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VEHICULAR SAFETY SEAT, CONTROLLER
COUPLED WITH VEHICULAR SAFETY
SEAT, AND VEHICULAR SAFETY SEAT

SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application No. 201610400423.1, filed Jun. 8, 2016, the
contents of which are incorporated by reference in the
entirety.

TECHNICAL FIELD

[0002] The present invention relates to vehicular smart
apparatuses, more particularly, to a vehicular safety seat, a
controller configured to be coupled with a vehicular safety
seat, and a vehicular safety seat system.

BACKGROUND

[0003] Vehicular safety seats such as vehicular child safety
seats are occupant restraint systems serving to protect the
occupants in motor vehicles. They performed several basic
functions. First, vehicular safety seats prevent occupants
from being ejected from the vehicle during a crash accident.
Second, vehicular safety seats minimize the effects of col-
lisions with interior vehicular structures. Third, they also
reduce the control of crash forces applied to the occupants.
Vehicular safety seats have significantly enhanced the safety
of the passengers, particularly infants and small children.

SUMMARY

[0004] In one aspect, the present invention provides a
vehicular safety seat for a passenger, comprising a detector
configured to detect a plurality of physiological parameters
and a plurality of environmental parameters associated with
the passenger, a first transmitter configured to transmit a first
set of physiological and environmental parameters detected
by the detector; a first receiver configured to receive a
control signal for controlling at least one parameter from
among the plurality of physiological and environmental
parameters based on a determination that a monitored
parameter in the first set of physiological and environmental
parameters has a first value that exceeds a corresponding
monitored parameter threshold value; and an adjustor con-
figured to adjust at least one of the plurality of environmen-
tal parameters based on the control signal.

[0005] Optionally, the first transmitter is configured to
transmit the first set of physiological and environmental
parameters at every first time interval.

[0006] Optionally, the detector comprises a sound sensor
for sensing a volume level of sound in the passenger’s
vicinity; and the first transmitter is configured to transmit the
first set of physiological and environmental parameters
when the volume level of sound in the passenger’s vicinity
exceeds a threshold volume level.

[0007] Optionally, the detector is configured to detect a
second set of physiological and environmental parameters at
a second time interval after the adjustor adjusts the at least
one of the plurality of environmental parameters, and the
first transmitter is configured to transmit the second set of
physiological and environmental parameters.

[0008] Optionally, the adjustor is configured to continue
adjusting the at least one of the plurality of environmental
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parameters based on a determination that the monitored
parameter in the second set of physiological and environ-
mental parameters has a second value that exceeds the
corresponding monitored parameter threshold value, and is
closer to the corresponding monitored parameter threshold
value than the first value.

[0009] Optionally, the detector comprises one or more of
a temperature sensor, a humidity sensor, a heart rate sensor,
and a pressure sensor.

[0010] Optionally, the vehicular safety seat further com-
prises a head rest for supporting at least a portion of the
passenger’s head and neck, provided on a seat back of the
vehicular safety seat; wherein the detector comprises a first
temperature sensor configured to sense a skin temperature of
the passenger, and a second temperature sensor configured
to sense an ambient temperature; the first temperature sensor
is on a first surface of the head rest configured to be at least
partially in contact with the passenger’s neck; and the
second temperature sensor is on a second surface beside the
first surface of the head rest configured to have no contact
with the passenger.

[0011] Optionally, the adjustor comprises one or more of
a temperature adjustor, a music player, a tension adjustor,
and a dryer.

[0012] Optionally, the temperature adjustor comprises an
air ventilating apparatus on a side surface of a seat back of
the vehicular safety seat.

[0013] Optionally, the detector comprises a camera con-
figured to obtain an image of the passenger.

[0014] In another aspect, the present invention provides a
controller configured to be coupled with a vehicular safety
seat described herein, the controller comprises a second
receiver configured to receive from the first transmitter the
first set of physiological and environmental parameters; a
processor configured to compare the first set of physiologi-
cal and environmental parameters with a set of threshold
physiological and environmental parameters, and determine
whether the monitored parameter in the first set of physi-
ological and environmental parameters has the first value
that exceeds the corresponding monitored parameter thresh-
old value; and a second transmitter configured to transmit
the control signal to the first receiver.

[0015] Optionally, the detector is configured to detect a
second set of physiological and environmental parameters at
a second time interval after the adjustor adjusts the at least
one of the plurality of environmental parameters; the first
transmitter is configured to transmit to the second receiver
the second set of physiological and environmental param-
eters; the second receiver is configured to receive from the
first transmitter the second set of physiological and envi-
ronmental parameters; and the processor is configured to
compare the second set of physiological and environmental
parameters with the set of threshold physiological and
environmental parameters, and determine whether any
parameter in the second set of physiological and environ-
mental parameters has a value that exceeds a corresponding
threshold value.

[0016] Optionally, the processor is configured to compare
the second set of physiological and environmental param-
eters with the set of threshold physiological and environ-
mental parameters and the first set of physiological and
environmental parameters, and determine whether the moni-
tored parameter in the second set of physiological and
environmental parameters has a second value that exceeds
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the corresponding monitored parameter threshold value and
is closer to the corresponding monitored parameter threshold
value than the first value.

[0017] Optionally, the second transmitter is configured to
transmit an alarm signal when the second value that is not
closer to the corresponding monitored parameter threshold
value than the first value.

