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VEHICLE TO VEHICLE EVENT
NOTIFICATION SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application 1s a Continuation of U.S.

Non-Provisional patent application Ser. No. 18/153,294,
filed Jan. 11, 2023, enfitled “VEHICLE TO VEHICLE

EVENT NOTIFICATION SYSTEM AND METHOD,”
which 1s a Continuation of U.S. Non-Provisional patent
application Ser. No. 17/259,830, filed Jan. 12, 2021, entitled
“VEHICLE TO VEHICLE EVENT NOTIFICATION SYS-
TEM AND METHOD,” which 1s a 371 of International
Application No. PCT/UA2018/000076, filed Jul. 12, 2018,
entitled “VEHICLE TO VEHICLE EVENT NOTIFICA-
TION SYSTEM AND METHOD,” the disclosures of which
are incorporated herein by reference in their entirety.

BACKGROUND

[0002] According to the World Health Organization, more
than 1.25 million people die worldwide each year as a result
of road traflic crashes. Between 20 and 50 million more
people sufler non-fatal injuries, with many incurring a
disability as a result of their injury. Road traflic injuries
cause considerable economic losses to individuals, their
families, and to nations as a whole. These losses arise from
the cost of treatment as well as lost productivity for those
killed or disabled by their injuries, and for family members
who need to take time off work or school to care for the
injured. Road tratlic crashes cost most countries 3% of their
gross domestic product.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 1s a block diagram showing some of the
components typically incorporated 1n at least some of the
computer systems and other devices on which the facility
operates.

[0004] FIG. 2A 1llustrates an example of a communica-
tions environment in which some embodiments of the facil-
ity can be utilized.

[0005] FIG. 2B illustrates an example of a communica-
tions environment 1n which some embodiments of the facil-
ity can be utilized to notily non-connected vehicles of a
vehicle status trigger event.

[0006] FIG. 3 1s a block diagram illustrating a computer
systemization according to one or more embodiments of the
disclosed technology.

[0007] FIG. 4 1s a flow diagram showing a process 400
performed by the facility 1n some embodiments when trans-
mitting/broadcasting information about a vehicle status trig-
ger event.

[0008] FIG. 5 1s a flow diagram showing a process per-
formed by the facility 1n some embodiments when receiving
information about a vehicle status trigger event.

[0009] FIG. 6 1s an exemplary data structure showing an
events queue maintained 1n some embodiments.
[0010] FIG. 7 1s a display diagram showing a
dashboard presented 1n some embodiments.

sample

DETAILED DESCRIPTION

[0011] The mnventors have noted that road traflic safety can
be significantly improved by reducing the chances of a
driver making an error. A driver’s probability of making an
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error can be reduced when the dniver 1s alerted of any
upcoming change(s) in the status of neighboring vehicles.
For example, 11 a driver of a vehicle 1s alerted that a driver
ol a neighboring vehicle that 1s just ahead of 1t has suddenly
applied brakes (e.g., before the neighboring vehicle’s brake
lights are turned on), the drniver of the vehicle can adjust
his/her behavior (e.g., by slowing down or changing the
driving lane) to avoid an accident. Similarly, 11 a driver of a
vehicle 1s alerted that a neighboring vehicle (e.g., 1n the next
lane) 1s experiencing 1ssues with its engine (e.g., engine 1s
overheating), the driver of the vehicle can adjust his/her
behavior (e.g., by changing the driving lane, pulling over to
help the vehicle, alerting emergency services, etc.) to alle-
viate any potential problems. It 1s similarly beneficial for a
driver to be alerted of obstacles, obstructions, or other
disturbance (e.g., potholes, lane closures, etc.) along the
roadway so that the driver can alter his/her behavior and
avoid a road fatality. Further, 1t 1s beneficial for a driver to
be made aware of other environmental factors that have an
impact on road safety. For example, 11 the weather condi-
tions indicate that 1t 1s raining and the roads are wet, then 1t
1s more 1mportant for a driver to be alerted of potential road
traflic safety events (e.g., sudden braking or lane changes,
uneven road, potholes, etc.). Moreover, even when a driver
1s not enrolled 1n, subscribed to, or other equipped to receive
such alerts/notifications, it may still be beneficial for such
drivers to be made aware of critical road traflic safety events
(e.g., floodwaters crossing the roadway ahead).

[0012] Accordingly, the inventors have conceived and
reduced to practice a soitware and/or hardware facility for
providing vehicle to vehicle event notification for connected
and unconnected vehicles (“the facility”). The {facility
enables vehicle drivers to easily send and/or receive notifi-
cations related to one or more vehicle status trigger events.

[0013] In the following description, for the purposes of
explanation, numerous specific details are set forth 1in order
to provide a thorough understanding of embodiments of the
present technology. It will be apparent, however, to one
skilled 1n the art that embodiments of the present technology
may be practiced without some of these specific details.
While, for convenience, embodiments of the present tech-
nology are described with reference to passive privacy
breach notifications, embodiments of the present technology
are equally applicable creating additional notifications 1n
response to various triggering events.

