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(57) ABSTRACT

Systems and methods for adjusting vehicle navigation for
occupant-count restricted road segments (e.g., HOV lane,
carpool lane, etc.). Specifically, systems and methods for
automating navigation of a vehicle to an occupant-count
restricted road segment by determining the number of pas-
sengers in the vehicle. The systems and methods may
determine the number of passengers in a vehicle using a
plurality of sensors and camera in the vehicle. The systems
and methods may also determine the existence of the occu-
pant-count restricted road segment based on map data and
camera data. If the systems and methods determine the
number of passengers in the vehicle is appropriate, the
vehicle can be routed to that occupant-count restricted road
segment.

300

N’

.

,ﬁ( PASSENGER COUNT ROUTINE

02~

RECEIVE IMAGE DATA AND SENSOR DATA FROM
INSIDE A VEHICLE

¥

BASED ON THE IMAGE DATA AND SENSOR DATA,

304 DETERMINE A COUNT OF NUMBER OF PASSENGERS
- INTHE VEHICLE

306
N

NADJUST VEHICLE NAVIGATION BASED ON THE COUNT

¥

308 END ROUTINE
308 \ ]




US 2026/0049824 A1

Feb. 19,2026 Sheet 1 of 5

Patent Application Publication

grt
(SYAUN0S
VIV dYIN

g8ty
JLNVINIID0

VeLl
INVINI30

[ °OIA

051
HOLVIOIAVN
FIDIHIA

h

N
D
\

@WNJ«M ,,/.,.. - o
oF - 7 An S A i
NYOMIAN -
N / (SYYIANTS
®
.
N\
.
K
ToF 9TT
MOLVINLLIST I3IA3A
INNTOD NOSYAd DJINO¥LDTT
PET &T
(S3A0IAA SHOSNIS
FANLIVD IOV FIDIHIA %
o ™
G2T g
TIIIHIA 001




US 2026/0049824 A1

Feb. 19,2026 Sheet 2 of 5

Patent Application Publication

¢ BDiA
SINVINIDO
iy TIMHIA
SINIWDIS 3 QWWQ ) OL NOILVDIAVN
Avos QIIDNLISTY OL SINOYLOTIE | AVISIA #)
TIDTHAA 30 DNLINOY - —
TLVILINT SINTNDIS m
AVOY QLIITILSTY
40 IINAISIXT
ANV SHIONISSV 40
MISWNNNC qISva© |
e 191 3
//Q SOIVOIAVYN - INNOD
SINIWOIS TIMHIA NOSYId
AVOY ALIDINISTY 'y
INRODINVANII0 393 o\ VIVU QINTITH
40 IDNILSIXT yorvwiisy | ) NOQIsve
ANTANALIT () INDODI NOSHId dIIHIA JHL
5 NI SHIONISSVd
N ) 40 SIANNN
...................... viva . YIva ININHFLAA (D
HOSNES HOSNAS
8T
.................. VIVa ] SHOSNIS
SO AV FITHAA
VIV dVIV
- VIVa | FEl  VIvad
VIIWVYD (821434 VHINYD
TANIIYD FOVINT




Patent Application Publication Feb. 19,2026 Sheet 3 of 5§ US 2026/0049824 A1

/
SGQ\//‘N-'\ PASSENGER COUNT ROUTINE )
g

302 RECEIVE IMAGE DATA AND SENSOR DATA FROM
LS INSIDE A VEHICLE

l

BASED ON THE IMAGE DATA AND SENSOR DATA,
304 .~ DETERMINE A COUNT OF NUMBER OF PASSENGERS
~ IN THE VEHICLE

¥

346
TTTNADJUST VEHICLE NAVIGATION BASED ON THE COUNT

4
308\(/{ END ROUTINE )

FIG. 3



Patent Application Publication Feb. 19,2026 Sheet 4 of 5 US 2026/0049824 A1

49M " RESTRICTED ROAD SEGMENT
‘ \ NAVIGATION ROUTINE

v
407 RECEIVE A DESTINATION OF A VEHICLE, A CURRENT
Y LOCATION OF THE VEHICLE, AND A COUNT OF
OCCUPANTS IN THE VEHICLE

404 OBTAIN MAP DATA RELATED TO AN OCCUPANT-
S COUNT RESTRICTED ROAD SEGMENT

v

406 DETERMINE NAVIGATION DATA USING THE
Ny OCCUPANT-COUNT RESTRICTED ROAD SEGMENT
ALONG A DRIVING ROUTE

v
PROVIDE NAVIGATION DATA TO THE VEHICLE TO
408 | ADJUST VEHICLE NAVIGATION OF THE DRIVING
e ROUTE

%

419 \//*1\/ END ROUTINE )
N

FIG. 4



- @ .
i € DId
o
R
(=)
oy
S
S
=
o
<
(g\]
wn
-
SINILSAS «
“ FIDIHAANI 40 ALV
S
. PTG
< AHOWIW
& B
=
- (© NIV IOVI wos )
m SYADATA TUNLIVD IOVINI | T ——
& _—
i Py ~ _ vy oov 9¢1
< SHOSNIS TTITHIA r we
= | ONOMIAN e WALSAS NOLIVOINNWINOD SSTTIHIM
ze1 - FIDIHAA NI~
E WILSAS DNISNIS ey 905 ~
g 716 -
< | . WALSAS $IMO TIDIHAA
& WALSAS TOHINOD -t
s " P05 .
' T J
£ o FIDIHAA
j=3
=%
«
g =
2 { .
& . 0€T



US 2026/0049824 A1

AUTOMATED VEHICLE MANAGEMENT
FOR OCCUPANT-COUNT RESTRICTED
ROAD SEGMENTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Prov. Pat-
ent App. No. 63/684,258 titled “AUTOMATED VEHICLE
MANAGEMENT FOR OCCUPANT-COUNT
RESTRICTED ROAD SEGMENTS” and filed on Aug. 16,
2024, which is hereby incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] This disclosure relates to systems and methods for
adjusting vehicle navigation for occupant-count restricted
road segments (e.g., High Occupancy Vehicle (HOV) lane,
carpool lane, etc.). Specifically, this disclosure relates to
systems and methods for automating navigation of a vehicle
to an occupant-count restricted road segment by determining
the number of passengers in the vehicle.

BACKGROUND

[0003] In the context of vehicle navigation, existing
vehicles may use navigation systems that can route a driver
to a destination. Existing vehicle navigation systems may
determine a route for routing the vehicle to a destination
from a specified location. Existing vehicle navigation sys-
tems may monitor location information and determine and
update routes between the monitored location and the des-
tination as the vehicle is driving.

