and may be coupled to the vehicle by wire or
wirelessly. The mobile device also may be configured to
provide services according to a subscription agreement with
a third-party facility or wireless/telephone service provider.
It should be appreciated that various service providers may
utilize the wireless carrier system 14 and that the service
provider of the telematics unit 30 may not necessarily be the
same as the service provider of the mobile devices 57.
[0025] When using a short-range wireless connection
(SRWC) protocol (e.g., Bluetooth/Bluetooth Low Energy or
Wi-Fi), mobile computing device 57 and telematics unit 30
may pair/link one with another when within a wireless range
(e.g., prior to experiencing a disconnection from the wireless
network). In order to pair, mobile computing device 57 and
telematics unit 30 may act in a BEACON or DISCOVER-
ABLE MODE having a general identification; SRWC pair-
ing is known to skilled artisans. The general identifier may
include, e.g., the device’s name, unique identifier (e.g., serial
number), class, available services, and other suitable tech-
nical information. Mobile computing device 57 and telem-
atics unit 30 may also pair via a non-beacon mode. In these
instances, the call center 20 may participate in pairing
mobile computing device 57 and telematics unit 30. For
example, the call center 20 may initiate the inquiry proce-
dure between the telematics unit 30 and mobile computing
device 57. And call center 20 may identify mobile comput-
ing device 57 as belonging to the user of vehicle 12 and then
receive from the mobile computing device 57 it’s unique
mobile device identifier and authorize the telematics unit 30
via the wireless communication system 14 to pair with this
particular ID.

[0026] Once SRWC is established, the devices may be
considered bonded as will be appreciated by skilled artisans
(i.e., they may recognize one another and/or connect auto-
matically when they are in a predetermined proximity or
range of one other. In other words—they may become, at
least temporarily, network participants). Call center 20 may
also authorize SRWC on an individual basis before comple-
tion.

[0027] The mobile computing device 57 may additionally
have the personalized pulsation profile 51 resident on its
memory. The pulsation profile 51 may be downloaded and
stored on the device's electronic memory as part of a
corresponding software application or as independent infor-
mation or the pulsation profile 51 may be entered into the
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mobile computing device 57 by a user via one or more
prompts on the device’s user interface. The pulsation profile
51 may also be transferred to the mobile computing device
57 from the telematics unit 30 for storage purposes and
based on feedback from the M-E device 41. As stated above,
the pulsation profile 51 includes stimulus information that
can cause the M-E device 41 to deliver electric stimulus at
a customized strength deemed optimal for mitigating the
user’s motion sickness and emesis (discussed below).

[0028] Telematics Controller 52 (processor) can be any
type of device capable of processing electronic instructions
including microprocessors, microcontrollers, host proces-
sors, controllers, vehicle communication processors, and
application specific integrated circuits (ASICs). It can be a
dedicated processor used only for telematics unit 30 or can
be shared with other vehicle systems. Telematics Controller
52 executes various types of digitally-stored instructions,
such as software or firmware programs stored in memory 54,
which enable the telematics unit to provide a wide variety of
services. For instance, controller 52 can execute programs or
process data to carry out at least a part of the method
discussed herein.

[0029] Telematics unit 30 can be used to provide a diverse
range of vehicle services that involve wireless communica-
tion to and/or from the vehicle. Such services include:
turn-by-turn directions and other navigation-related services
that are provided in conjunction with the GPS-based vehicle
navigation module 40; airbag deployment notification and
other emergency or roadside assistance-related services pro-
vided in connection with one or more vehicle system mod-
ules 42 (VSM); diagnostic reporting using one or more
diagnostic modules; and infotainment-related services
where music, webpages, movies, television programs, vid-
eogames and/or other information is downloaded by an
infotainment module (not shown) and is stored for current or
later playback. The above-listed services are by no means an
exhaustive list of all of the capabilities of telematics unit 30,
but are simply an enumeration of some of the services that
the telematics unit 30 is capable of offering. Furthermore, it
should be understood that at least some of the aforemen-
tioned modules could be implemented in the form of soft-
ware instructions saved internal or external to telematics unit
30, they could be hardware components located internal or
external to telematics unit 30, or they could be integrated
and/or shared with each other or with other systems located
throughout the vehicle, to cite but a few possibilities. In the
event that the modules are implemented as VSMs 42 located
external to telematics unit 30, they could utilize vehicle bus
44 to exchange data and commands with the telematics unit.