[0014] The techniques introduced here can be embodied as
special-purpose hardware (e.g., circuitry), as programmable
circuitry appropriately programmed with software and/or
firmware, or as a combination of special-purpose and pro-
grammable circuitry. Hence, embodiments may include a
machine-readable medium having stored thereon instruc-
tions which may be used to program a computer (or other
clectronic devices) to perform a process. The machine-
readable medium may include, but 1s not limited to, floppy
diskettes, optical disks, compact disc read-only memories
(CDROMs), magneto-optical disks, ROMSs, random access
memories (RAMs), erasable programmable read-only
memories (EPROMSs), electrically erasable programmable
read-only memories (EEPROMs), magnetic or optical cards,
flash memory, or other type of media/machine-readable
medium suitable for storing electronic instructions.

[0015] The phrases “in several embodiments,” “in some
embodiments,” “according to several embodiments ” “1n the
embodiments shown,” “in other embodiments,” and the like
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generally mean the particular feature, structure, or charac-
teristic following the phrase 1s included 1n at least one
implementation of the present technology, and may be
included in more than one implementation. In addition, such
phrases do not necessarily refer to the same embodiments or
different embodiments.

[0016] FIG. 1 1s a block diagram showing some of the
components typically incorporated 1n at least some of the
computer systems and other devices on which the facility
operates. In various embodiments, these computer systems
and other devices 100 can include server computer systems,
desktop computer systems, laptop computer systems, net-
books, mobile phones, personal digital assistants, televi-
sions, cameras, automobile computers, electronic media
players, etc. In various embodiments, the computer systems
and devices include zero or more of each of the following:
a central processing unit (“CPU”") 101 for executing com-
puter programs; a computer memory 102 for storing pro-
grams and data while they are being used, including the
facility and associated data, an operating system 1ncluding a
kernel, and device drivers; a persistent storage device 103,
such as a hard drive or flash drive for persistently storing
programs and data; a computer-readable media drive 104,
such as a floppy, CD-ROM, or DVD dnive, for reading
programs and data stored on a computer-readable medium;
and a network connection 105 for connecting the computer
system to other computer systems to send and/or receive
data, such as wvia the Internet or another network and its
networking hardware, such as switches, routers, repeaters,
clectrical cables and optical fibers, light emitters and rece1v-
ers, radio transmitters and receivers, and the like. While
computer systems configured as described above are typi-
cally used to support the operation of the facility, those
skilled 1n the art will appreciate that the facility may be
implemented using devices of various types and configura-
tions, and having various components.

[0017] FIG. 2A 1s an overview diagram showing the
general environment 200 in which the facility operates 1n
some embodiments. In various embodiments, environment
200 can comprise several vehicles (e.g., cars, buses, trucks,
etc.) driving along a roadway. A source vehicle 205 detects
an occurrence of a vehicle status trigger event. Examples of
vehicle status trigger events include but are not limited to
application of bricks, vehicle slowing down, vehicle health
status, medical overheating, potholes 1n the road, change 1n
speed of vehicle, road conditions, other vehicles’ status
change, lane changes, presence of vehicle(s) in blind-zone,
and so on. The source vehicle 205 transmits/broadcasts
information about the vehicle status trigger event to other
vehicles 1n 1ts vicinity (e.g., receiver vehicles 210a, 2105,
210¢, and 210d). The vehicle status trigger event can be
transmitted/broadcasted using various technologies such as
Bluetooth, RFID, wireless communication, visual indica-
tors, audio 1indicators, etc. The terms transmit and broadcast
are used interchangeably 1n this disclosure.

[0018] As will be discussed later, the source vehicle 205
can 1dentity which neighboring vehicle to transmit the
vehicle status trigger information based on one or more
criteria. One or more of the receiving vehicles may then
transmit the vertical status trigger event notification to other
vehicles 1n 1ts vicinity. For example, vehicle 2104 transmits
the vehicle status trigger event notification to vehicle 210e
(in effect creating a daisy chain of vehicle status trigger
event notification). Vehicles that are beyond a certain geo-
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graphic range of the source vehicle 205 may not receive the
vehicle status trigger event noftification. For example,
vehicle 210/ 1s outside the range of delivery of the vehicle
status trigger event notification generated by vehicle 205 and
so vehicle 2107 does not receive this notification. One or
more of the receiving vehicles may be equipped with
technology to receive and process the vertical status trigger
event notification. For example, one or more of the receiving
vehicles are signed up for and/or subscribed to a vehicle to
vehicle notification system. The receiving vehicles can dis-
play the received vehicle status trigger event notification in
one or more ways: at a display screen in the receiving
vehicle, at a mobile device in the receiving vehicle, as an
audio indication, as a visual indication, etc.