[0018] Optionally, the controller further comprises a dis-
play panel configured to display a current set of physiologi-
cal and environmental parameters associated with the pas-
senger, and an indication whether any parameter in the
current set of physiological and environmental parameters
exceeds a corresponding threshold value.

[0019] Optionally, the controller is integrated into a
mobile apparatus or a vehicle-mounted electronic system.
[0020] In another aspect, the present invention provides a
vehicular safety seat system, comprising a vehicular safety
seat and a controller, wherein the vehicular safety seat
comprises a detector, a first transmitter, a first receiver, and
an adjuster; the controller comprises a second receiver, a
processor, and a second transmitter; the detector is config-
ured to detect a plurality of physiological parameters and a
plurality of environmental parameters associated with the
passenger; the first transmitter is configured to transmit to
the second receiver a first set of physiological and environ-
mental parameters detected by the detector; the first receiver
configured to receive from the second transmitter a control
signal for controlling at least one parameter from among the
plurality of physiological and environmental parameters
based on a determination that a monitored parameter in the
first set of physiological and environmental parameters has
a first value that exceeds a corresponding threshold value;
the adjustor is configured to adjust at least one of the
plurality of environmental parameters based on the control
signal; the second receiver is configured to receive from the
first transmitter the first set of physiological and environ-
mental parameters detected by the detector of the vehicular
safety seat; the processor is configured to compare the first
set of physiological and environmental parameters with a set
of threshold physiological and environmental parameters,
and determine whether the monitored parameter in the first
set of physiological and environmental parameters has the
first value that exceeds the corresponding monitored param-
eter threshold value; and the second transmitter is configured
to transmit the control signal to the first receiver.

[0021] Optionally, the detector is configured to detect a
second set of physiological and environmental parameters at
a second time interval after the adjustor adjusts the at least
one of the plurality of environmental parameters; the first
transmitter is configured to transmit to the second receiver
the second set of physiological and environmental param-
eters; the second receiver is configured to receive from the
first transmitter the second set of physiological and envi-
ronmental parameters; and the processor is configured to
compare the second set of physiological and environmental
parameters with the set of threshold physiological and
environmental parameters, and determine whether any
parameter in the second set of physiological and environ-
mental parameters has a value that exceeds a corresponding
threshold value.

[0022] Optionally, the processor is configured to compare
the second set of physiological and environmental param-
eters with the set of threshold physiological and environ-
mental parameters and the first set of physiological and
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environmental parameters, and determine whether the moni-
tored parameter in the second set of physiological and
environmental parameters has a second value that exceeds
the corresponding monitored parameter threshold value and
is closer to the corresponding monitored parameter threshold
value than the first value.

[0023] Optionally, the adjustor is configured to continue
adjusting the at least one of the plurality of environmental
parameters when the second value exceeds the correspond-
ing monitored parameter threshold value and is closer to the
corresponding monitored parameter threshold value than the
first value.

BRIEF DESCRIPTION OF THE FIGURES

[0024] The following drawings are merely examples for
illustrative purposes according to various disclosed embodi-
ments and are not intended to limit the scope of the present
invention.

[0025] FIG. 1is a block diagram illustrating the structure
of a vehicular safety seat system in some embodiments
according to the present disclosure.

[0026] FIG. 2 is a schematic diagram illustrating the
structure of a vehicular safety seat in some embodiments
according to the present disclosure.

[0027] FIG. 3 is a flow chart illustrating the operating
process of a vehicular safety seat in some embodiments
according to the present disclosure.

[0028] FIG. 4 is a flow chart illustrating the operating
process of a controller in some embodiments according to
the present disclosure.

DETAILED DESCRIPTION

[0029] The disclosure will now be described more spe-
cifically with reference to the following embodiments. It is
to be noted that the following descriptions of some embodi-
ments are presented herein for purpose of illustration and
description only. It is not intended to be exhaustive or to be
limited to the precise form disclosed.

[0030] Itis typically required by law that infants and small
children to be restrained while they are in an operating motor
vehicle. Accordingly, vehicular safety seats for children
have been widely used. Typically, the vehicular safety seats
are placed in the back seat of the moving vehicle to ensure
the safety of the children. However, when the vehicle is in
an operating state, it is inconvenient for a driver or a front
seat passenger to monitor the children’s status. Particularly,
when the vehicle is moving in a highway, the driver cannot
stop the vehicle to provide care to the children in the
vehicular safety seats until the vehicle exits the highway.
Thus, it is impossible for the driver to adjust the microen-
vironment of the children while driving.

[0031] Accordingly, the present invention provides, inter
alia, a vehicular safety seat, a controller configured to be
coupled with a vehicular safety seat, and a vehicular safety
seat system that substantially obviate one or more of the
problems due to limitations and disadvantages of the related
art. In one aspect, the present disclosure provides a vehicular
safety seat for a passenger. In some embodiments, the
vehicular safety seat includes a detector configured to detect
a plurality of physiological parameters and a plurality of
environmental parameters associated with the passenger; a
first transmitter configured to transmit a first set of physi-
ological and environmental parameters detected by the
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detector; a first receiver configured to receive a control
signal for controlling at least one parameter from among the
plurality of physiological and environmental parameters
based on a determination that a monitored parameter in the
first set of physiological and environmental parameters has
a first value that exceeds a corresponding monitored param-
eter threshold value; and an adjustor configured to adjust at
least one of the plurality of environmental parameters based
on the control signal.