SUMMARY

[0004] The devices, systems, and methods disclosed
herein have several features, no single one of which is solely
responsible for its desirable attributes. Without limiting the
scope as expressed by the claims that follow, its more
prominent features will now be discussed briefly. After
considering this discussion, and particularly after reading
the section entitled “Detailed Description” one will under-
stand how the features of one or more embodiments of the
system and methods provide several advantages over tradi-
tional systems and methods.

[0005] In some aspects, the techniques described herein
relate to a method performed by a processor in a vehicle,
comprising receiving image data and sensor data from inside
the vehicle; determining, based on the image data and the
sensor data from inside the vehicle, a count of number of
passengers in the vehicle; obtaining map data related to
occupant-count restricted road segments; receiving image
data and sensor data from outside the vehicle; determining,
based on the image data and the sensor data from outside the
vehicle and the map data, existence of the occupant-count
restricted road segment; and adjusting vehicle navigation
data towards the occupant-count restricted road segments
based on the count.

[0006] In some aspects, the techniques described herein
relate to a method performed by a processor in a vehicle. The
method can include receiving passenger sensor data from the
vehicle; determining, based on the passenger sensor data
from inside the vehicle, a count of number of passengers in
the vehicle, determining an occupant-count restricted road
segment in an environment of the vehicle, and adjusting
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vehicle navigation of a driving route to enter the occupant-
count restricted road segment based on the count.

[0007] In some embodiments, the method further includes
transmitting the count, a current location, and a destination
to an outside server, wherein the outside server determines
navigation data for routing the vehicle; and receiving the
navigation data from the outside server based on the count,
the current location, and the destination.

[0008] Insome embodiments, the passenger sensor data is
received from inside the vehicle from at least one of one or
more seat occupancy sensors, one or more seatbelt latch
detectors, one or more radar sensors, or one or more interior
cameras.

[0009] In some embodiments, the method further includes
determining, based on at least one of sensor data from
outside the vehicle or map data, existence of the occupant-
count restricted road segment.

[0010] In some embodiments, the map data includes at
least one of traffic data, offline maps, online maps, or
occupant-restricted road segment entry requirement data.
[0011] In some embodiments, adjusting the vehicle navi-
gation includes self driving the vehicle to the occupant-
count restricted road segment.

[0012] In some embodiments, adjusting the vehicle navi-
gation includes displaying an indication to a driver of the
vehicle to drive to the occupant-count restricted road seg-
ment.

[0013] In some embodiments, the method further includes
inputting the count into an occupant-count restricted road
segment transponder.

[0014] In some embodiments, determining, based on the
passenger sensor data from the vehicle, the count of number
of passengers in the vehicle includes identifying one or more
passengers in the vehicle based on the passenger sensor data,
wherein the passenger sensor data indicates a presence of the
one or more passengers, and summing the identified pas-
sengers in the vehicle to determine the count.

[0015] In some embodiments, determining the count of
number of passengers in the vehicle cand include applying
a first weight a first set of passenger sensor data and a second
weight to a second set of passenger sensor data; and based
on the first weight, the first set of passenger sensor data, the
second weight, and the second set of passenger sensor data,
determining whether individual seats of the vehicle are
occupied with a passenger.

[0016] In some aspects, the techniques described herein
relate to a system. The system can include one or more
processors and computer storage media storing instructions
that when executed by the processors, cause the processors
to receive passenger sensor data from a vehicle, determine,
based on the passenger sensor data from inside the vehicle,
a count of number of passengers in the vehicle, determine an
occupant-count restricted road segment in an environment of
the vehicle, and adjust vehicle navigation of a driving route
to enter the occupant-count restricted road segment based on
the count.

[0017] In some embodiments, to determine, based on the
passenger sensor data from the vehicle, the count of number
of passengers in the vehicle further causes the processors to
identify one or more passengers in the vehicle based on the
passenger sensor data from the vehicle, the passenger sensor
data from the vehicle indicating a presence of the one or
more passengers, and sum the identified passengers in the
vehicle to determine the count.
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[0018] In some embodiments, the instructions further
cause the processors to determine, based on at least one of
sensor data from outside the vehicle or map data, existence
of the occupant-count restricted road segment.

[0019] In some embodiments, the map data includes at
least one of traffic data, offline maps, online maps, or
occupant-count restricted road segment entry requirement
data.

[0020] In some embodiments, the passenger sensor data is
received from inside the vehicle from at least one of one or
more seat occupancy sensors, one or more seatbelt latch
detectors, one or more radar sensors, or one or more interior
cameras.

[0021] In some aspects, the techniques described herein
relate to a computer program product, the computer program
product being embodied in a non-transitory computer read-
able storage medium. The computer program product can
include computer instructions for receiving passenger sensor
data from a vehicle, determining, based on the passenger
sensor data from inside the vehicle, a count of number of
passengers in the vehicle, determining an occupant-count
restricted road segment in an environment of the vehicle,
and adjusting vehicle navigation of a driving route to enter
the occupant-count restricted road segment based on the
count.

[0022] In some embodiments, the passenger sensor data is
received from inside the vehicle from at least one of one or
more seat occupancy sensors, one or more seatbelt latch
detectors, one or more radar sensors, or one or more interior
cameras.

[0023] Insomeembodiments, the computer program prod-
uct further includes computer instructions for determining,
based on image data from outside the vehicle and map data,
an existence of the occupant-count restricted road segment.
[0024] In some embodiments, the map data includes at
least one of traffic data, offline maps, online maps, or
occupant-restricted road segment entry requirement data.
[0025] Insome embodiments, the computer program prod-
uct further includes computer instructions for transmitting
the count, a current location, and a destination to an outside
server, wherein the outside server determines navigation
data for routing the vehicle, and receiving the navigation
data from the outside server based on the count, the current
location, and the destination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and other features, aspects and advantages of
the present disclosure are described herein with reference to
drawings of preferred embodiments, which are intended to
illustrate, and not to limit, the present disclosure.

[0027] FIG. 1 illustrates components of an example envi-
ronment for an automated vehicle navigation system for
occupant-count restricted road segments in accordance with
aspects of the present disclosure.

[0028] FIG. 2 depicts illustrative interactions between the
components of the automated vehicle navigation system to
adjust vehicle navigation for occupant-count restricted road
segments in accordance with some aspects of the disclosure.
[0029] FIG. 3 illustrates an example routine implemented
by the vehicle in accordance with some aspects of the
disclosure.

[0030] FIG. 4 illustrates an example routine implemented
by a server in communication with the vehicle in accordance
with some aspects of the disclosure.
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[0031] FIG. 5 is a block diagram that illustrates the general
architecture of a vehicle implementing the system of FIG. 1.