[0019] FIG. 2B illustrates an example of a communica-
tions environment 220 in which some embodiments of the
facility can be utilized to notify non-connected vehicles of a
vehicle status trigger event. In various embodiments, envi-
ronment 220 can comprise several vehicles (e.g., cars, buses,
trucks, etc.) driving along a roadway. A source vehicle 223a
detects an occurrence of a vehicle status trigger event. The
source vehicle 225a transmits information about the vehicle
status trigger event to other vehicles 1n its vicinity (e.g.,
receiver vehicles 2255b, 225¢, 2254, and 225d). The recetrver
vehicles can then 1n turn transmit the vehicle status trigger
cvent to other connected vehicles 1 1ts vicinity. For
example, vehicle 225¢ can transmit the vehicle status trigger
event 1t recerves from vehicle 2254 on to vehicle 225/, In
several embodiments, 1n addition to transmaitting the vehicle
status trigger event to the connected vehicles, the vehicle
status trigger event may further be communicated to uncon-
nected vehicles (e.g., vehicles that are not signed up for
and/or subscribed to a vehicle to vehicle notification sys-
tem). For example, one or more connected vehicles (e.g.,
vehicles 223a, 225b, 225¢, 2235d, and 225¢) can act in unison
to alert one or more non-connected vehicles i their vicinity
(e.g., vehicles 23056 and 230c¢ that are approaching from
behind). As an example, the connected vehicles (e.g.,
vehicles 225a, 2255, 225¢, 223d, and 2235¢) may all flash
brakes together, 1n an emergent way, or in some pattern, etc.

to further alert the oncoming non-connected vehicles (e.g.,
vehicles 2306 and 230c.

[0020] In several embodiments, the technology used to
transmit the vehicle status trigger event can be based on the
direction of transmission. For example, a source vehicle can
use a first signal configuration for sending notifications to
vehicles ahead of it and second signal configuration to send
notifications to vehicles behind 1t. As an example, 1n refer-
ence to FIG. 2A, vehicle 205 can transmit vehicle status
trigger event notifications to vehicle 210a using a first signal
configuration (for example, Bluetooth), vehicle status trig-
ger event notifications to vehicle 2104 using a second signal
configuration (for example, visual indicators), and vehicle
status trigger event notifications to vehicles 2106 and 210c¢
using a third signal configuration (for example, RFID). In
several embodiments, the technology used to transmit the
vehicle status trigger event notifications can be based on the
type of the event, information contained in the notification,
distance between vehicles, type of source vehicle, types of
receiver vehicles, and so on. For example, a source vehicle
can use a first signal configuration for sending car health
notifications and a second signal configuration for sending
slow-down/braking notifications. Receiver vehicles can
identily one or more source vehicles (for example, position
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of source vehicles) based at least 1n part on the technology
that was used to transmit the vehicle status trigger event
notifications.

[0021] FIG. 3 illustrates an example of a communications
environment 300 1n which some embodiments of the facility
can be utilized. As 1illustrated in FIG. 3, communications
environment 300 may include a vehicle to vehicle notifica-
tion system 305 (e.g., comprising one or more computer
systems and other devices 100). The vehicle to vehicle
notification system 305 connects, via a network 3105 to one
or more databases 330 and/or one or more third-party data
sources 340. Databases 330 can store information such as
user history (e.g., aggressive driver history, DMV history,
etc.), vehicle history (e g , maintenance record, service
record, make, model, prone to overheating, older tires, etc.),
road conditions (e.g., potholes, grading, slope, bends, etc.),
ctc. Examples of third-party data sources 340 include but are
not limited to mapping services (e.g., Google maps), tratlic
services (e.g., Waze), weather services, news reports, etc.

[0022] The vehicle to vehicle notification system 305 may
be 1mplemented in distributed computing environments,
where tasks or modules are performed by remote processing,

devices, which are linked through a communications net-
work, such as a Local Area Network (“LAN”"), Wide Area

Network (“WAN™), the Internet, and the like. In a distributed
computing environment, program modules or subroutines
may be located 1 both local and remote memory storage
devices. Distributed computing may be employed to load
balance and/or aggregate resources for processing. Alterna-
tively, aspects of the vehicle to vehicle notification system
305 may be distributed electronically over the Internet or
over other networks (including wireless networks). Those
skilled 1n the relevant art(s) will recognize that portions of
the notification system may reside on a server computer,
while corresponding portions reside on a client computer.
Data structures and transmission of data particular to aspects
of the vehicle to vehicle notification system 3035 are also
encompassed within the scope of the disclosure.

[0023] The vehicle to vehicle nofification system 3035
connects, via a network 310a, to one or more vehicles 3154,
31554, ..., 315n. Network 310a can be a local area network
(LAN), a wide area network (WAN), or a telecommunica-
tions network, but can also be other wired or wireless
networks. In some implementations, network 310q 1s the
Internet or some other public or private network. Vehicles
315a, 31565, . 315n are connected to network 310a
through a network interface, such as by wired or wireless
communication. The vehicle to vehicle notification system
305 can send and/or recerve iformation about one or more
vehicle status trigger events from one or more connected
vehicles 315a, 315b, . . ., 315n. For example, vehicle 315a
sends a vehicle status trigger event to the vehicle to vehicle
notification system 305. The vehicle to vehicle notification
system 305 can receive this information, process 1it, and
transmit 1t to one or more other connected vehicles (e.g.,
315b) based on one or more factors such as distance between
vehicle, type of event, priority of event, environment con-
ditions, vehicle preferences, user preferences, etc.