[0032] FIG. 1is a block diagram illustrating the structure
of a vehicular safety seat system in some embodiments
according to the present disclosure. Referring to FIG. 1, the
vehicular safety seat system 100 in some embodiments
includes a vehicular safety seat 110 and a controller 120. The
vehicular safety seat 110 includes a detector 11, a commu-
nication module 112 (including a first transmitter 112a and
a first receiver 1125), and an adjuster 113. Optionally, the
detector 111 includes a sound sensor 114. The communica-
tion module 112 is configured to be communicably coupled
to the detector 111, the adjustor 113, and the sound sensor
114.

[0033] In some embodiments, the detector 111 is config-
ured to detect at least one health parameter associated with
the passenger. The health parameter may be a physiological
parameter of the passenger. Optionally, the health parameter
may be an environmental parameter of the environment
surrounding the passenger. Optionally, the detector 111 is
configured to detect a plurality of physiological parameters
and a plurality of environmental parameters associated with
the passenger. Optionally, the passenger is an infant or a
child, and the vehicular safety seat is a vehicular safety
infant seat or child seat. Optionally, the passenger is a patient
or a person with a disability, and the vehicular safety seat is
specially designed seat. Optionally, the vehicular safety seat
is a regular car seat installed in a car.

[0034] Optionally, the detector 111 includes one or more
of a temperature sensor, a humidity sensor, a heart rate
sensor, a pressure sensot, and a sound sensor. Optionally, the
physiological parameter of the passenger includes one or
more of a skin temperature of the passenger detected by a
temperature sensor and a heart rate of the passenger detector
by a heart rate sensor. Optionally, the environmental param-
eter includes one or more of an ambient temperature sut-
rounding the passenger detected by a temperature sensor, a
humidity detected by a humidity sensor, a tension (e.g., a
seat belt tension) detected by a pressure sensor. Optionally,
the humidity sensor is configured to detect a humidity
caused by a diaper worn by an infant, and the humidity
sensor may be disposed on a seat cushion of the vehicular
safety seat. Optionally, the pressure sensor is configured to
detect a tension of a seat belt, e.g., when worn by the
passenget.

[0035] In some embodiments, the first transmitter 112a is
configured to transmit a first set of physiological and envi-
ronmental parameters detected by the detector, e.g., to the
second receiver 121 in the controller 120. Optionally, the
first transmitter 112¢ is configured to transmit the first set of
physiological and environmental parameters at every first
time interval (e.g.. every 5 minutes, every 10 minutes, every
30 minutes, etc.). In some embodiments, the first receiver
11256 is configured to receive a control signal for controlling
at least one parameter from among the plurality of physi-
ological and environmental parameters based on a determi-
nation that a monitored parameter in the first set of physi-
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ological and environmental parameters has a first value that
exceeds a corresponding monitored parameter threshold
value.

[0036] In some embodiments, the adjustor 113 is config-
ured to adjust at least one of the plurality of environmental
parameters based on the control signal.

[0037] In some embodiments, the detector 111 is config-
ured to detect a second set of physiological and environ-
mental parameters at a second time interval after the adjustor
113 adjusts the at least one of the plurality of environmental
parameters. The first transmitter 1124 is configured to trans-
mit the second set of physiological and environmental
parameters, e.g., to the second receiver 121 in the controller
120. The second set of physiological and environmental
parameters are compared to the first set of physiological and
environmental parameters to determine whether the physi-
ological or environmental parameters associated with the
passenger are improved by the adjustment.

[0038] In some embodiments, the adjustor 113 is config-
ured to continue adjusting the at least one of the plurality of
environmental parameters, e.g., when the physiological or
environmental parameters associated with the passenger are
improved by the adjustment. For example, the adjustor 113
may be configured to continue adjusting the at least one of
the plurality of environmental parameters based on a deter-
mination that the monitored parameter in the second set of
physiological and environmental parameters has a second
value that still exceeds the corresponding monitored param-
eter threshold value, but is closer to the corresponding
monitored parameter threshold value than the first value.
[0039] In some embodiments, the sound sensor 114 is
configured to sense a volume level of sound in the passen-
ger’s vicinity (e.g., a volume level of a child’s erying sound).
The first transmitter 112a is configured to transmit the first
set of physiological and environmental parameters when the
volume level of sound in the passenger’s vicinity exceeds a
threshold volume level.

[0040] Optionally, the vehicular safety seat 110 further
includes a battery configured to provide power to various
components of the vehicular safety seat 110. The battery
may be a rechargeable battery. Optionally, the battery is a
vehicle-mounted battery.

[0041] Optionally, the communication module 112 (in-
cluding the first transmitter 112a and the first receiver 1125)
transmits data wirelessly. Optionally, the communication
module 112 (including the first transmitter 1124 and the first
receiver 1124) transmits data through wires.