DETAILED DESCRIPTION

[0032] Generally described, one or more aspects of the
present disclosure relate to systems and methods for adjust-
ing vehicle navigation based on monitoring of a number of
occupants in a vehicle, for example to determine compliance
with use of an occupant-count restricted road segment (e.g.,
carpool lane, HOV lane, etc.). Specifically, the present
disclosure relates to determining, using cameras and sensors
inside the vehicle, the number of occupants in a vehicle,
determining the existence of a carpool lane along a driving
route, and adjusting navigation of the vehicle or vehicle
navigation instructions to use the carpool lane when there is
an appropriate number of occupants in the vehicle for an
identified carpool lane along the driving route.

[0033] The vehicle implementing aspects of the present
disclosure may use an interior cabin camera or cameras,
optionally along with other in-cabin sensors, to identity the
number of passengers in the vehicle. In addition, the vehicle
implementing aspects of the present disclosure may use the
identified number of passengers along with map data to
automatically determine in real-time if the vehicle may use
any carpool lanes during either autonomous driving or for
route calculation to a destination a user has selected. Vehicle
navigation may include the car autonomously or semi-
autonomously driving, where the vehicle may navigate by
performing road or lane selection as it is driving. For
example, the vehicle may select a lane of a road (e.g., a
freeway) while navigating along a route based on whether
the vehicle is able to drive in an HOV lane according to the
identified number of passengers.

[0034] In addition to initially estimating the number of
occupants in the vehicle, the vehicle may periodically (e.g.,
every 10 seconds, 20 seconds, 60 seconds, etc.) check the
number of occupants in the vehicle in case the number of
occupants may have changed and update the route or tra-
jectory accordingly. For example, if a person were to exit or
enter the vehicle, the vehicle can determine an updated
number of occupants. In another example, the vehicle may
be a robotaxi (e.g., autonomously driving taxi) that can
estimate the number of passengers that will be in the vehicle
at various points in the trip, such as when the robotaxi drops
off and picks up passengers. Based on the projected number
of passengers at various points in the trip, the vehicle can
plan the route or trajectory accordingly. The vehicle may
optionally utilize heuristics to further determine whether the
number of occupants in the vehicle has changed. The
heuristics may include various ways to determine that an
occupant has entered or exited the vehicle, such by analyz-
ing the opening and closing of the car doors, identifying a
change in weight from a seat sensor, or determining the
seatbelt has become buckled or unbuckled, etc. In addition,
the vehicle may also use exterior cameras to see if an
occupant has left the vehicle.

[0035] Once the vehicle has determined a number of
occupants in the vehicle, the vehicle can provide the number
of occupants to a server which can determine the route or
trajectory along the route of the vehicle. The server can
determine a route or trajectory incorporating the number of
occupants in the vehicle. For example, if there are an
appropriate number of occupants in the vehicle, the server
can determine a route or routes that has an available carpool
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lane. The server can send the routes and/or trajectory along
the route to the vehicle for navigation. The vehicle therefore
receives routes which take the number of occupants into
account. However, this is not meant to be limiting or
required. In embodiments, the vehicle can use locally stored
map data and determine the number of occupants in the
vehicle and a corresponding route without interacting with
an outside server, where the vehicle can route itself. Alter-
natively, the vehicle may determine the carpool lane is
available along the route provided by the server, determine
there is an appropriate number of occupants in the vehicle,
and therefore navigate the vehicle to the carpool lane
regardless of the route provided by the server.

[0036] In other embodiments, the vehicle may perform the
navigation without accessing an external server. For
example, the vehicle itself may determine a route between
two points incorporating the number of occupants in the
vehicle. In another example, the vehicle may determine
selection of a carpool lane along a route based on its number
of occupants. The lane selection may not impact the overall
route of the navigation, such as where the vehicle may use
the same roads as previously determined for the route but
uses the carpool lane instead of regular lanes of the road.
However, in other examples, the lane selection may impact
the overall route of the navigation where the use of a carpool
lane causes a different route to be determined.

[0037] The vehicle may display the received routes on a
navigation user interface (UI) that is displayed to a user. For
example, the navigation Ul may display the proposed route
from the server, and the Ul may include instructions to use
a carpool lane. However, as described in FIG. 1, the vehicle
may include a self-driving mode, where the vehicle can
self-drive into the available carpool lane based on the
navigation data.

[0038] The features described in the present disclosure
may be enabled or disabled by a user of the vehicle. The
vehicle can be configured to always use carpool lanes, never
use carpool lanes, or automatically use carpool lanes using
the features described herein. For example, the vehicle may
include a UI setting where a user can select whether to
enable the features for automatically using the carpool lane.
[0039] Existing vehicle navigation systems are currently
unable to determine the number of passengers in the vehicle
and navigate the vehicle into an occupant-count restricted
road segment based on the determined number of passen-
gers. As a result, traditional navigation systems may navi-
gate the vehicle in a less efficient route and result in
increased travel times, cost, and strain on the vehicle. The
systems and methods described herein resolve these defi-
ciencies by providing a mechanism for automatically routing
a vehicle into a carpool lane after determining the number of
occupants in a vehicle. This allows the vehicle to navigate
users faster and more efficiently. For example, current navi-
gation systems that do not use occupancy of the vehicle may
navigate around an area of a freeway with heavy traffic, even
though the carpool lane may be open on that freeway. The
presently described vehicle may therefore prefer routing to
the freeway using the carpool lane and can save time and
mileage on the vehicle and improve the user’s experience.
[0040] The foregoing disclosure is not intended to limit
the present disclosure to the precise forms or particular fields
of use disclosed. As such, it is contemplated that various
alternate embodiments and/or modifications to the present
disclosure, whether explicitly described or implied herein,
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are possible in light of the disclosure. Having thus described
embodiments of the present disclosure, a person of ordinary
skill in the art will recognize that changes may be made in
form and detail without departing from the scope of the
present disclosure. Thus, the present disclosure is limited
only by the claims.

[0041] FIG. 1 illustrates components of an example envi-
ronment 100 for an automated vehicle management system
for occupant-count restricted road segments in accordance
with aspects of the present disclosure. With reference to
FIG. 1, there is shown an exemplary network environment
100. The exemplary network environment 100 may include
a server or servers 110, a wireless communication network
120, a vehicle 130, including vehicle sensors 132, image
capture device(s) 134, an electronic device 136, and a person
count estimator 138, map data source(s) 140, and a vehicle
navigator 150.

[0042] The server 110 may comprise suitable logic, cir-
cuitry, interfaces, and/or code that may be configured to
establish a communication channel with one or more
vehicles, such as the vehicle 130. The server 110 may be
configured to receive information from various vehicles,
such as the vehicle 130. The server 110 may be a cloud
server, a web server, a database server, a file server, an
application server, or a combination thereof. The server 110
may be implemented by use of several technologies that are
well known to those skilled in the art.