[0024] In several embodiments, vehicles 315a, 3155, . . .
. 315# can connect to each other over a network such that
they can directly exchange mformation about vehicle status
trigger events. For example, vehicle 315a can transmit
information about a vehicle status trigger event to vehicles
3156 and 315#%. Vehicle 3135a can also transmit information
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about this vehicle status trigger event to the vehicle to
vehicle notification system 305, which can then process the
received information, and based on one or more factors,
transmit the information to other connected vehicles (e.g.,
315¢ and 3154 (not shown)). In several embodiments,
vehicles can 1dentily their locations and positions on the
road (for example, using a positiomng system, cameras,
sensors, etc.). A vehicle’s position can be used to filter and
direct notification to one or more other vehicles. For
example, vehicle to vehicle notification system 305 may
receive ‘slow down’ message from vehicle 315q, find the
nearest vehicle behind (3156) and send notification specifi-
cally to vehicle 3155. The vehicle to vehicle notification
system 303 can also transmit additional information related
to the vehicle status trigger event to one or more connected
vehicles (e.g., the source vehicle 315q and other connected
vehicles to which the vehicle status trigger event informa-
tion was sent (3155, 315¢, 3154, and 315#)). This additional
information can include, for example, vehicle history, user
history, environmental conditions, road conditions, trathic
conditions, etc. In several embodiments the vehicle to
vehicle notification system 303 transmits some or all of this
additional information upon receiving a request from one or
more of the connected vehicles. In several embodiments, the
vehicle to vehicle notification system 305 automatically
transmits some or all of this additional information to the
connected vehicles based on one or more parameters (e.g.,
default options, type of event, priority of event, frequency of
event, frequency of mformation requests received, number
ol information requests recerved, etc.).

[0025] Vehicles 315a, 3155, . . ., 315# can connect to one
or more mobile devices (320a, 3205, . . . ,320%) and or one
or more vehicle monitors (325a, 325b, . . ., 323n). Vehicles
315a, 31554, . . ., 315# can connect to one or more mobile
device 320a, 3205, . . ., 320 via various communication
means such as RFID, Bluetooth, telecommunications net-
work, wireless network, etc. Vehicles 315q, 31554, . . ., 315#
can transmit information about one or more vehicle status
trigger events to one or more connected mobile device 320aq,
3205, . ...,320n. Mobile device 320a, 32054, . . ., 320# then
notily the user (e.g., driver) of the received information
about one or more vehicle status trigger events (e.g., at a
display, via video indicators, via audio indicators, via haptic
indicators, etc.). Vehicles 315a, 3155, . . ., 315 can also
receive information about one or more vehicle status trigger
events from one or more connected mobile device 320a,
3200, ,320. For example, a traflic application at a
connected mobile device and send information about an
emergency situation to the vehicle.

[0026] Vehicles 3154, 3155, . .., 315» can connect to one
or more vehicle monitors 325aq, 3255, . . ., 325» via various
communication means such as RFID, Bluetooth, telecom-
munications network, wireless network, etc. Vehicle moni-
tors 325a, 3255, . . ., 325» monitor events related to the
vehicle. For example, vehicle monitors 325a, 3255, . . .,
3257 monitor one or more events related to status of the
vehicle (e.g., health of the vehicle, change 1n behavior (e.g.,
pressing ol brakes, change in speed, etc.), etc.). In several
embodiments, vehicle monitors 325a, 3255, , 325n
monitor one or more of the following types of events: road
conditions, other vehicles, obstacles, obstructions, environ-
mental conditions, emergency situations, disabled vehicles,
etc. Vehicle monitors 325a, 3255, . .., 325 can monitor and
gather information regarding one or more of these types of
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events using, for example, sensors 1n, on, or around the
vehicle. In several embodiments, vehicle monitors 3254,
325b, ..., 325n are integrated with the vehicle ({or example,
in the vehicles diagnostic system) and/or are installed by the
vehicle’s manufacturer (e.g., OEM installed). In several
embodiments, vehicle monitors 325aq, 32556, . . ., 325#
connect to their respective vehicles via the mobile device

(e.g., 320q, 3205, . . ., 320n respectively).