[0042] In some embodiments, the adjustor 113 includes
one or more of a temperature adjustor, a music player, a
tension adjustor, and a dryer. Various appropriate tempera-
ture adjustors may be used in the present adjustor 113. For
example, the temperature adjustor may include an air ven-
tilating apparatus for providing a zone of heated air or
cooled air to the passenger. Optionally, the temperature
adjustor is installed on a side surface of a seat back of the
vehicular safety seat. In one example, the music player is
configured to play soothing music or sound to calm down the
passenger. In another example, the tension adjustor is con-
figured to adjust the tension of the seat belt to provide a
comfortable fit of the seat belt to the passenger. In another
example, the dryer is configured to dry a vicinity of the seat
cushion, e.g.. when the diaper worn by an infant is wet.
[0043] Referring to FIG. 1, the controller 120 in some
embodiments includes a second receiver 121, a processor
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122, and a second transmitter 123. Optionally, the controller
120 further includes a display panel 124. The processor 122
is configured to be communicably coupled to the second
receiver 121, the second transmitter 123, and the display
panel 124.

[0044] In some embodiments, the second receiver 121 is
configured to receive, e.g., from the first transmitter, the first
set of physiological and environmental parameters. The
processor 122 is configured to compare the first set of
physiological and environmental parameters with a set of
threshold physiological and environmental parameters, and
determine whether the monitored parameter in the first set of
physiological and environmental parameters has the first
value that exceeds the corresponding monitored parameter
threshold value. The second transmitter 123 is configured to
transmit the control signal, e.g., to the first receiver 1125.
Optionally, the second transmitter 123 is configured to
transmit an alert signal to the driver, indicating that the
passenger is not in a comfortable status, e.g., one or more
monitored parameter exceeds the corresponding monitored
parameter threshold value.

[0045] In some embodiments, the second receiver 121 is
configured to receive, e.g., from the first transmitter 112a,
the second set of physiological and environmental param-
eters. The processor 122 is configured to compare the second
set of physiological and environmental parameters with the
set of threshold physiological and environmental param-
eters, and determine whether any parameter in the second set
of physiological and environmental parameters has a value
that exceeds a corresponding threshold value.

[0046] In some embodiments, the processor 122 is further
configured to determine whether the physiological or envi-
ronmental parameters associated with the passenger are
improved by the adjustment. For example, the processor 122
may be configured to compare the second set of physiologi-
cal and environmental parameters with the set of threshold
physiological and environmental parameters and the first set
of physiological and environmental parameters, and deter-
mine whether the monitored parameter in the second set of
physiological and environmental parameters has a second
value that still exceeds the corresponding monitored param-
eter threshold value but is closer to the corresponding
monitored parameter threshold value than the first value.
When the physiological or environmental parameters asso-
ciated with the passenger are not improved by the adjust-
ment, e.g., when the second value that is not closer to the
corresponding monitored parameter threshold value than the
first value, the second transmitter 123 is configured to
transmit an alarm signal, e.g., to a driver or another passen-
ger. The alarm signal provides indication that the physi-
ological or environmental parameters associated with the
passenger are not improved by the adjustment. Upon receiv-
ing the alarm signal, the driver or another passenger may
personally examine the physiological or environmental
parameters associated with the passenger, and may choose to
stop the vehicle. Optionally, for example, if the driver
ignores the alarm, the processor is configured to continue
transmitting a control signal for controlling the adjustor 113
to adjust at least one of the plurality of environmental
parameters.

[0047] Optionally, the display panel 124 is configured to
display a current set of physiological and environmental
parameters associated with the passenger, and an indication
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whether any parameter in the current set of physiological
and environmental parameters exceeds a corresponding
threshold value.

[0048] Optionally, the controller 120 further includes a
setting apparatus for setting the threshold physiological and
environmental parameters or a range of allowable physi-
ological and environmental parameters. The threshold
physiological and environmental parameters or the range of
allowable physiological and environmental parameters may
be used to compare with the first set of physiological and
environmental parameters or the second set of physiological
and environmental parameters, to determine whether the
passenger is in a comfortable state. Optionally, the setting
apparatus is a remote control. Optionally, the setting appa-
ratus is integrated into a vehicle-mounted electronic system.
Optionally, the controller 120 further includes a memory for
storing the threshold physiological and environmental
parameters or the range of allowable physiological and
environmental parameters, and the detected physiological
and environmental parameters received from the vehicular
safety seat 110.

[0049] Optionally, the controller 120 is integrated (e.g.,
partially or entirely) into a mobile apparatus (e.g., a mobile
phone). The mobile apparatus may be placed at any appro-
priate position in the vehicle, e.g., based on the driver’s
preference. Optionally, the controller 120 is integrated into
a vehicle-mounted electronic system. In one example, the
controller 120 is integrated into a vehicle-mounted elec-
tronic system disposed in a center console of the vehicle.