[0043] The network 120 may include a long range com-
munication medium through which one or more vehicles,
such as the vehicle 130, may communicate with the server
110 or external communication devices, or registered mobile
devices. Examples of the wireless communication network
120 may include, but are not limited to, the Internet,
Internet-based mobile ad hoc networks (IMANET), a cel-
lular network, such as a 3G, 4G, or 5G network, a cloud
network, and/or a Wide Area Network (WAN). Various
devices in the network environment 100 may be configured
to connect to the wireless communication network 120, in
accordance with various wireless communication protocols.
Examples of such wireless communication protocols may
include, but are not limited to, IEEE 802.11, 802.11x,
802.15, 802.16, 1609, Worldwide Interoperability for
Microwave Access (Wi-MAX), Wireless Access in Vehicu-
lar Environments (WAVE), cellular communication proto-
cols, Transmission Control Protocol and Internet Protocol
(TCP/TP), User Datagram Protocol (UDP), Hypertext Trans-
fer Protocol (HTTP), LTE, File Transfer Protocol (FTP),
ZigBee, EDGE, Li-Fi, and/or other wireless communication
protocols.

[0044] The vehicle 130 may include one or more vehicle
sensors 132, an image-capture device 134, an in-vehicle
electronic device 136, and a person count estimator 138.
There is further shown an occupant 138A and an occupant
138B associated with the vehicle 130. The vehicle sensors
132 may include one or more seat occupancy sensors, one or
more seatbelt latch detectors, one or more interior cameras,
or one or more radar sensors that can detect the presence of
a person in the vehicle 130. The vehicle sensors 132 may
also include one or more exterior cameras and one or more
microphones. The image-capture device(s) 134 may be
installed in the interior of the vehicle 130 to capture a
plurality of images or a video of one or more occupants, such
as the occupant 138A and the occupant 138B, in the vehicle
130. Occupant identification methods to determine if there is
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an occupant may include, for example, human identification
from a body shape based on human object boundary or
silhouette matching. In addition, the image-capture device
134 may be installed on the exterior of the vehicle 130 to
capture a plurality of images or a video of the surroundings
of the vehicle 130. Exterior cameras may be used to confirm
if an occupant has left or entered the car. In some situations,
the interior camera may not be able to detect a person in the
vehicle and therefore the exterior cameras may supplement
the interior cameras. These situations may include where the
person is outside the view of the camera, such as by leaning
against a window, or the camera is otherwise blocked (e.g.,
covered with tape or other obstacle). The in-vehicle elec-
tronic device 136 may refer to an in-vehicle infotainment
(IVD) system or an electronic control unit (ECU) of the
vehicle 130.

[0045] The vehicle 130 may be an autonomous vehicle or
a semi-autonomous vehicle, for example, as defined by
National Highway Traffic Safety Administration (NHTSA).
In some embodiments, the vehicle 130 may be a non-
autonomous vehicle. Examples of the vehicle 130 include,
but are not limited to, an electric vehicle, a hybrid vehicle,
a gas-combustion vehicle, and/or a vehicle with autonomous
drive capability that uses one or more distinct renewable or
non-renewable power sources. A vehicle that uses renewable
or non-renewable power sources may include a fossil fuel-
based vehicle, an electric propulsion-based vehicle, a hydro-
gen fuel-based vehicle, a solar-powered vehicle, and/or a
vehicle powered by other forms of alternative energy
sources. There are a plurality of different categories or levels
of vehicles of what is considered to be semi-autonomous and
autonomous, for example the classification according to
NHTSA. The personalization system and method of the
present disclosure may be applied to the plurality of differ
categories or levels of vehicles that includes non-autono-
mous to fully-autonomous vehicles.

[0046] The vehicle sensors 132 may comprise suitable
logic, circuitry, interfaces, and/or code that may be config-
ured to capture a plurality of data which can indicate the
presence of an occupant in the vehicle, such as the occupant
138A and/or the occupant 138B, or the presence of a carpool
lane. The vehicle sensors 132 may include one or more seat
occupancy sensors, one or more seatbelt latch detectors, one
or more interior cameras, one or more exterior cameras, one
or more microphones, or one or more radar sensors. The seat
occupancy sensors may include a sensor on each seat in the
vehicle which can sense a weight on the seat, which may
indicate there is an occupant in the seat. The seat occupancy
sensors may include pressure sensors, capacitive sensors,
etc. The seatbelt latch detectors may determine whether a
seatbelt in the vehicle is buckled. The interior cameras may
be cameras (e.g., selfie camera) that are pointed towards the
interior of the vehicle and can identify occupants in the
vehicle. The exterior cameras may be cameras that are
pointed towards the exterior of the vehicle (e.g., towards
vehicle door handles, outward from vehicle doors, or out-
ward from the vehicle front). The microphones may be any
suitable microphone sensor capable of detecting noise
within the vehicle. The radar sensors may analyze the
interior of the vehicle to determine if there is an occupant
and how many occupants may be in the vehicle. The radar
may be a supplement to the other sensors, as for example, a
seat occupancy sensor or seatbelt latch detector may easily
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confuse an object (e.g., a backpack, child car seat, etc.) for
an occupant without additional information provided.
[0047] In embodiments, the interior image-capture device
134 is positioned in the interior of the vehicle 130 such that
a field-of-view of the image-capture device 134 is suitable to
capture self-portrait images that include at least a face
portion of all occupants (including driver and passengers) in
the vehicle 130. In some embodiments, the image-capture
device 134 may be installed in the vicinity of the front mirror
of the vehicle 130.

[0048] The image-capture device 134 may further include
an exterior camera that may detect symbols or other indi-
cators on a roadway that the vehicle is driving on that may
indicate there is a carpool lane. For example, the exterior
camera may detect a diamond symbol on the roadway that
indicates there is a carpool lane. The exterior cameras may
also view signs along the roadway and parse text on the
signs in order to determine the existence of a carpool lane.
For example, the system may parse the text of a road sign
capture by a camera to identity “Carpool Lane Open from 7
AM to 9 AM Monday through Friday.”

[0049] The in-vehicle electronic device 136 may comprise
suitable logic, circuitry, interfaces, and/or code that may be
configured to display navigation instructions to occupants in
the vehicle 130 and communicate with the vehicle 130. The
in-vehicle electronic device 136 may be configured to access
sensor data from the image-capture device(s) 134, one or
more vehicle sensors 132, and/or other vehicle data associ-
ated with the vehicle 130. The sensor data may be accessed
by the in-vehicle electronic device 136, via an in-vehicle
network, such as a vehicle area network (VAN) and/or
in-vehicle data bus, such as a controller area network (CAN)
bus. In accordance with embodiments, the in-vehicle elec-
tronic device 136 may be configured to communicate with
various other vehicles in a vehicle-to-vehicle (e.g., a V2V)
communication, external communication devices and/or a
cloud server (such as the server 110) via the wireless
communication channel or via the wireless communication
network 120.