[0027] FIG. 4 1s a flow diagram showing a process 400
performed by the facility in some embodiments when trans-
mitting information about a vehicle status trigger event.
Process 400 begins at block 4035 by detecting and/or 1den-
tifying the occurrence of a vehicle status trigger event. For
example, process 400 can detect that the current vehicle 1s
pressing brakes. As another example, process 400 can detect
that floodwaters a crossing the road on which the vehicle 1s
driving. In several embodiments, vehicles can maintain a log
of past detected, identified, and/or vehicle status trigger
events. The number of past events stored 1n the log files can
be based on one or more parameters such as storage capacity,
frequency of events, default value, type of event, etc. After
detecting and/or identifying the occurrence of a vehicle
status trigger event, at block 410 process 400 determines 11
the event 1s of a type to be reported to one or more other
vehicles and/or a central facility. In several embodiments,
are reported by the source vehicle. In several embodiments
the source vehicle can select which events to report based on
one or more parameters such as default settings, type of
event, priority of event, 1dentity of other vehicles, environ-
mental conditions, etc. At block 415, process 400 determines
a priority of the vehicle status trigger event. The event
priority can be based on one or more parameters such as
default settings, environmental factors, type of event, fre-
quency of similar events, last priority of similar event, etc.
For example, if the vehicle status trigger event 1s that the
vehicle 1s braking and the vehicle’s brakes are old, then
process 400 can associate that event with a higher priority
than with the brakes were relatively newer. As another
example, 11 the vehicle status trigger event 1s that the vehicle
1s braking and the weather 1s rainy, then process 400 can
associate that event with a higher priority than when the
weather 1s fair.

[0028] At block 420, process 400 1dentifies neighboring
vehicles that are capable of receiving messages related to the
vehicle status trigger event. For example, process 400 can
identily one or more neighboring vehicles that have similar
capabilities of detecting, 1dentifying, and/or reporting
vehicle status trigger events. Process 400 can identify one or
more neighboring vehicles based on one or more parameters
such as distance between vehicles, type of vehicle, type of
neighboring vehicles, type of event, priority of event, envi-
ronmental factors, etc. In several embodiments, process 400
can broadcast messages related to the vehicle status trigger
event to all recipients (e.g., other vehicles, central facility,
etc.). At block 425, process 400 transmits a message includ-
ing imformation about the vehicle status trigger event to one
or more of the 1dentified vehicles. The message can 1include
information such as event details, type of event, priority of
cvent, a subset of the log of past events, suggested action,
vehicle 1dentifier, etc. At blocks 430 and 435, process 400
can receive acknowledgments and/or response messages
from at least one of the identified vehicles to which the
message containing information about the vehicle status
trigger event was sent.
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[0029] FIG. 5 1s a flow diagram showing a process 500
performed by the facility mm some embodiments when
receiving information about a vehicle status trigger event.
Process 500 begins at block 5035 upon receiving a message
containing information about a vehicle status trigger event.
For example, vehicle 210a (FIG. 2) can receive a message
about a vehicle status trigger event from vehicle 205 (FIG.
2). At block 510, process 500 determines whether the event
1s of the type that 1s to be reported to the receiving vehicle.
In several embodiments the receiving vehicle can specily
what types of events are to be reported to 1t based on one or
more parameters such as the type of event, the time of day,
priority of event, i1dentity of the source vehicle, environ-
mental conditions, default options, etc. For example, the
receiving vehicle can specity that all recerved events are to
be reported. When the event 1s of a type about which the
receiving vehicle 1s not to be notified, process 500 returns to
block 505. When the event i1s of the type about which the
receiving vehicle 1s to be notified, process 500 proceed to
block 515 where the received event message 1s added to a
queue of received events.

[0030] FIG. 6 1s an exemplary data structure showing an
cvents queue 600 maintamned in some embodiments. As
illustrated 1n FIG. 6, events queue 600 can store information
about one or more events. In several embodiments, events
queue 600 can store information such as the event identifier
605, a short description of the event 610, priority of event
615, identity of the source vehicle 620, suggested action
625, an indication whether an action was taken 630, etc.

[0031] After adding the recerved event to the events
queue, at block 525 process 500 determines whether the
priority of the event 1s to be updated. In several embodi-
ments, process 500 can make this determination based on
one or more parameters such as the type of event, the time
of event, the source vehicle i1dentifier, environmental con-
ditions, road conditions, vehicle history, driver history,
default options, etc. In several embodiments, process 500
can request more information before it makes this determi-
nation. For example, process 500 can transmit a request for
additional information to the source vehicle, a central facil-
ity, third-party sources, driver’s mobile device, the receiving
vehicle, etc. When process 500 determines that the event
priority 1s to be updated, at block 530 1t updates the priority
based on one or more of the parameters discussed above.
Process 300 then proceeds to block 5335 where 1t notifies the
driver of the receiving vehicle and/or other passengers in the
receiving vehicle of the recerved event. When several events
are present 1n the events queue, process 300 can present the
notifications of the events in the order of their priority. The
notifications can include information such as suggested
actions, type ol event, priority of event, description of event,
source vehicle, timestamp, etc. the notification can be pre-
sented 1 one or more of the following forms: audio (e.g.,
beep, vehicle audio, etc.), visual (e.g., blinking light (s),
display(s) on a vehicle’s display screen, display on a vehi-
cle’s dashboard, display on a vehicle’s windshield, display
on mobile device, etc.), efc.