[0030] GPS module 40 receives radio signals from a
constellation 60 of GPS satellites. From these signals, the
module 40 can determine vehicle position that is used for
providing navigation and other position-related services to
the vehicle driver. Navigation information can be presented
on the display 38 (or other display within the vehicle) or can
be presented verbally such as is done when supplying
turn-by-turn navigation. The navigation services can be
provided using a dedicated in-vehicle navigation module
(which can be part of GPS module 40), or some or all
navigation services can be done via telematics unit 30,
wherein the position information is sent to a remote location
for purposes of providing the vehicle with navigation maps,
map annotations (points of interest, restaurants, etc.), route
calculations, and the like. The position information can be
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supplied to data center 20 or other remote computer system,
such as computer 18, for other purposes, such as fleet
management. Also, new or updated map data can be down-
loaded to the GPS module 40 from the data center 20 via the
telematics unit 30.

[0031] The motion-equalizing device 41 (otherwise
known as an M-E device 41) is a neuromodulation device
that can be incorporated into a grip located on a handle of a
vehicle door 47 (FIG. 4), or the M-E device 41 can also be
incorporated into a neck cushion or arm rest of a vehicle
seat. The M-E device 41 cancels or at least mitigates the
symptoms of motion sickness and emesis for a vehicle
occupant/user (e.g., from staring at a stationary object while
vehicle 12 is moving). Moreover, capitalizing on neuro-
modulation, the M-E device 41 pulses an electric stimulus
that desensitizes visual-vestibular miscommunications
occurring in the user’s body/brain. For example, when a user
begins to feel nausea, the user can grip the M-E device 41
embedded into the handle grip and a capacitive touch
connection will activate the M-E device 41. In response to
this capacitive touch activation, the M-E device 41 can
stimulate the user’s ulnar nerve 100 and median nerve 102
(FIG. 2) in order to diminish the symptoms of motion
sickness (i.e., stimulation of these nerves 100, 102 and their
associated branches will translate into stimulation of the area
postrema of the brain). Skilled artists will understand that
neuromodulation technology has been well known to deliver
electrical agents to the brain to produce natural biological
responses such as treating neurological disorders like motion
sickness.

[0032] The M-E device 41 can also incorporate a heart-
rate monitoring (HRM) sensor 43 (FIG. 4) and a galvanic
skin response (GSR) sensor 45 (F1G. 4). The HRM sensor 43
can measure heart rate measuring changes in blood flow by
shining a light (e.g., from an LED) through the skin and
measuring how the light scatters off blood vessels. The GSR
sensor 45 measures the user’s physiological arousal via the
electrical conductance of their skin. Both the HRM sensor
43 and GSR sensor 45 are well known.

[0033] Apart from the audio system 36 GPS module 40,
and M-E device 41, the vehicle 12 can include other VSMs
42 in the form of electronic hardware components that are
located throughout the vehicle 12 and typically receive input
from one or more sensors and use the sensed input to
perform diagnostic, monitoring, control, reporting and/or
other functions. Fach of the VSMs 42 is preferably con-
nected by communications bus 44 to the other VSMs, as well
as to the telematics unit 30, and can be programmed to run
vehicle system and subsystem diagnostic tests.

[0034] As examples, one VSM 42 can be an engine control
module (ECM) that controls various aspects of engine
operation such as fuel ignition and ignition timing, another
VSM 42 can be a powertrain control module that regulates
operation of one or more components of the vehicle pow-
ertrain, and another VSM 42 can be a body control module
(BCM) that governs various electrical components located
throughout the vehicle, like the vehicle’s power door locks,
air conditioning, and headlights. According to one embodi-
ment, the engine control module is equipped with on-board
diagnostic (OBD) features that provide myriad real-time
data, such as that received from various sensors including
vehicle emissions sensors, and provide a standardized series
of diagnostic trouble codes (DTCs) that allow a technician
to rapidly identify and remedy malfunctions within the
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vehicle. As is appreciated by those skilled in the art, the
above-mentioned VSMs are only examples of some of the
modules that may be used in vehicle 12, as numerous others
are also possible.

[0035] Vehicle electronics 28 also includes a number of
vehicle user interfaces that provide vehicle occupants with a
means of providing and/or receiving information, including
microphone 32, pushbuttons(s) 34, audio system 36, and
visual display 38. As used herein, the term ‘vehicle user
interface’ broadly includes any suitable form of electronic
device, including both hardware and software components,
which is located on the vehicle and enables a vehicle user to
communicate with or through a component of the vehicle.
Microphone 32 provides audio input to the telematics unit to
enable the driver or other occupant to provide voice com-
mands and carry out hands-free calling via the wireless
carrier system 14. For this purpose, it can be connected to an
on-board automated voice processing unit utilizing human-
machine interface (HMI) technology known in the art.