[0050] FIG. 2 is a schematic diagram illustrating the
structure of a vehicular safety seat in some embodiments
according to the present disclosure. Referring to FIG. 2, the
vehicular safety seat 200 in some embodiments includes a
seat back 201 and a seat base 202. The vehicular safety seat
200 further includes a head rest 203 for supporting at least
a portion of the passenger’s head and neck, provided on a
seat back 201 of the vehicular safety seat 200. Moreover, the
vehicular safety seat 200 includes a detector, e.g., one or
more of a temperature sensor, a humidity sensor, a heart rate
sensor, a pressure sensor, and a sound sensor. As shown in
FIG. 2, the detector includes a first temperature sensor 204-1
configured to sense a surface temperature of the passenger,
and a second temperature sensor 204-2 configured to sense
an ambient temperature. Optionally, the first temperature
sensor 204-1 is on a front surface of the head rest 203
configured to be at least partially in contact with the pas-
senger’s neck when the passenger occupies the vehicular
safety seat, to measure the skin temperature of the passenger.
Optionally, the second temperature sensor 204-2 is on a side
surface of the head rest 203 configured to have no contact
with the passenger when the passenger is sitting on the
vehicular safety seat 200. The detector further includes a
humidity sensor 205 disposed on a seat cushion of the
vehicular safety seat. Optionally, the humidity sensor 205 is
configured to detect a humidity caused by a diaper worn by
an infant. The detector further includes a heart rate sensor
206 configured to monitor a heart rate of the passenger when
the passenger occupies the vehicular safety seat. Optionally,
the heart rate sensor 206 is disposed on the front surface of
the head rest 203 configured to be at least partially in contact
with the passenger’s neck when the passenger occupies the
vehicular safety seat. Optionally, the heart rate sensor 206
may be disposed on any position configured to be at least
partially in contact with a passenger’s body part where a
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heart rate can be measured, when the passenger occupies the
vehicular safety seat. The detector further includes a pres-
sure sensor 207 configured to detect a tension of a seat belt,
e.g., when worn by the passenger. Optionally, the pressure
sensor 207 is disposed on the seat back 201 at a position that
is pressed upon when the seat belt is worn by the passenger.
Optionally, the pressure sensor 207 is disposed on any
position configured to be pressed upon when the seat belt is
worn by the passenger. The detector further includes a
camera 208 configured to obtain an image of the passenger
so that a driver may monitor the passenger’s activity in the
vehicular safety seat 200. Optionally, the camera 208 is
disposed at a position having a top front view of the
vehicular safety seat 200, as shown in FIG. 2.

[0051] Referring to FIG. 2, the vehicular safety seat 200 in
some embodiments further includes a communication mod-
ule 209, a sound sensor 210, a temperature adjustor 2011, a
music player 2012, a tension adjustor 2013, a dryer 2014,
and an air ventilating apparatus 2016. The communication
module 209, the sound sensor 210, the temperature adjustor
2011, the music player 2012, the tension adjustor 2013, the
dryer 2014, and the air ventilating apparatus 2016 may be
disposed at any appropriate positions of the vehicular safety
seat 200. Optionally, the music player is disposed on an arm
rest 2015 of the vehicular safety seat 200. The tension
adjustor 2013 is configured to be coupled to, and be operated
in coordination with, the seat belt. Optionally, the dryer 2014
is disposed on the seat base 202 of the vehicular safety seat
200, e.g., on the seat cushion of the vehicular safety seat 200
and configured to dry a vicinity of the seat cushion when the
diaper worn by an infant is wet. Optionally, the air venti-
lating apparatus 2016 is disposed on a side surface of the
seat back, ventilating an air flow along a direction away
from the passenger and the temperature sensors 204-1 and
204-2,

[0052] In another aspect, the present disclosure provides a
vehicular safety seat system having a vehicular safety seat
and a controller. The vehicular safety seat includes a detec-
tor, a first transmitter, a first receiver, and an adjuster. The
controller includes a second receiver, a processor, and a
second transmitter. In some embodiments, the detector is
configured to detect a plurality of physiological parameters
and a plurality of environmental parameters associated with
the passenger; the first transmitter is configured to transmit
to the second receiver a first set of physiological and
environmental parameters detected by the detector; the first
receiver configured to receive from the second transmitter a
control signal for controlling at least one parameter from
among the plurality of physiological and environmental
parameters based on a determination that a monitored
parameter in the first set of physiological and environmental
parameters has a first value that exceeds a corresponding
threshold value; the adjustor is configured to adjust at least
one of the plurality of environmental parameters based on
the control signal; the second receiver is configured to
receive from the first transmitter the first set of physiological
and environmental parameters detected by the detector of
the vehicular safety seat; the processor is configured to
compare the first set of physiological and environmental
parameters with a set of threshold physiological and envi-
ronmental parameters, and determine whether the monitored
parameter in the first set of physiological and environmental
parameters has the first value that exceeds the corresponding
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monitored parameter threshold value; and the second trans-
mitter is configured to transmit the control signal to the first
receiver.

[0053] Insome embodiments, the detector is configured to
detect a second set of physiological and environmental
parameters at a second time interval after the adjustor
adjusts the at least one of the plurality of environmental
parameters; the first transmitter is configured to transmit to
the second receiver the second set of physiological and
environmental parameters; the second receiver is configured
to receive from the first transmitter the second set of
physiological and environmental parameters; and the pro-
cessor is configured to compare the second set of physi-
ological and environmental parameters with the set of
threshold physiological and environmental parameters, and
determine whether any parameter in the second set of
physiological and environmental parameters has a value that
exceeds a corresponding threshold value.

[0054] In some embodiments, the processor is configured
to compare the second set of physiological and environmen-
tal parameters with the set of threshold physiological and
environmental parameters and the first set of physiological
and environmental parameters, and determine whether the
monitored parameter in the second set of physiological and
environmental parameters has a second value that exceeds
the corresponding monitored parameter threshold value and
is closer to the corresponding monitored parameter threshold
value than the first value.