[0032] FIG. 7 1s a display diagram showing a sample
dashboard 700 presented 1n some embodiments to display
information about one or more received events. Dashboard
700 can be displayed 1n the vehicle (e.g., vehicle’s dash-
board, vehicle’s windscreen, etc.) and/or at a mobile device
(e.g., the driver’s mobile device and/or a passenger’s mobile
device). Dashboard 700 enables the user to minimize, maxi-
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mize and/or close the displayed dashboard using control
705a. Dashboard 700 comprises an areca 7035 that visually
displays the vehicles on a roadway. For example, dashboard
area 705 can display the current vehicle 720 as well as other
vehicles on the road 725a, 7255b, 725¢, 725d, 730a, 7305,
and 730c. Dashboard 700 can visually distinguish among the
current vehicle (720), vehicles that are subscribed to and/or
capable of receiving/sending vehicle to vehicle notifications
(e.g., 725a, T25b, 725¢, and 7235d) and/or vehicles that are
not (e.g., 730a, 7305, and 730¢) using for example different
color coding, shading, other visual indicators. Dashboard
areca 705 may also visually provided indication of one or
more vehicles that are sending vehicle status trigger event
notifications (e.g., vehicle 725a). Dashboard 700 further

enables the user to zoom 1n-zoom out of the area 705 using
controls 735.

[0033] Dashboard 700 fturther comprises an area 710 that
displays an alert for one or more received vehicle status
trigger event notifications. For example, dashboard area 710
displays an alert 710q informing the vehicles occupants that
the vehicle ahead of 1t (725a) 1s applying brakes. The
vehicles occupant(s) can take an action on one or more of the
displayed alerts using control 7106 and/or dismiss the alert
using control 710¢. Dashboard area 710 can display one or
more event alerts based on, for example, the type of event,
priority of event, environmental conditions, road conditions,
user preferences, default options, etc. In several embodi-
ments, dashboard area 710 displays only one event alert
(e.g., an alert corresponding to the highest priority received
noftification event).

[0034] Dashboard 700 further comprising area 715 that

displays information about one or more received notification
cevent alerts (e.g., alerts corresponding to events in the
vehicle’s event queue). Controls 715a on dashboard 700
enables the user to minimize, maximize, and/or close dash-
board area 715. Dashboard area 715 can display one or more
of the following information 1tems for alerts: alert type 75056
(e.g., an icon corresponding to each alert type), short
description 750c¢, source vehicle 750d, recerved time 7350e,
status 750/, prionity 750¢g, more details 750/, etc. In several
embodiments, dashboard 700 displays a link to view more
details (e.g., user mformation, vehicle information, addi-
tional event information, etc.) about the selected alert.
Dashboard 700 further enables a user to select one or more
alerts, using control 750a, so that the user can dismiss the
selected alert using control 7555. Dashboard 700 further
cnables the user to dismiss all alerts using control 7554. In
several embodiments, an alert stays in the alert list (area
715) based on one or more parameters such as a preconfig-
ured time, priority of the event, type of event, user prefer-
ences, €ic.

[0035] Returning to FIG. 35, at block 540 process 500
enables the receiving vehicle to take one or more actions 1n
response to the received event. In several embodiments, the
action(s) 1mclude default actions that are based on type of
event, priority of event, environmental conditions, road
conditions etc. In several embodiments, one or more actions
can be recerved as a selection from the user. For example,
the receiving vehicle’s drniver can select to take recom-
mended action displayed at dashboard 700 (FIG. 7). By
enabling the receiving vehicle to perform one or more
actions 1n response to the received event, process 500 orders
the state of the receiving vehicle (e.g., the receiving vehicle
applies brakes and changes 1ts speed). In several embodi-

Jun. 13, 2024

ments, process 300 enables the receiving vehicle to take one
or more actions 1n response to the recerved event without

notifying the dniver of the receiving vehicle and/or other
passengers 1n the recerving vehicle of the received event.

[0036] At block 545, process 500 determines whether the
received event message 1s to be transmitted to other vehicles.
For example, the recerving vehicle i1dentifies a set of other
vehicles 1n 1ts vicinity that are capable of recerving vehicle
status trigger event notifications. The receiving vehicle can
then select one or more vehicles from the set based on for
example the distance between the receiving vehicle and the
vehicles 1n the set, user preferences, type of event, priority
of event, other factors, etc.

[0037] In several embodiments, the receiving vehicle
updates the priority of the received event belfore transmitting,
it to one or more of the selected vehicles based on one or
more factors such as environment factors, weather factors,
history of events, user history, vehicle history, vehicle
health-status, the type of the vehicle status event, the origi-
nal priority of the vehicle status event, default settings,
frequency of the event, identity of the at least one other
vehicle, location of the at least one other vehicle, distance
between the source vehicle and the at least one other vehicle,
ctc. For example, when the receiving vehicle receives mul-
tiple messages (e.g., more than a threshold number) about
the same and/or similar event from multiple vehicles, the
receiving vehicle can consolidate the received multiple
messages 1nto a single event notification message and update
the prionty of the event to be greater than the priority of the
event that 1t received from the multiple vehicles. As another
example, when the receiving vehicle receives an event
message ol a particular type of event (e.g. vehicle ahead
braking) the receiving vehicle can request additional infor-
mation (e.g., weather conditions). Based on this additional
information, the receiving vehicle can alter the priority of
the received event before further transmitting it to other
selected vehicles. For example, when the receiving vehicle
determines that the weather conditions indicate rainy
weather, the receiving vehicle can increase the priornty of the
received event betfore for the transmitting 1t to other selected
vehicles. As another example, the receiving vehicle can
inspect the timestamp associated with the received event and
decrease the priority of the event when the receiving vehicle
identifies that the received event 1s stale.