[0036] The pushbutton(s) 34 allow manual user input into
the telematics unit 30 to initiate wireless telephone calls and
provide other data, response, or control input. Separate
pushbuttons can be used for initiating emergency calls
versus regular service assistance calls to the data center 20.
Audio system 36 provides audio output to a vehicle occu-
pant and can be a dedicated, stand-alone system or part of
the primary vehicle audio system. According to the particu-
lar embodiment shown here, audio system 36 is operatively
coupled to both vehicle bus 44 and entertainment bus 46 and
can provide AM, FM, media streaming services (e.g., PAN-
DORA RADIO™, SPOTIFY™, etc.), satellite radio, CD,
DVD, and other multimedia functionality. This functionality
can be provided in conjunction with or independent of the
infotainment module described above. Visual display 38 is
preferably a graphics display, such as a touch screen on the
instrument panel or a heads-up display reflected off of the
windshield, and can be used to provide a multitude of input
and output functions (i.e., capable of GUI implementation).
Audio system 36 may also generate at least one audio
notification to announce such third-party contact informa-
tion is being exhibited on display 38 and/or may generate an
audio notification which independently announces the third-
party contact information. Various other vehicle user inter-
faces can also be utilized, as the interfaces of F1G. 1 are only
an example of one particular implementation.

[0037] Wireless carrier system 14 is preferably a cellular
telephone system that includes a plurality of cell towers 70
(only one shown), one or more cellular network infrastruc-
tures (CNI) 72, as well as any other networking components
required to connect wireless carrier system 14 with land
network 16. Each cell tower 70 includes sending and receiv-
ing antennas and a base station, with the base stations from
different cell towers being connected to the CNI 72 either
directly or via intermediary equipment such as a base station
controller. Cellular system 14 can implement any suitable
communications technology, including for example, analog
technologies such as AMPS, or the newer digital technolo-
gies such as, but not limited to, 4G LTE and 5G. As will be
appreciated by skilled artisans, various cell tower/base sta-
tion/CNI arrangements are possible and could be used with
wireless system 14. For instance, the base station and cell
tower could be co-located at the same site or they could be
remotely located from one another, each base station could
be responsible for a single cell tower or a single base station

Apr. 16, 2020

could service various cell towers, and various base stations
could be coupled to a single MSC, to name but a few of the
possible arrangements.

[0038] Apart from using wireless carrier system 14, a
different wireless carrier system in the form of satellite
communication can be used to provide uni-directional or
bi-directional communication with the vehicle. This can be
done using one or more communication satellites 62 and an
uplink transmitting station 64. Uni-directional communica-
tion can be, for example, satellite radio services, wherein
programming content (news, music, etc.) is received by
transmitting station 64, packaged for upload, and then sent
to the satellite 62, which broadcasts the programming to
subscribers. Bi-directional communication can be, for
example, satellite telephony services using satellite 62 to
relay telephone communications between the vehicle 12 and
station 64. If used, this satellite telephony can be utilized
either in addition to or in lieu of wireless carrier system 14.
[0039] Land network 16 may be a conventional land-based
telecommunications network that is connected to one or
more landline telephones and connects wireless carrier sys-
tem 14 to data center 20. For example, land network 16 may
include a public switched telephone network (PSTN) such as
that used to provide hardwired telephony, packet-switched
data communications, and the Internet infrastructure (i.e., a
network of interconnected computing device nodes). One or
more segments of land network 16 could be implemented
through the use of a standard wired network, a fiber or other
optical network, a cable network, power lines, other wireless
networks such as wireless local area networks (WLANS), or
networks providing broadband wireless access (BWA), or
any combination thereof. Furthermore, data center 20 need
not be connected via land network 16, but could include
wireless telephony equipment so that it can communicate
directly with a wireless network, such as wireless carrier
system 14.

[0040] Computer 18 can be one of a number of computers
accessible via a private or public network such as the
Internet. Each such computer 18 can be used for one or more
purposes, such as a web server accessible by the vehicle via
telematics unit 30 and wireless carrier 14. Other such
accessible computers 18 can be, for example: a service
center computer (e.g., a SIP Presence server) where diag-
nostic information and other vehicle data can be uploaded
from the vehicle via the telematics unit 30; a client computer
used by the vehicle owner or other subscriber for such
purposes as accessing or receiving vehicle data or to setting
up or configuring subscriber preferences or controlling
vehicle functions; or a third party repository to or from
which vehicle data or other information is provided, whether
by communicating with the vehicle 12 or data center 20, or
both. Computer 18 can, for example, store a web mapping
service application 61 (e.g., GOOGLE MAPS™, APPLE
MAPS™, etc.) that offers route planning and navigation
services based on motion sickness data collected by numer-
ous vehicles. For example, mapping application 61 may
provide interactive virtual map data to telematics unit 30 to
be exhibited on display 38. The interactive map data may
moreover provide vehicle routes deemed to be an optimal
means of travelling between two or more given locations.
These vehicle routes moreover may be generated from
activation and vehicle information collected from a popu-
lation of vehicles 12 having M-E devices 41 installed
therein. A computer 18 can also be used for providing
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Internet connectivity such as DNS services or as a network
address server that uses DHCP or other suitable protocol to
assign an IP address to the vehicle 12.