[0055] In some embodiments, the adjustor is configured to
continue adjusting the at least one of the plurality of envi-
ronmental parameters when the second value exceeds the
corresponding monitored parameter threshold value and is
closer to the corresponding monitored parameter threshold
value than the first value.

[0056] Optionally, the second transmitter is configured to
transmit an alarm signal when the second value that is not
closer to the corresponding monitored parameter threshold
value than the first value. Optionally, the controller further
includes a display panel configured to display a current set
of physiological and environmental parameters associated
with the passenger, and an indication whether any parameter
in the current set of physiological and environmental param-
eters exceeds a corresponding threshold value.

[0057] Optionally, the vehicular safety seat system further
includes a vehicle-mounted electronic system in a vehicle.
Optionally, the controller is integrated into a vehicle-
mounted electronic system. Optionally, the vehicular safety
seat system further includes a mobile apparatus, and the
controller is integrated into the mobile apparatus.

[0058] FIG. 3 is a flow chart illustrating the operating
process of a vehicular safety seat in some embodiments
according to the present disclosure. Referring to FIG. 3, the
operating process first includes a step of detecting a plurality
of physiological parameters and a plurality of environmental
parameters associated with the passenger. Optionally, the
physiological parameter of the passenger includes one or
more of a skin temperature of the passenger detected by a
temperature sensor and a heart rate of the passenger detector
by a heart rate sensor. Optionally, the environmental param-
eter includes one or more of an ambient temperature sut-
rounding the passenger detected by a temperature sensor, a
humidity detected by a humidity sensor, a tension (e.g., a
seat belt tension) detected by a pressure sensor. Optionally,
the humidity is a humidity caused by a diaper worn by an
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infant. Optionally, the pressure is caused a tension of a seat
belt, e.g., when worn by the passenger.

[0059] Next, the process includes a determination step of
determining whether a first time interval has been reached.
If the first time interval has been reached, the process further
includes a step of transmitting the first set of physiological
and environmental parameters. If the first time interval has
not been reached, the process further includes a determina-
tion step of determining whether the volume level of sound
in the passenger’s vicinity exceeds a threshold volume level,
e.g., whether the volume level of a child’s crying sound
exceeds a threshold volume level. If the volume level of
sound in the passenger’s vicinity exceeds the threshold
volume level, the process includes transmitting the first set
of physiological and environmental parameters.

[0060] Subsequently, the process further includes a step of
receiving a control signal for controlling at least one param-
eter from among the plurality of physiological and environ-
mental parameters based on a determination that a moni-
tored parameter in the first set of physiological and
environmental parameters has a first value that exceeds a
corresponding monitored parameter threshold value, and
adjusting at least one of the plurality of environmental
parameters based on the control signal.

[0061] Optionally, the process further includes a step of
detecting a second set of physiological and environmental
parameters at a second time interval after the adjustor
adjusts the at least one of the plurality of environmental
parameters; and transmitting the second set of physiological
and environmental parameters. Optionally, the second time
interval is substantially the same as the first time interval.

[0062] Optionally, the process includes entering the next
process cycle, e.g., repeating one or more steps described
above.

[0063] Optionally, the plurality of physiological param-
eters and the plurality of environmental parameters detected
and transmitted in the present process may be tagged. For
example, each type of physiological parameters is tagged by
a different tag, and each type of environmental parameters is
tagged by a different tag. Moreover, a parameter from the
first set of physiological and environmental parameters may
be further distinguished from a parameter from the second
set of physiological and environmental parameters by using
different tags.

[0064] FIG. 4 is a flow chart illustrating the operating
process of a controller in some embodiments according to
the present disclosure. Optionally, the controller in FIG. 4 is
configured to be coupled with a vehicular safety seat in FIG.
3. Referring to FIG. 4, the process in some embodiments
includes receiving the first set of physiological and envi-
ronmental parameters. For example, the process may include
receiving from the first transmitter in the vehicular safety
seat by the second receiver in the controller the first set of
physiological and environmental parameters.

[0065] Next, the process includes a determination step of
determining whether the passenger is in a comfortable state.
For example, the determination step may include determin-
ing whether a monitored parameter in the first set of physi-
ological and environmental parameters has the first value
that exceeds the corresponding monitored parameter thresh-
old value. Optionally, the determination step further includes
comparing the first set of physiological and environmental
parameters with a set of threshold physiological and envi-
ronmental parameters.
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[0066] If the monitored parameter in the first set of physi-
ological and environmental parameters has the first value
that exceeds the corresponding monitored parameter thresh-
old value (e.g., the passenger is not in a comfortable state),
the process further includes transmitting a control signal for
controlling at least one parameter from among the plurality
of physiological and environmental parameters, e.g., to a
vehicular safety seat. Optionally, the process further
includes transmitting an alert signal to the driver, indicating
that the passenger is not in a comfortable status, e.g., one or
more monitored parameter exceeds the corresponding moni-
tored parameter threshold value.

[0067] Insome embodiments, the process further includes
receiving a second set of physiological and environmental
parameters, e.g., from a first transmitter in the vehicular
safety seat of FIG. 3. Optionally, the second set of physi-
ological and environmental parameters are detected by the
detector in the vehicular safety seat and transmitted by the
first transmitter in the vehicular safety seat at the second
time interval after the adjustor in the vehicular safety seat
adjusts the at least one of the plurality of environmental
parameters.