[0038] When process 500 determines that the event mes-
sage 1s not to be transmitted to other vehicles, 1t returns to
block 505. On the other hand, process 300 determines that
the event message 1s to be transmitted to one or more
selected vehicles, 1t proceeds to block 550 where 1t transmuts
the event message (e.g., with a modified event priority) to
one or more of the selected vehicles. In this manner, process
500 creates a chain of transmission of vehicle status trigger
event notifications. In several embodiments, the receiving
vehicle includes the identity of the original source vehicle
(e.g., the vehicle that onginally triggered the vehicle status
trigger event nofification) in the event message before
transmitting 1t to the one or more selected vehicles. The
receiving vehicle can further include, 1n the event message,
its position 1n the chain of transmission of the vehicle status
trigger event notification. For example, the receiving vehicle
can indicate, in the event message belore transmitting 1t to
the one or more selected vehicles, that 1t 1s at a hierarchy
level of three (e.g., at hop 3) in the chain of transmission.
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Conclusion

[0039] Unless the context clearly requires otherwise,
throughout the description and the claims, the words “com-
prise,” “comprising,” and the like are to be construed 1n an
inclusive sense, as opposed to an exclusive or exhaustive
sense; that 1s to say, 1n the sense of “including, but not
limited to.” As used herein, the terms ‘“connected,”
“coupled,” or any variant thereof means any connection or
coupling, either direct or indirect, between two or more
clements; the coupling or connection between the elements
can be physical, logical, or a combination thereof. Addition-
ally, the words “herein,” “above,” “below,” and words of
similar import, when used 1n this application, refer to this
application as a whole and not to any particular portions of
this application. Where the context permits, words in the
above Detalled Description using the singular or plural
number may also include the plural or singular number
respectively. The word “or,” in reference to a list of two or
more items, covers all of the following interpretations of the
word: any of the 1tems 1n the list, all of the 1tems 1n the list,
and any combination of the 1tems in the list.

[0040] The above Detailed Description of examples of the
technology 1s not intended to be exhaustive or to limit the
technology to the precise form disclosed above. While
specific examples for the technology are described above for
illustrative purposes, various equivalent modifications are
possible within the scope of the technology, as those skilled
in the relevant art will recognize. For example, while
processes or blocks are presented in a given order, alterna-
tive implementations may perform routines having steps, or
employ systems having blocks, mn a different order, and
some processes or blocks may be deleted, moved, added,
subdivided, combined, and/or modified to provide alterna-
tive or sub-combinations. Each of these processes or blocks
may be implemented 1n a variety of different ways. Also,
while processes or blocks are at times shown as being
performed 1n series, these processes or blocks may instead
be performed or implemented in parallel, or may be per-
formed at different times. Further any specific numbers
noted herein are only examples: alternative implementations
may employ differing values or ranges.

[0041] The teachings of the technology provided herein
can be applied to other systems, not necessarily the system
described above. The elements and acts of the various
examples described above can be combined to provide
turther implementations of the technology. Some alternative
implementations of the technology may include not only
additional elements to those implementations noted above,
but also may include fewer elements.

[0042] These and other changes can be made to the
technology 1n light of the above Detailed Description. While
the above description describes certain examples of the
technology, and describes the best mode contemplated, no
matter how detailed the above appears 1n text, the technol-
ogy can be practiced in many ways. Details of the system
may vary considerably 1n 1ts specific implementation, while
still being encompassed by the technology disclosed herein.
As noted above, particular terminology used when describ-
ing certain features or aspects of the technology should not
be taken to imply that the terminology 1s being redefined
herein to be restricted to any specific characteristics, fea-
tures, or aspects ol the technology with which that termi-
nology 1s associated. In general, the terms used in the
following claims should not be construed to limit the tech-
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nology to the specific examples disclosed in the specifica-
tion, unless the above Detailed Description section explicitly
defines such terms. Accordingly, the actual scope of the
technology encompasses not only the disclosed examples,
but also all equivalent ways of practicing or implementing
the technology under the claims.

[0043] To reduce the number of claims, certain aspects of
the technology are presented below 1n certain claim forms,
but the applicant contemplates the various aspects of the
technology 1n any number of claim forms. For example,
while only one aspect of the technology 1s recited as a
computer-readable medium claim, other aspects may like-
wise be embodied as a computer-readable medium claim, or
in other forms, such as being embodied 1n a means-plus-

function claim. Any claims intended to be treated under 35
U.S.C. § 112(1) will begin with the words “means for”, but

use of the term “for” 1n any other context 1s not intended to
invoke treatment under 35 U.S.C. § 112(1). Accordingly, the
applicant reserves the right to pursue additional claims after
filing this application to pursue such additional claim forms,
in either this application or 1n a continuing application.