[0041] Data center 20 is designed to provide the vehicle
electronics 28 with a number of different system backend
functions and, according to the exemplary embodiment
shown here, generally includes one or more switches 80,
servers 82, databases 84, live advisors 86, as well as an
automated voice response system (VRS) 88, all of which are
known in the art. These various data center components are
preferably coupled to one another via a wired or wireless
local area network 90. Switch 80, which can be a private
branch exchange (PBX) switch, routes incoming signals so
that voice transmissions are usually sent to either the live
advisor 86 by regular phone, backend computer 87, or to the
automated voice response system 88 using VoIP. Server 82
can incorporate a data controller 81 which essentially con-
trols the operations of server 82. Server 82 may control data
information as well as act as a transceiver to send and/or
receive the data information (i.e., data transmissions) from
one or more of the databases 84, telematics unit 30, and
mobile computing device 57.

[0042] Controller 81 is capable of reading executable
instructions stored in a non-transitory machine readable
medium and may include one or more from among a
processor, a microprocessor, a central processing unit
(CPU), a graphics processor, Application Specific Integrated
Circuits (ASICs), Field-Programmable Gate Arrays (FP-
GAs), state machines, and a combination of hardware,
software and firmware components. The live advisor phone
can also use VoIP as indicated by the broken line in FIG. 1.
VoIP and other data communication through the switch 80 is
implemented via a modem (i.e., a transceiver), connected
between the land communications network 16 and local area
network 90.

[0043] Data transmissions are passed via the modem to
server 82 and/or database 84. Database 84 can store account
information such as vehicle dynamics information and other
pertinent subscriber information. An example of pertinent
subscriber information is the personalized pulsation profile
51 transmitted from mobile computing device 57 or telem-
atics unit 30. Storing the pulsation profile 51 at the backend
will allow the profile to be transferred to any vehicle 12
when requested. Data transmissions may also be conducted
by wireless systems, such as 802.11x, GPRS, and the like.
Although the illustrated embodiment has been described as
it would be used in conjunction with a manned data center
20 using live advisor 86, it will be appreciated that the data
center can instead utilize VRS 88 as an automated advisor
ot, a combination of VRS 88 and the live advisor 86 can be
used.

Method

[0044] Now turning to FIG. 3, there is shown an embodi-
ment of a method 300 to mitigate the motion sickness of a
vehicle occupant. One or more aspects of the motion sick-
ness mitigation method 300 may be completed through
telematics unit 30 which may include one or more execut-
able instructions incorporated into digital memory device 54
and carried out by electronic processing device 52. One or
more ancillary aspects of method 300 may also be com-
pleted by M-E device 41, mobile computing device 57,
BCM 42, data center 20, computer 18, and visual display 38.
Skilled artisans will moreover see that telematics unit 30,
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data center 20, computer 18, and mobile computing device
57 may be remotely located from each other.

[0045] Method 300 is supported by telematics unit 30
being configured to communicate with computer 18 and data
center 20. This configuration may be made by a vehicle
manufacturer at or around the time of the telematics unit’s
assembly or after-market (e.g., via vehicle download using
the afore-described communication system 10 or at a time of
vehicle service, just to name a couple of examples). Method
300 is further supported by preconfiguring data center 20 to
receive and store motion sickness mitigation data at data-
bases 84. Method 300 is further supported by preconfiguring
computer 18 to store the mapping application 61, which can
be accessible via telematics unit 30 and/or server 82.
[0046] Method 300 begins at 301 in which a vehicle
occupant enters the vehicle cabin and prepares for a ride in
vehicle 12. The vehicle ignition is also turned to the ON state
(i.e., starting the vehicle ignition in order to operate the
vehicle). In optional step 310, when the vehicle occupant has
a mobile computing device 57 on their person or has placed
the device 57 somewhere in the vehicle cabin, the telematics
unit 30 will pair/link with that mobile computing device 57
via a SRWC protocol (discussed above). While pairing/
linking, the mobile computing device 57 will provide its
general identifier information to telematics unit 30 (e.g., the
device’s unique identifier). In one example, after receiving
the general identifier information, the telematics unit 30 will
retrieve the personalized pulsation profile 51 associated with
the general identifier information from one of its databases
within memory device 54. In an alternative example, after
receiving the general identifier information from the mobile
computing device 57, the telematics unit 30 will communi-
cate with data center 20 to retrieve the personalized pulsa-
tion profile stored in databases 84 and associated with the
general identifier information. The telematics unit 30 will
then store, at least temporarily, the retrieved personalized
pulsation profile to digital memory device 54. In another
alternative example, once properly paired/linked with
mobile computing device 57, the telematics unit 30 will
retrieve the personalized pulsation profile 51 directly from
mobile computing device 57.