[0068] The process further includes a determination step
of determining whether the passenger is in a comfortable
state. For example, the determination step may include
determining whether any parameter in the second set of
physiological and environmental parameters has a value that
exceeds a corresponding threshold value. Optionally, the
determination step further includes comparing the second set
of physiological and environmental parameters with the set
of threshold physiological and environmental parameters
and the first set of physiological and environmental param-
eters. If it is determined that the passenger is in a comfort-
able state, e.g., none of the parameters in the second set of
physiological and environmental parameters has a value that
exceeds the corresponding threshold value, then the process
enters into the next process cycle, e.g., repeating the step of
receiving the first set of physiological and environmental
parameters.

[0069] If it is determined that the passenger is not in a
comfortable state, e.g., at least one parameter in the second
set of physiological and environmental parameters has a
value that exceeds the corresponding threshold value, the
process further includes a determination step of determining
whether the monitored parameter in the second set of
physiological and environmental parameters although still
has a second value that exceeds the corresponding moni-
tored parameter threshold value but is closer to the corre-
sponding monitored parameter threshold value than the first
value. If the physiological or environmental parameters
associated with the passenger are improved by the adjust-
ment, e.g., the monitored parameter in the second set of
physiological and environmental parameters has the second
value that is closer to the corresponding monitored param-
eter threshold value than the first value, the process enters
the next process cycle, e.g., repeating one or more steps
described above. Optionally, if the physiological or envi-
ronmental parameters associated with the passenger are
improved by the adjustment, the process further includes
continuing adjusting the at least one of the plurality of
environmental parameters.

[0070] If it is determined that the physiological or envi-
ronmental parameters associated with the passenger are not
improved by the adjustment, e.g., the monitored parameter
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in the second set of physiological and environmental param-
eters has the second value that is not closer to the corre-
sponding monitored parameter threshold value than the first
value, the process further includes a step of transmitting an
alarm signal, e.g., to a driver or another passenger. The alarm
may be transmitted in any appropriate forms, e.g., a voice
message, an alarm sound, an image, etc. Optionally, the
process enters into the next process cycle after the alarm is
transmitted, e.g., repeating one or more steps described
above.

[0071] In determining whether the physiological or envi-
ronmental parameters associated with the passenger are
improved by the adjustment, the attributes of each individual
parameter should be taken into account. For example, in
some embodiments, whether the physiological or environ-
mental parameters associated with the passenger are
improved can be determined by comparing the second set of
physiological and environmental parameters with the set of
threshold physiological and environmental parameters and
the first set of physiological and environmental parameters,
and checking whether the monitored parameter in the second
set of physiological and environmental parameters has a
second value that exceeds the corresponding monitored
parameter threshold value and is closer to the corresponding
monitored parameter threshold value than the first value. In
one example, the monitored parameter is the passenger’s
surface temperature. The corresponding monitored param-
eter threshold value would be a normal surface temperature
of an individual, e.g., 36.5 Celsius degrees. The closer the
surface temperature in the second set to 36.5 Celsius
degrees, the greater improvement on the physiological or
environmental parameters associated with the passenger the
adjustment achieves. In another example, the monitored
parameter threshold value includes a first threshold value as
an upper limit of a range of optimal values, and a second
threshold value as a lower limit of the range of optimal
values. When the monitor parameter has a value that is
higher than the first threshold value or lower than the second
threshold value, it exceeds the threshold value. In another
example, the monitored parameter is the ambient tempera-
ture. The first threshold value may be 22 Celsius degrees,
and the second threshold value may be 20 Celsius degrees.
When the monitored parameter gets closer to either the first
threshold value (e.g., decreasing from 24 Celsius degrees to
23 Celsius degrees) or the second threshold value (e.g.,
increasing from 18 Celsius degrees to 19 Celsius degrees),
the ambient temperature parameter is considered to have
been improved by the adjustment.

[0072] The foregoing description of the embodiments of
the invention has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to limit
the invention to the precise form or to exemplary embodi-
ments disclosed. Accordingly, the foregoing description
should be regarded as illustrative rather than restrictive.
Obviously, many modifications and variations will be appar-
ent to practitioners skilled in this art. The embodiments are
chosen and described in order to explain the principles of the
invention and its best mode practical application, thereby to
enable persons skilled in the art to understand the invention
for various embodiments and with various modifications as
are suited to the particular use or implementation contem-
plated. It is intended that the scope of the invention be
defined by the claims appended hereto and their equivalents
in which all terms are meant in their broadest reasonable
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sense unless otherwise indicated. Therefore, the term “the
invention”, “the present invention” or the like does not
necessarily limit the claim scope to a specific embodiment,
and the reference to exemplary embodiments of the inven-
tion does not imply a limitation on the invention, and no
such limitation is to be inferred. The invention is limited
only by the spirit and scope of the appended claims. More-
ovet, these claims may refer to use “first”, “second”, etc.
following with noun or element. Such terms should be
understood as a nomenclature and should not be construed
as giving the limitation on the number of the elements
modified by such nomenclature unless specific number has
been given. Any advantages and benefits described may not
apply to all embodiments of the invention. It should be
appreciated that variations may be made in the embodiments
described by persons skilled in the art without departing
from the scope of the present invention as defined by the
following claims. Moreover, no element and component in
the present disclosure is intended to be dedicated to the
public regardless of whether the element or component is
explicitly recited in the following claims.