[0050] The person count estimator 138 may determine the
number of occupants in the vehicle. For example, the
estimator 138 may use deep-learning techniques (e.g., a
convolutional or attention-based neural network) to identify
distinct persons within an image frame of the interior
camera. The person count estimator 138 may determine the
number of occupants based on data received from the
plurality of vehicle sensors 132 and image-capture device
134. The person count estimator 138 may send the count of
number of occupants in the vehicle to the vehicle navigator
150 to adjust its generated navigation instructions to account
for use of a carpool lane, along with any data received from
the map data source(s) 140.

[0051] The map data source(s) 140 may be one or more
sources of map data that contain a variety of map data used
for vehicle navigation. The map data can be used to addi-
tionally determine the existence of a carpool lane along a
driving route in the navigation. The map data may include
traffic data, offline maps, online maps, and/or carpool lane
entry requirement data. The traffic data may include real-
time data indicating the level of traffic on a roadway. Offline
maps may be maps accessible to the system with or without
a connection to a server. Carpool lane entry requirements
may include data such as opening and closing times of a
carpool lane, occupant minimums for allowed entry into the
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carpool lane, occupant minimums based on time for allowed
entry into the carpool lanes, and the like. Thus, usage of a
carpool lane may change depending time. For example, the
vehicle may autonomously or semi-autonomously select a
carpool lane by, in part, verifying time constraint.

[0052] The vehicle navigator 150 may be a system or
component that can generate and provide instructions for
navigation of the vehicle. For example, the vehicle navigator
150 may use map data from the map data source(s) 140 to
determine a route or trajectory of the vehicle based on a
starting point and an end point. The vehicle navigator 150
can receive the count of number of occupants from the
vehicle 130 in order to determine a route or trajectory. The
vehicle navigator 150 may additionally incorporate map data
and/or sensor data to determine the existence of a carpool
lane for incorporation in the determined route or trajectory.
[0053] Although the vehicle navigator 150 is depicted in
FIG. 1 as separate from the vehicle 130, this is not meant to
be limiting or required. In embodiments, the vehicle navi-
gator 150 may be included as part of the vehicle 130 or
within the in-vehicle electronic device 136 of the vehicle
130.

[0054] FIG. 2 depicts illustrative interactions between the
components of the automated vehicle management system
100 to adjust vehicle navigation for occupant-count
restricted road segments in accordance with some aspects of
the disclosure. The image-capture device 134 may send
camera data, such as images and/or videos, to the person
count estimator 138 and the vehicle sensors 132 may send
sensor data to the person count estimator 138. At (1), the
person count estimator 138 may determine the number of
passengers in the vehicle based on the received data. For
example, the person count estimator 138 may be able to
determine the count by processing the images and/or videos
from the image-capture device 134 and by processing sensor
data from the vehicle sensors 132 to identify persons in the
vehicle. For example, the image or video data may identify
one or more people in the vehicle. As some examples, the
sensor data may indicate that there is a person sitting in a
seat based on the weight pressed down on the seat, there is
a seatbelt buckled, and/or there are one or more people in the
vehicle as identified using radar. The person count estimator
138 can identify each person in the vehicle and sum up the
number of identified people to get the person count. The
person count estimator 138 may send the person count to the
vehicle navigator 150.

[0055] At (2), the vehicle navigator 150 may determine
the existence of an occupant-count restricted road segment
along the driving route. First, the map data source(s) 140
may send map data, the vehicle sensors 132 may send sensor
data, and the image capture devices 134 may send camera
data to the vehicle navigator 150. The vehicle navigator 150
may periodically determine the existence of the occupant-
count restricted road segment while the navigation is being
performed. For example, when the vehicle navigator 150
first initiates navigation, it may be the middle of the day and
there is no open carpool lane. However, later in the day, the
carpool lane may open up as an option. So, the vehicle
navigator 150 is able to determine that there is an available
carpool lane at a later point in the navigation. If the vehicle
navigator 150 determines there is no occupant-count
restricted road segment along the driving route and/or an
insufficient number of occupants in the vehicle to use the
carpool lane, then there is no need to proceed to adjusting the

Feb. 19, 2026

driving route to account for a carpool lane option and the
vehicle navigator 150 can proceed with default navigation.
[0056] At (3), the vehicle navigator 150 may, based on the
number of passengers and the existence of an available
restricted road segment, initiate routing of the vehicle uti-
lizing the restricted road segment. Routing of the vehicle
utilizing the carpool lane may be initiated in either self-
driving mode, where the vehicle can self-drive into the
available carpool lane, or be displayed in the vehicle navi-
gation as a trajectory along the route for a vehicle not in
self-driving mode. For example, in self-driving mode, the
vehicle can drive itself into the carpool lane if determined
appropriate. In normal driving mode, the vehicle navigator
150 can display via its navigation user interface (UI) to the
driver to drive into the carpool lane if determined appropri-
ate. Regardless of the mode, at (4), the in-vehicle electronic
device 136 can display the navigation instructions to the
vehicle’s occupants.

[0057] Inembodiments, the navigation Ul can show infor-
mation regarding the carpool lane, such as minimum number
of occupants for use of the carpool lane and/or times the
carpool lane is active. The navigation Ul may further display
the carpool lane information as it relates to the number of the
number of occupants in the vehicle and/or current time. For
example, the navigation Ul may display that the minimum
occupant count to enter the carpool lane is 3 occupants and
the carpool lane is open from 7-10 AM while displaying the
occupant count and current time. This Ul information may
be useful if the vehicle is not being operated in an autono-
mous or semi-autonomous manner. For example, the driver
may glance at the Ul to ascertain whether the vehicle is
allowed in a carpool or HOV lane. However, as stated above,
the carpool lane information can be used by the vehicle in an
autonomous or semi-autonomous mode, for example with
use of a UL

[0058] In embodiments, the system may integrate a car-
pool lane transponder (e.g., “FastPast”) into the vehicle. The
transponder may be integrated into the vehicle, such that the
vehicle may detect the number of occupants in the vehicle
and input the number of occupants into the transponder. The
vehicle can communicate with the transponder over Blu-
etooth, Wi-Fi, hard-wiring, and the like. The transponder can
set a value of the input number of occupants in the vehicle
and therefore, saving the user from having to input the
number of occupants when entering a carpool lane. In
addition, the vehicle can determine whether a toll is to be
paid depending on the number of occupants, which can play
into routing or cost preferences. For example, a driver may
be more likely to use a route with a carpool lane when there
are no fees versus when there are depending on user pref-
erence.

[0059] FIG. 3 illustrates an example passenger count
routine 300 implemented by vehicle in accordance with
some aspects of the disclosure. The routine 300 begins at
block 302, where the vehicle 130 may receive image data
and sensor data (referred to herein as “passenger sensor
data”) from inside a vehicle. The image data and sensor data
may be that as described above with respect to FIG. 1 and
FIG. 2.