[0047] In step 320, the vehicle 12 begins travelling from
the location at which the vehicle occupant entered the
vehicle to some other remote location. While traveling, the
vehicle occupant begins to feel nauseous as a symptom of
having motion sickness or emesis. With additional reference
to FIG. 4, to relieve themselves of these unwanted feelings,
the vehicle occupant will grip the M-E device 41 on the
handle of door 47. This gripping action, in step 330, acti-
vates the M-E device 41 via a capacitive touch connection
between the vehicle occupant’s hand and M-E device 41. In
one or more embodiments (i.e., capacitive sensing), the M-E
device 41 may include a hand outline recessed in the handle
to assist in the vehicle occupant’s usage of the device.
[0048] In step 340, the M-E device 41 will transmit an
electric stimulus for Transcutaneous Electrical Nerve Stimu-
lation (TENS) via one or more device embedded electrodes.
In those instances when a personalized pulsation profile has
been retrieved by telematics unit 30, the electric stimulus
will be at a specific occupant-desired strength (current
magnitude), which is associated with the mobile computing
device 57 (i.e., the vehicle occupant); otherwise, the strength
of the stimulus will be at some default strength (e.g., having
an amplitude of 2 mA). As such, pulsations will be received
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by the tips of the ulnar nerve 100 and median nerve 102
(FIG. 2) in the vehicle occupant’s hand. Stimulation pulsa-
tion information will then travel through the nerves 100, 102
to the appropriate cranial nerve endings on the occupant’s
spine and these signals will ultimately be dispersed to the
area postrema of their brain, so as to mitigate their motion
sickness symptoms. Moreover, as the vehicle occupant
maintains their grip on the M-E device 41, their motion
sickness/nausea symptoms should subside and they will
have the opportunity to indulge in other tasks with their free
hand. Skilled artisans will see that the position and geometry
of the M-E device 41 can give the device comprehensive
access to the vehicle occupant’s acupressure points and
stimulation points to propetly stimulate the nerves 100, 102.
Other embodiments of the M-E device 41 may include the
device being embedded in a neck cushion on a vehicle seat
and would stimulate the areas of the vehicle occupant’s
ulnar nerve 100 and median nerve 102 located in their neck.

[0049] An embodiment of an appropriate wave length and
pulsation frequencies of the electric stimulus 500 can be
seen with additional reference to FIG. 5. In this embodiment,
the electric stimulus is shown as current being a function of
time. The stimulus 500 has a current with a peak amplitude
of two milliamps (2 mA), which can be considered a default
strength, frequency of 0.2 hertz (0.2 Hz), and pulse wave
width of 0.3 milliseconds (0.3 ms). It has also been found
that pulses shorter than ten milliseconds (10 ms) causes
contraction in the interstitial cells of Cajal (ICC). Skilled
artisans should also see that an electrical stimulus at a
frequency of twenty hertz (20 Hz) may also be used to
mitigate motion sickness/emesis symptoms as well.

[0050] Optionally, with reference back to FIG. 4, the
vehicle occupant can adjust the strength of electric stimulus
by adjusting a dial 49 that is located in proximity to the M-E
device 41 (e.g., four (4) inches). Adjusting the dial 49 will
provide feedback to the M-E device 41 that will correspond-
ingly increase or decrease the strength of the electric stimu-
lus (i.e. increase/decrease the magnitude of the current of the
electric stimulus). For example, someone larger than the
average occupant may desire an electrical stimulus with
pulses of 2.5-3 milliamps (as opposed to 2 milliamps) to
mitigate their feelings of nausea. Alternatively, someone
substantially smaller than the average vehicle occupant may
desire a stimulus at 1 milliamp pulses to help reduce their
queasiness. The vehicle occupant may also adjust the
strength of the electric stimulus when they cannot make full
contact with the M-E device 41 (e.g., due to fabric or hair
between the device and the occupant’s skin). Skilled artisans
will see that the strength of the electric stimulus may be
adjusted by means other than a dial such as, for example,
buttons or switches.