What 1s claimed 1s:

1. A vehicle, in communication with a system for man-
aging vehicle-to-vehicle communication of vehicle status
events, the vehicle being configured to perform operations
comprising;

recerving a vehicle status event message, wherein the

vehicle status event message 1s generated by the system
based on a vehicle status event relating to a second
vehicle that 1s connected to the vehicle 1n the system;
and

notiftying one or more non-connected vehicles of the

vehicle status event.

2. The vehicle of claiam 1, wherein the vehicle status event
message includes prionty of the vehicle status event and
information describing a type of the vehicle status event.

3. The vehicle of claim 2, wherein the type of the vehicle
status event 1s based on a status of the second vehicle.

4. The vehicle of claim 3, wherein the status of the second
vehicle 1s application of brakes, change 1n speed, change in
acceleration, change in driving lane, turming on/ofl of head-
lights, turming on/off of fog lights, turming on/off of wiper
blades, fuel 1indicator, other car fluids 1ndicator, or an oper-
ating parameter.

5. The vehicle of claim 2, wherein the type of the vehicle
status event 1s based on a status of a third vehicle.

6. The vehicle of claim 2, wherein the type of the vehicle
status event 1s based on at least one of:

a condition of a roadway on which the second vehicle 1s
present,

an obstacle or obstruction,
an environmental condition,
an emergency event,

or a combination thereof.

7. The vehicle of claim 6, wherein the environmental
condition describes poor traction due to a weather condition.

8. The vehicle of claim 1, wherein notifying the one or
more non-connected vehicles of the vehicle status event

COmprises:
operating vehicle lights of the vehicle.

9. The vehicle of claim 8, wherein operating the vehicle
lights of the vehicle comprises:

flashing brake lights of the vehicle 1n a pattern.
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10. The vehicle of claim 2, wherein the operations further
comprise:

transmitting a response message to the vehicle status

event message.

11. The vehicle of claim 2, wherein the prionty of the
vehicle status event 1s based on one or more of the follow-
ng:

the type of the vehicle status event,

an environmental factor,

a weather factor,

a history of event,

user history,

vehicle history,

vehicle health-status,

a default setting,

identity of the vehicle,

location of the vehicle,

distance between the vehicle and the second vehicle,

or any combination thereof.

12. The vehicle of claim 1, wherein the system 1s 1nte-
grated into the vehicle or the second vehicle, or includes a
mobile device associated with a driver or passenger of the
vehicle or the second vehicle, or implemented 1n a distrib-
uted computing environment.

13. A method implemented on a vehicle that 1s 1n com-
munication with a system for managing vehicle-to-vehicle
communication of vehicle status events, the method com-
prising:

receiving a vehicle status event message, wherein the

vehicle status event message 1s generated by the system
based on a vehicle status event relating to a second
vehicle that 1s connected to the vehicle 1n the system:;
and

notifying one or more non-connected vehicles of the

vehicle status event.

14. The method of claim 13, wherein the vehicle status
event message 1mcludes priority of the vehicle status event
and information describing a type of the vehicle status event.

15. The method of claim 14, wherein the type of the
vehicle status event 1s based on at least one of:

a status of the second vehicle,

a condition of a roadway on which the second vehicle 1s
present,
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an obstacle or obstruction,
an environmental condition,
an emergency event,

or any combination thereof.

16. The method of claim 15, wherein the status of the
second vehicle 1s application of brakes, change 1n speed,
change 1n acceleration, change in driving lane, turning on/oil
of headlights, turning on/off of fog lights, turning on/ofl of
wiper blades, fuel indicator, other car fluids indicator, or an
operating parameter.

17. The method of claim 16, wherein the priority of the
vehicle status event 1s based on one or more of the follow-
ng:

the type of the vehicle status event,

an environmental factor,

a weather factor,

a history of event,

user history,

vehicle history,

vehicle health-status,

a default setting,

identity of the vehicle,

location of the vehicle,

distance between the vehicle and the second vehicle,

or any combination thereof.

18. The method of claim 13, further comprising:

operating vehicle lights of the vehicle.

19. The method of claim 18, wherein operating the vehicle
lights of the vehicle comprises:

flashing brake lights of the vehicle in a pattern.

20. One or more non-transitory computer-readable stor-
age media whose contents are capable of causing a vehicle
to perform a method, wherein the vehicle 1s 1n communi-
cation with a system for managing vehicle-to-vehicle com-
munication ol vehicle status events, the method comprising;:

recerving a vehicle status event message, wherein the

vehicle status event message 1s generated by the system
based on a vehicle status event relating to a second
vehicle that 1s connected to the vehicle 1n the system:;
and

notitying one or more non-connected vehicles of the

vehicle status event.
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