[0060] In embodiments, the vehicle 130 may receive
image and sensor data from outside the vehicle (e.g., from
exterior cameras, such as those described above with respect
to FIG. 1 and FIG. 2), and the sensor data that may indicate
the existence of a carpool lane along the roadway. The image
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and sensor data may further indicate information regarding
a carpool lane, such as open and closing times of the carpool
lane, distance to a carpool lane, and the like. The vehicle 130
may process the image and sensor data in order identify a
carpool lane along the roadway. For example, the image data
may contain an image of a sign indicating the beginning of
a carpool lane in a certain distance, information regarding
the carpool lane closing and opening times, and the like. In
embodiments, map data may be used to identify the carpool
lane.

[0061] At block 304, the vehicle 130 may determine,
based on the passenger sensor data, a count of a number of
passengers in the vehicle. The vehicle 130 may process the
image data, which may include images and/or videos, along
with the sensor data from the vehicle’s cameras and sensors
to identify occupants in the vehicle. The vehicle 130 can
count the number of identified occupants in the vehicle to get
the count of the number of passengers in the vehicle. In
embodiments, the person count estimator 138, as described
above with respect to FIG. 1 and FIG. 2, may determine the
count.

[0062] In some instances, it may be advantageous to rely
more on certain sensors or types of passenger sensor data
when determining vehicle occupancy. For example, where
an individual is positioned in the vehicle may alter which
sensors or type of passenger sensor data are used to and/or
how much particular passenger sensor data is used to
determine the presence of the individual. As another
example, an individual, such as a passenger in a rear seat or
a child in a child safety seat, may be obstructed or may have
other interference effecting the reliability of the image
capture device 134 or vehicle sensors 132.

[0063] According to various embodiments, the vehicle
130 may apply weights to passenger sensor data to account
for various situations. For instance, in some embodiments,
the vehicle 130 may weigh image data from the image
capture device 134 associated with the vehicle front seats
more heavily than other passenger sensor data. For example,
the image data may be more reliable, or otherwise more
suitable, at detecting the presence of a passenger in the
vehicle front seats than the other passenger sensor data, such
as when a heavy object is in the front passenger seat. In this
example, the vehicle 130 may recognize that an object is
present in the seat rather than a passenger with a disengaged
seatbelt. In some instances, the image data may be less
reliable, or otherwise less suitable, than the sensor data. In
these instances, the vehicle 130 may weigh the sensor data
more heavily than the image data. For example, one or more
the vehicle back seats may be completely or partially
obscured from the image capture device 134. In this
example, the vehicle 130 may determine a passenger is
present in the obscured seats using the seat occupancy
sensors, seatbelt latch detectors, and/or radar sensors and/or
using the heuristics described herein.

[0064] The vehicle 130 may also apply weights to differ-
ent sets of passenger sensor data (e.g., passenger sensor data
coming from one or more particular sensors or the image
capture device, one or more types of sensors, and/or pas-
senger sensor data associated with a particular seat or group
of seats) to account for various situations. For instance,
returning to the example of a back seat that is obscured from
the image capture device 134, the vehicle 130 may weigh the
different sensor data according based on different criteria.
For example, the vehicle 130 may, using seat occupancy
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sensors and/or using heuristics, determine whether a child
safety seat is present in an obscured seat (e.g., the vehicle
130 may detect a constant weight in a known weight range
for the child safety seat). In this example, the vehicle 130
may give greater consideration to radar sensor data or
changes in weight from information received via seat occu-
pancy sensors than the information received via the seatbelt
latch detectors. As another example, if a detected child
safety seat is forward faceting and not visually obscured, the
vehicle 130 may give greater consideration to image data
than would be given if the child safety seat was obscured or
rear facing. It can pre appreciated that various situations may
call for different weights than those described above.
[0065] In some embodiments, the vehicle 130 may deter-
mine the occupancy of each seat individually. The vehicle
130 may use different logic (e.g., different decision trees) to
determine the occupancy for each seat. For example, to
determine the occupancy of the front passenger seat, the
vehicle 130 may first determine if a passenger is present
using the image data and then use other information to
confirm. However, if the vehicle 130 is unable to determine
a passenger is present using the image data (e.g., the
image-capture device 134 is obscured), the vehicle 130 may
then turn to the sensor data to determine if a passenger is
present.

[0066] At block 306, the vehicle 130 may accordingly
adjust vehicle navigation of the vehicle according to the
count. For example, the vehicle may be navigated towards
the occupant-count restricted road segments based on the
count. Routing of the vehicle may be initiated in either
self-driving mode, where the vehicle can self-drive into the
available carpool lane, or be displayed in the vehicle navi-
gation instructions as a trajectory along the route for a
vehicle not in self-driving mode.

[0067] In embodiments, the vehicle 130 may obtain infor-
mation identifying a destination of the vehicle and a current
location. For example, a user may input a destination for the
vehicle using a navigation Ul in the vehicle. The destination
can be used to route the vehicle from a starting point or
current location to the destination. The current location may
be estimated using GPS in the vehicle 130.

[0068] Optionally, the vehicle 130 can send the passenger
count, the current location, and the destination information
to an outside server. The outside server can determine a
navigation route and/or trajectory along a route based on the
passenger count, the current location, and the destination
information. The navigation route may also be determined
by incorporating current map data, which may include traffic
data, carpool lane information, etc., such as map data
source(s) 140 as described above. The outside server can
update navigation data to route to a carpool lane if the count
indicates an appropriate number of occupants are in the
vehicle to use a carpool lane.

[0069] The vehicle 130 may receive the navigation data
from the outside server that is based on the occupant count,
the current location, and the destination. The navigation data
may include a route or routes that indicate where to drive the
vehicle from one point (e.g., current location) to another
(e.g., destination) or a trajectory that it traverses the route
through, such as through selecting a carpool lane along the
route if deemed appropriate.

[0070] In some embodiments, the vehicle 130 may deter-
mine, based on a current location of the vehicle, the deter-
mined occupancy of the vehicle 130, and/or navigation data
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(determined internally by the vehicle 130 or received from
an outside server), that the vehicle 130 is improperly in an
occupancy restricted lane or road. The vehicle 130 may, after
making such a determination, alert a passenger (e.g., the
driver) that the occupancy of the vehicle does not meet the
requirements of the lane or road. For example, the vehicle
130 may display an alert on the navigation Ul of the vehicle.

[0071] At block 314, the routine ends.

[0072] FIG. 4 illustrates an example routine implemented
by a server in communication with the vehicle in accordance
with some aspects of the disclosure. The routine 400 begins
at block 402, where the server 110 may receive a destination
of a vehicle, a current location of the vehicle, and metadata
indicating a count of occupants in the vehicle. The destina-
tion may be input by a user using a navigation (user
interface) Ul. The destination can indicate a desired desti-
nation to navigate the vehicle to. The current location may
indicate a current location of the vehicle, for example as
identified by GPS sensors in the vehicle. The metadata
indicating a count of the occupants in the vehicle may be
generated by and received from, for example, the person
count estimator 138 as described above.