[0051] Optionally, in step 350, to facilitate the reduction of
the vehicle occupant’s motion sickness/emesis symptoms,
telematics unit 30 may collaborate with the BCM 42 to
reduce the air temperature around the vehicle occupant by
blowing cooled air at them or near them via the vehicle’s
HVAC system. Reducing the air temperature in the vehicle
interior in this manner can help the vehicle occupant to feel
better and may additionally help them to breath easier. In
optional step 360, the telematics unit 30 will monitor the
heart rate of the vehicle occupant via the HRM sensor 43.
Monitoring the vehicle occupant’s heart rate for some dura-
tion of time will help the telematics unit 30 discern the
severity of the motion sickness/emesis symptoms. Monitor-
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ing the heart rate in this manner will also allow telematics
unit 30 to take additional measures if/when the occupant’s
heart rate continues to rise (discussed below).

[0052] 1In optional step 370, when the vehicle occupant is
using navigation services, telematics unit 30 will commu-
nicate with the web mapping service application 61 and
request updated vehicle routes based on motion sickness/
emesis. These vehicle routes may be based on mapping data
that is a compilation of M-E device 41 activation locations,
stimulus strengths, and vehicle velocities that have been
provided from a population of vehicles 12 with an incorpo-
rated M-E device 41. Alternatively, activation location data
and vehicle velocity data (i.e., accelerometer data) may be
collected and provided from one or more mobile computing
devices 57 embodied as smart phones within the population
of vehicles. Moreover, when mobile computing device 57 is
embodied as a smart wearable device having biometric
sensors, the activation location, stimulus strength, and
vehicle velocity data may be collected and provided from
one or more of the wearable devices within the vehicle
population.

[0053] These vehicle routes may be additionally/alterna-
tively based on feedback data provided by a population of
mobile computing devices 57. For example, when a user of
mobile computing device 57 is traveling in their vehicle 12
and they begin to feel sick, they may provide feedback via
the device’s user interface, which is then collected by web
mapping service application 61. The device’s user interface
may moreover provide binary feedback via one or more
virtual buttons or severity data via one or more virtual
sliding switches. Mobile device location information, which
corresponds with the vehicle location, may also be provided
with this feedback data. Alternatively/additionally, these
vehicle routes may be similarly based on feedback data
provided by hard-wired buttons and/or slider switch
installed in a population of vehicles 12.

[0054] With additional reference to FIG. 6, for instance,
when a certain number of vehicles and/or mobile computing
devices 57 transmit electric stimulus activation data at
various locations 601 along a route 602, these data points
may be used to deem that the route 602 is likely to induce
motion sickness/emesis. However, when a relatively low
number or below average number of vehicles/mobile com-
puting devices 57 transmit electric stimulus activation data
at locations 601 along another route 603, these data points
may be used to consider this route 603 to be relatively
unlikely to induce motion sickness. Vehicle velocity data
from the vehicles/mobile computing devices 57 that have
transmitted stimulus activation data may also be taken into
account for these vehicle routes. For example, the stimulus
activation location data may only be recorded if the velocity
of the vehicle is above/below a certain vehicle speed. This
also goes for stimulus strength and the duration of time the
M-E device 41 remains in operation. For example, the
stimulus activation location data may only be recorded if the
electric stimulus is above a certain strength or if the M-E
device 41 has been operational for at least a certain duration
of time. Mapping application 61 may attain this M-E device
usage and various vehicle data from data center 20 and
analyze and compile the data to generate vehicle routes at
computer 18. Mapping application 61 may also transmit the
motion sickness/emesis based vehicle routes to vehicle 12 in
a format that allows the routes to be exhibited via visual
display 38.
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[0055] 1In optional step 380, telematics unit 30 will log
electric stimulus data (e.g., stimulus strength, duration of
operation time, etc.) and store it on digital memory device
54. Telematics unit 30 may also store the vehicle location
that was logged when the M-E device 41 had been activated
as well as the velocity at which the vehicle was traveling
when the activation occurred. To facilitate habitual use of the
M-E device 41, telematics unit 30 may store at least the
stimulus data to the vehicle occupant’s personalized pulsa-
tion profile or, alternatively, telematics unit 30 may transfer
the stimulus data to mobile computing device 57 to be stored
as part of the vehicle occupant’s personalized pulsation
profile.

[0056] In optional step 390, telematics unit 30 will trans-
mit the logged information to data center 20 so that data
center 20 can store the information to databases 84. In those
embodiments in which the pulsation profile is stored at the
backend, to facilitate habitual use of the M-E device 41, data
center 20 may then store at least the stimulus data to the
vehicle occupant’s personalized pulsation profile. Data cen-
ter 20 may also organize the data in a way that it will
facilitate mapping application 61 in compiling the data with
that of stimulation data from a population of other vehicles
12 so as to generate one or more motion sickness/emesis
based vehicle routes. After step 390, method 300 moves to
completion 302.

[0057] Now turning to FIG. 7, there is shown an embodi-
ment of a method 700 that shows the additional measures
taken by telematics unit 30 if/when the occupant’s heart rate
is found to continue to rise after some duration of time (e.g.,
ten (10) minutes). Method 700 begins at 701, when the HRM
sensor 43 begins monitoring the vehicle occupant’s heart
rate (optional step 360 of method 300, above). In step 710,
over a duration of time, telematics unit 30 will determine if
the vehicle occupant’s heart rate has been rising. If the heart
rate has been rising, method 700 will move to step 720;
otherwise, since the heartrate has remained steady or has
declined, method 700 will move to completion 702.
[0058] Instep 720, since the heartrate has been determined
to rise, telematics unit 30 will activate the GSR sensor 45
embedded in M-E device 41 to monitor the vehicle occu-
pant’s physiological arousal over another follow-on duration
of time (e.g., 10 min). The telematics unit 30 will also cause
HRM sensor 43 to continue monitoring the occupant’s heart
rate over this second duration of time (e.g., 10 min). In step
730, telematics unit 30 will determine if both of the occu-
pant’s heart rate and physiological arousal rates have been
rising over the second duration of time. If both the occu-
pant’s heart rate and physiological arousal rate have been
rising, then method 700 will move to step 740; otherwise,
method 700 will move to completion 702 since it is unlikely
the occupant’s motion sickness/emesis symptoms are get-
ting substantially worse.

[0059] In step 740, telematics unit 30 will automatically
increase the strength of the electric stimulus being provided
by M-E device 41. For example, telematics unit 30 may
increase the stimulus strength from 2 milliamps to 4 milli-
amps to mitigate the occupant’s symptoms. In optional step
750, to facilitate the reduction of the vehicle occupant’s
motion sickness/emesis symptoms, telematics unit 30 may
collaborate with the BCM 42 to reduce the air temperature
around the vehicle occupant by blowing cooled air at them
or near them via the vehicle’s HVAC system. It should be
understood that telematics unit 30 may be further increasing
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the air conditioning around the vehicle occupant if telem-
atics unit 30 already began reducing the air temperature
around the occupant when the M-E device 41 was originally
activated (step 350, discussed above). After step 750,
method 700 will move to completion.

[0060] The processes, methods, or algorithms disclosed
herein can be deliverable to/implemented by a processing
device, controller, or computer, which can include any
existing programmable electronic control unit or dedicated
electronic control unit. Similarly, the processes, methods, or
algorithms can be stored as data and instructions executable
by a controller or computer in many forms including, but not
limited to, information permanently stored on non-writable
storage media such as ROM devices and information alter-
ably stored on writeable storage media such as floppy disks,
magnetic tapes, CDs, RAM devices, and other magnetic and
optical media. The processes, methods, or algorithms can
also be implemented in a software executable object. Alter-
natively, the processes, methods, or algorithms can be
embodied in whole or in part using suitable hardware
components, such as Application Specific Integrated Cir-
cuits (ASICs), Field-Programmable Gate Arrays (FPGAs),
state machines, controllers or other hardware components or
devices, or a combination of hardware, software and firm-
ware components.

[0061] While exemplary embodiments are described
above, it is not intended that these embodiments describe all
possible forms encompassed by the claims. The words used
in the specification are words of description rather than
limitation, and it is understood that various changes can be
made without departing from the spirit and scope of the
disclosure. As previously described, the features of various
embodiments can be combined to form further embodiments
of the system and/or method that may not be explicitly
described or illustrated. While various embodiments could
have been described as providing advantages or being
preferred over other embodiments or prior art implementa-
tions with respect to one or more desired characteristics,
those of ordinary skill in the art recognize that one or more
features or characteristics can be compromised to achieve
desired overall system attributes, which depend on the
specific application and implementation. These attributes
can include, but are not limited to cost, strength, durability,
life cycle cost, marketability, appearance, packaging, size,
serviceability, weight, manufacturability, ease of assembly,
etc. As such, embodiments described as less desirable than
other embodiments or prior art implementations with respect
to one or more characteristics are not outside the scope of the
disclosure and can be desirable for particular applications.

[0062] Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. Spatially relative terms
may be intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.
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[0063] None of the elements recited in the claims are
intended to be a means-plus-function element within the
meaning of 35 U.S.C. § 112(f) unless an element is expressly
recited using the phrase “means for,” or in the case of a
method claim using the phrases “operation for” or “step for”
in the claim.