[0073] At block 404, the server 110 may obtain map data
related to an occupant-count restricted road segment. The
map data may include traffic data, offline maps, online maps,
or occupant-restricted road segment entry requirement data.
The map data may include, for example, map data source(s)
140 as described above.

[0074] At block 406, the server 110 can determine, based
on the destination, the current location, the metadata, and the
map data, navigation data using the occupant-count
restricted road segment along a driving route. The server 110
may determine the navigation data by determining whether
the count of occupants is greater than or equal to a minimum
number of occupants for entry into the occupant-count
restricted road segment. For example, if the count of occu-
pants is 3 and the minimum number of passengers for entry
into the occupant-count restricted road segment is 2, then the
vehicle may enter the restricted road segment. Then, based
on the determination, the server 110 can generate navigation
data that indicates to navigate the vehicle into the occupant-
count restricted road segment. The navigation data may
indicate a route of where to drive the vehicle to get from the
current location to the inputted destination and a trajectory
using the occupant-count restricted road segment.

[0075] At block 408, the server 110 can provide the
navigation data to the vehicle to adjust vehicle navigation of
the driving route towards the occupant-count restricted road
segment. At block 410, the routine ends.

[0076] FIG. 5 is a block diagram that illustrates various
exemplary components or systems of a vehicle, in accor-
dance with embodiments of the disclosure. FIG. 5 is
explained in conjunction with elements from FIG. 1. With
reference to FIG. 5, there is shown the vehicle 130. The
vehicle 130 may comprise the in-vehicle electronic device
136. The in-vehicle electronic device 136 may be imple-
mented as a part of the IVI system or as an ECU. The
in-vehicle electronic device 136 may include a memory 508.
The vehicle 130 may comprise a display communicatively
coupled to the in-vehicle electronic device 136. In embodi-
ments, the display may be part of the in-vehicle electronic
device 136 (e.g., display of an infotainment unit, where the
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in-vehicle electronic device 136 is implemented as a part of
the IVI system). One or more user interfaces (Uls) may be
rendered on the display.

[0077] The vehicle 130 may further comprise a control
system 510, a sensing system 512, and other systems, such
as a plurality of in-vehicle systems 514. The control system
510 may include a steering system and a braking system.
The sensing system 512 may include a plurality of vehicle
sensors 132, a plurality of external cameras and inner
cameras, such as the image-capture device(s) 134 of FIG. 1.
The plurality of in-vehicle systems 514 may include an
HVAC system and a vehicle audio system. The vehicle 130
may further comprise a vehicle power system, a battery, a
wireless communication system 506, and an in-vehicle
network 502.

[0078] The various components or systems may be com-
municatively coupled via the in-vehicle network 502, such
as a vehicle area network (VAN), and/or an in-vehicle data
bus. The wireless communication system 506 may be con-
figured to communicate with one or more external devices,
and the server 110. A person of ordinary skill in the art will
understand that the vehicle 130 may also include other
suitable components or systems, in addition to the compo-
nents or systems which are illustrated herein to describe and
explain the function and operation of the present disclosure.
[0079] The memory 508 may comprise suitable logic,
circuitry, and/or interfaces that may be configured to store a
set of instructions executable by circuitry. The memory 508
may store various types of information related to the vehicle
130. Examples of implementation of the memory 508 may
include, but are not limited to, Electrically Erasable Pro-
grammable Read-Only Memory (EEPROM), Random
Access Memory (RAM), Read Only Memory (ROM), Hard
Disk Drive (HDD), Flash memory, Solid-State Drive (SSD),
and/or CPU cache memory.

[0080] The control system 510 may refer to an onboard
computer of the vehicle 130 that controls operations of an
engine and a transmission system of the vehicle 130. In
embodiments, the control system 510 may control ignition,
fuel injection (in case of hybrid or non-electric vehicle),
emission systems, and/or operations of a transmission sys-
tem (when provided) and the braking system.

[0081] The sensing system 512 may comprise the image-
capture device 134 and the plurality of vehicle sensors 132.
The plurality of vehicle sensors 132 may include a seat
occupancy sensor, a seatbelt buckle latch detector, a radar
detector, and the like. The sensing system 512 may be used
to sense or detect the sensor data by use of the plurality of
vehicle sensors 132 and the interior and exterior cameras,
such as the image-capture device(s) 134.

[0082] The in-vehicle network 502 may include a medium
through which the various control units, components, and/or
systems of the vehicle 130 (such as the in-vehicle electronic
device 136, display, the control system 510, the sensing
system 512, the plurality of in-vehicle systems 514, and the
wireless communication system 506) may communicate
with each other. In accordance with embodiments, in-vehicle
communication of audio/video data for multimedia compo-
nents may occur by use of Media Oriented Systems Trans-
port (MOST) multimedia network protocol of the in-vehicle
network 502 or other suitable networks for audio/video data
communication. The MOST-based network may be a sepa-
rate network from the controller area network (CAN). The
MOST-based network may use a plastic optical fiber (POF)
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medium. In accordance with embodiments, the MOST-based
network, the CAN, and other in-vehicle networks may
co-exist in a vehicle, such as the vehicle 130. The in-vehicle
network 502 may facilitate access control and/or communi-
cation between the circuitry 202 and other ECUs, such as
ECM or a telematics control unit (TCU) of the vehicle 130.
Various devices or components in the vehicle 130 may be
configured to connect to the in-vehicle network 502, in
accordance with various wired and wireless communication
protocols. Examples of the wired and wireless communica-
tion protocols for the in-vehicle network 502 may include,
but are not limited to, a vehicle area network (VAN), a CAN
bus, Domestic Digital Bus (D2B), Time-Triggered Protocol
(TTP), FlexRay, IEEE 1394, Carrier Sense Multiple Access
With Collision Detection (CSMA/CD) based data commu-
nication protocol, Inter-Integrated Circuit (PC), Inter Equip-
ment Bus (IEBus), Society of Automotive Engineers (SAE)
J1708, SAE J1939, International Organization for Standard-
ization (ISO) 11992, ISO 11783, Media Oriented Systems
Transport (MOST), MOST25, MOST50, MOST150, Plastic
optical fiber (POF), Power-line communication (PLC),
Serial Peripheral Interface (SPI) bus, and/or Local Intercon-
nect Network (LIN).