What is claimed is:

1. A system to mitigate motion sickness/emesis, the
system comprising:

amemory configured to comprise one or more executable

instructions and a processor configured to execute the
executable instructions, wherein the executable instruc-
tions enable the processor to:

in response to an activation of a motion-equalizing device

installed in an interior of a vehicle, provide electric
stimulus to a vehicle occupant via the motion-equaliz-
ing device, wherein the electric stimulus is designed to
mitigate one or more symptoms of motion sickness
and/or emesis for the vehicle occupant.

2. The system of claim 1, further comprising:

receive general identifier information from a mobile com-

puting device via a short-range wireless connection;

based on the general identifier information, retrieve a

pulsation profile;

based on the pulsation profile, provide the electric stimu-

lus to the vehicle occupant at a customized strength.

3. The system of claim 1, further comprising, based on
feedback from the vehicle occupant, adjust a strength of the
electric stimulus.

4. The system of claim 1, further comprising, in response
to the activation of the motion-equalizing device, reduce an
air temperature in at least a portion of the vehicle interior.

5. The system of claim 1, further comprising, in response
to the activation of the motion-equalizing device, cause a
web mapping service application to offer one or more
alternative vehicle routes based at least in part on motion
sickness/emesis data.

6. The system of claim 1, further comprising, in response
to the activation of the motion-equalizing device, monitor
the heart rate of the vehicle occupant for a duration of time
via the motion-equalizing device.

7. The system of claim 6, further comprising:

if the monitored heart rate is determined to be increasing,

monitor the physiological arousal of the vehicle occu-
pant; and

if both the monitored heart rate and monitored physiologi-

cal arousal are determined to be increasing over a time
period, increase a strength of the electric stimulus.

8. The system of claim 1, wherein the motion-equalizing
device is incorporated into a grip of a door handle of the
vehicle and activation of the motion-equalizing device com-
prises a capacitive touch connection.

9. A vehicle comprising a telematics unit, the telematics
unit configured to, in response to an activation of a motion-
equalizing device installed in an interior of the vehicle,
provide electric stimulus to a vehicle occupant via the
motion-equalizing device, wherein the electric stimulus is
designed to mitigate one or more symptoms of motion
sickness and/or emesis for the vehicle occupant.

10. The vehicle of claim 9, wherein the telematics unit is
further configured to:
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receive general identifier information from a mobile com-

puting device via a short-range wireless connection;

based on the general identifier information, retrieve a

pulsation profile; and

based on the pulsation profile, provide the electric stimu-

lus to the vehicle occupant at a customized strength.

11. The vehicle of claim 9, wherein the telematics unit is
further configured to, based on feedback from the vehicle
occupant, adjust a strength of the electric stimulus.

12. The vehicle of claim 9, wherein the telematics unit is
further configured to, in response to the activation of the
motion-equalizing device, reduce an air temperature in at
least a portion of the vehicle interior.

13. The vehicle of claim 9, wherein the telematics unit is
further configured to, in response to the activation of the
motion-equalizing device, cause a web mapping service
application to offer one or more alternative vehicle routes
based at least in part on motion sickness/emesis data.

14. The vehicle of claim 9, wherein the telematics unit is
further configured to, in response to the activation of the
motion-equalizing device, monitor the heart rate of the
vehicle occupant for a duration of time via the motion-
equalizing device.

15. The vehicle of claim 14, wherein the telematics unit
is further configured to:

if the monitored heart rate is determined to be increasing,

monitor the physiological arousal of the vehicle occu-
pant; and

if' both the monitored heart rate and monitored physiologi-

cal arousal are determined to be increasing over a time
period, increase a strength of the electric stimulus.

16. The vehicle of claim 9, wherein the motion-equalizing
device is incorporated into a grip of a door handle of the
vehicle and activation of the motion-equalizing device com-
prises a capacitive touch connection.

17. A method to mitigate motion sickness/emesis, the
method comprising:

in response to an activation of a motion-equalizing device

installed in an interior of a vehicle, via a processor,
providing electric stimulus to a vehicle occupant via the
motion-equalizing device, wherein the electric stimulus
is designed to mitigate one or more symptoms of
motion sickness and/or emesis for the vehicle occupant.

18. The method of claim 17, further comprising:

receiving, via the processor, general identifier information

from a mobile computing device via a short-range
wireless connection;

based on the general identifier information, via the pro-

cessor, retrieving a pulsation profile; and

based on the pulsation profile, via the processor, providing

the electric stimulus to the vehicle occupant at a
customized strength.

19. The method of claim 17, further comprising, based on
feedback from the vehicle occupant, via the processor,
adjusting a strength of the electric stimulus.

20. The method of claim 17, wherein the motion-equal-
izing device is incorporated into a grip of a door handle of
the vehicle and activation of the motion-equalizing device
comprises a capacitive touch connection.
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