[0083] In the foregoing specification, the disclosure has
been described with reference to specific embodiments.
However, as one skilled in the art will appreciate, various
embodiments disclosed herein can be modified or otherwise
implemented in various other ways without departing from
the spirit and scope of the disclosure. Accordingly, this
description is to be considered as illustrative and is for the
purpose of teaching those skilled in the art the manner of
making and using various embodiments of the disclosed
parallel heatsink. It is to be understood that the forms of
disclosure herein shown and described are to be taken as
representative embodiments. Equivalent elements, materi-
als, processes or steps may be substituted for those repre-
sentatively illustrated and described herein. Moreover, cer-
tain features of the disclosure may be utilized independently
of the use of other features, all as would be apparent to one
skilled in the art after having the benefit of this description
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of the disclosure. Expressions such as “including”, “com-
prising”, “incorporating”, “consisting of”, “have”, “is” used
to describe and claim the present disclosure are intended to
be construed in a non-exclusive manner, namely allowing
for items, components or elements not explicitly described
also to be present. Reference to the singular is also to be

construed to relate to the plural.

[0084] Further, various embodiments disclosed herein are
to be taken in the illustrative and explanatory sense, and
should in no way be construed as limiting of the present
disclosure. All joinder references (e.g., attached, affixed,
coupled, connected, and the like) are only used to aid the
reader’s understanding of the present disclosure, and may
not create limitations, particularly as to the position, orien-
tation, or use of the systems and/or methods disclosed
herein. Therefore, joinder references, if any, are to be
construed broadly. Moreover, such joinder references do not
necessarily infer that two elements are directly connected to
each other. Additionally, all numerical terms, such as, but not
limited to, “first”, “second”, “third”, “primary”, “second-
ary”, “main” or any other ordinary and/or numerical terms,
should also be taken only as identifiers, to assist the reader’s
understanding of the various elements, embodiments, varia-
tions and/or modifications of the present disclosure, and may
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not create any limitations, particularly as to the order, or
preference, of any element, embodiments, variation and/or
modification relative to, or over, another element, embodi-
ments, variation and/or modification.

[0085] It will also be appreciated that one or more of the
elements depicted in the drawings/figures can also be imple-
mented in a more separated or integrated manner, or even
removed or rendered as inoperable in certain cases, as is
useful in accordance with a particular application.

What is claimed is:

1. A method performed by a processor in a vehicle,
comprising:

receiving passenger sensor data from the vehicle;

determining, based on the passenger sensor data from

inside the vehicle, a count of number of passengers in
the vehicle;

determining an occupant-count restricted road segment in

an environment of the vehicle; and

adjusting vehicle navigation of a driving route to enter the

occupant-count restricted road segment based on the
count.
2. The method of claim 1, further comprising:
transmitting the count, a current location, and a destina-
tion to an outside server, wherein the outside server
determines navigation data for routing the vehicle; and

receiving the navigation data from the outside server
based on the count, the current location, and the des-
tination.

3. The method of claim 1, wherein the passenger sensor
data is received from inside the vehicle from at least one of:
one or more seat occupancy sensors, one or more seatbelt
latch detectors, one or more radar sensors, or one or more
interior cameras.

4. The method of claim 1, further comprising:

determining, based on at least one of: sensor data from

outside the vehicle or map data, existence of the
occupant-count restricted road segment.

5. The method of claim 4, wherein the map data comprises
at least one of: traffic data, offline maps, online maps, or
occupant-restricted road segment entry requirement data.

6. The method of claim 1, wherein adjusting the vehicle
navigation comprises self driving the vehicle to the occu-
pant-count restricted road segment.

7. The method of claim 1, wherein adjusting the vehicle
navigation comprises displaying an indication to a driver of
the vehicle to drive to the occupant-count restricted road
segment.

8. The method of claim 1, further comprising:

inputting the count into an occupant-count restricted road

segment transponder.

9. The method of claim 1, wherein determining, based on
the passenger sensor data from the vehicle, the count of
number of passengers in the vehicle comprises:

identifying one or more passengers in the vehicle based

on the passenger sensor data wherein the passenger
sensor data indicates a presence of the one or more
passengers; and

summing the identified passengers in the vehicle to deter-

mine the count.

10. The method of claim 1, wherein determining the count
of number of passengers in the vehicle comprises:

applying a first weight a first set of passenger sensor data

and a second weight to a second set of passenger sensor
data; and
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based on the first weight, the first set of passenger sensor
data, the second weight, and the second set of passen-
ger sensor data, determining whether individual seats
of the vehicle are occupied with a passenger.

11. A system, comprising:

one or more processors and computer storage media

storing instructions that when executed by the proces-

sors, cause the processors to:

receive passenger sensor data from a vehicle;

determine, based on the passenger sensor data from
inside the vehicle, a count of number of passengers
in the vehicle;

determine an occupant-count restricted road segment in
an environment of the vehicle; and

adjust vehicle navigation of a driving route to enter the
occupant-count restricted road segment based on the
count.

12. The system of claim 11, wherein to determine, based
on the passenger sensor data from the vehicle, the count of
number of passengers in the vehicle further causes the
processors to:

identify one or more passengers in the vehicle based on

the passenger sensor data from the vehicle, wherein the
passenger sensor data from the vehicle indicate a
presence of the one or more passengers; and

sum the identified passengers in the vehicle to determine

the count.

13. The system of claim 11, wherein the instructions
further cause the processors to:

determine, based on at least one of: sensor data from

outside the vehicle or map data, existence of the
occupant-count restricted road segment.

14. The system of claim 13, wherein the map data
comprises at least one of: traffic data, offline maps, online
maps, or occupant-count restricted road segment entry
requirement data.

15. The system of claim 11, wherein the passenger sensor
data is received from inside the vehicle from at least one of:
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one or more seat occupancy sensors, one or more seatbelt
latch detectors, one or more radar sensors, or one or more
interior cameras.

16. A computer program product, the computer program
product being embodied in a non-transitory computer read-
able storage medium and comprising computer instructions
for:

receiving passenger sensor data from a vehicle;

determining, based on the passenger sensor data from

inside the vehicle, a count of number of passengers in
the vehicle;

determining an occupant-count restricted road segment in

an environment of the vehicle; and

adjusting vehicle navigation of a driving route to enter the

occupant-count restricted road segment based on the
count.

17. The computer program product of claim 16, wherein
the passenger sensor data is received from inside the vehicle
from at least one of: one or more seat occupancy sensors,
one or more seatbelt latch detectors, one or more radar
sensors, or one or more interior cameras.

18. The computer program product of claim 16, further
comprising computer instructions for:

determining, based on image data from outside the

vehicle and map data, an existence of the occupant-
count restricted road segment.
19. The computer program product of claim 18, wherein
the map data comprises at least one of: traffic data, offline
maps, online maps, or occupant-restricted road segment
entry requirement data.
20. The computer program product of claim 16, further
comprising:
transmitting the count, a current location, and a destina-
tion to an outside server, wherein the outside server
determines navigation data for routing the vehicle; and

receiving the navigation data from the outside server
based on the count, the current location, and the des-
tination.
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