1. A vehicular safety seat for a passenger, comprising:

a detector configured to detect a plurality of physiological
parameters and a plurality of environmental parameters
associated with the passenger;

a first transmitter configured to transmit a first set of
physiological and environmental parameters detected
by the detector;

a first receiver configured to receive a control signal for
controlling at least one parameter from among the
plurality of physiological and environmental param-
eters based on a determination that a monitored param-
eter in the first set of physiological and environmental
parameters has a first value that exceeds a correspond-
ing monitored parameter threshold value; and

an adjustor configured to adjust at least one of the
plurality of environmental parameters based on the
control signal.

2. The vehicular safety seat of claim 1, wherein the first
transmitter is configured to transmit the first set of physi-
ological and environmental parameters at every first time
interval.

3. The vehicular safety seat of claim 1, wherein the
detector comprises a sound sensor for sensing a volume
level of sound in the passenger’s vicinity; and

the first transmitter is configured to transmit the first set of
physiological and environmental parameters when the
volume level of sound in the passenger’s vicinity
exceeds a threshold volume level.

4. The vehicular safety seat of claim 1, wherein the
detector is configured to detect a second set of physiological
and environmental parameters at a second time interval after
the adjustor adjusts the at least one of the plurality of
environmental parameters; and

the first transmitter is configured to transmit the second
set of physiological and environmental parameters.

5. The vehicular safety seat of claim 4, wherein the
adjustor is configured to continue adjusting the at least one
of the plurality of environmental parameters based on a
determination that the monitored parameter in the second set
of physiological and environmental parameters has a second
value that exceeds the corresponding monitored parameter
threshold value, and is closer to the corresponding moni-
tored parameter threshold value than the first value.
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6. The vehicular safety seat of claim 1, wherein the
detector comprises one or more of a temperature sensor, a
humidity sensor, a heart rate sensor, and a pressure sensor.

7. The vehicular safety seat of claim 1, further comprising
a head rest for supporting at least a portion of the passen-
ger’s head and neck, provided on a seat back of the vehicular
safety seat;

wherein the detector comprises a first temperature sensor
configured to sense a skin temperature of the passenger,
and a second temperature sensor configured to sense an
ambient temperature;

the first temperature sensor is on a first surface of the head
rest configured to be at least partially in contact with the
passenger’s neck; and

the second temperature sensor is on a second surface
beside the first surface of the head rest configured to
have no contact with the passenger.

8. The vehicular safety seat of claim 1, wherein the
adjustor comprises one or more of a temperature adjustor, a
music player, a tension adjustor, and a dryer.

9. The vehicular safety seat of claim 8, wherein the
temperature adjustor comprises an air ventilating apparatus
on a side surface of a seat back of the vehicular safety seat.

10. The vehicular safety seat of claim 1, wherein the
detector comprises a camera configured to obtain an image
of the passenger.

11. A controller configured to be coupled with a vehicular
safety seat of claim 1, comprising:

a second receiver configured to receive from the first
transmitter the first set of physiological and environ-
mental parameters;

a processor configured to compare the first set of physi-
ological and environmental parameters with a set of
threshold physiological and environmental parameters,
and determine whether the monitored parameter in the
first set of physiological and environmental parameters
has the first value that exceeds the corresponding
monitored parameter threshold value; and

a second transmitter configured to transmit the control
signal to the first receiver.

12. The controller of claim 1, wherein

the detector is configured to detect a second set of
physiological and environmental parameters at a sec-
ond time interval after the adjustor adjusts the at least
one of the plurality of environmental parameters;

the first transmitter is configured to transmit to the second
receiver the second set of physiological and environ-
mental parameters;

the second receiver is configured to receive from the first
transmitter the second set of physiological and envi-
ronmental parameters; and

the processor is configured to compare the second set of
physiological and environmental parameters with the
set of threshold physiological and environmental
parameters, and determine whether any parameter in
the second set of physiological and environmental
parameters has a value that exceeds a corresponding
threshold value.

13. The controller of claim 12, wherein the processor is
configured to compare the second set of physiological and
environmental parameters with the set of threshold physi-
ological and environmental parameters and the first set of
physiological and environmental parameters, and determine
whether the monitored parameter in the second set of
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physiological and environmental parameters has a second
value that exceeds the corresponding monitored parameter
threshold value and is closer to the corresponding monitored
parameter threshold value than the first value.

14. The controller of claim 13, wherein the second trans-
mitter is configured to transmit an alarm signal when the
second value that is not closer to the corresponding moni-
tored parameter threshold value than the first value.

15. The controller of claim 11, further comprising a
display panel configured to display a current set of physi-
ological and environmental parameters associated with the
passenger, and an indication whether any parameter in the
current set of physiological and environmental parameters
exceeds a corresponding threshold value.

16. The controller of claim 11, wherein the controller is
integrated into a mobile apparatus or a vehicle-mounted
electronic system.

17. A vehicular safety seat system, comprising a vehicular
safety seat and a controller; wherein

the vehicular safety seat comprises a detector, a first

transmitter, a first receiver, and an adjuster;

the controller comprises a second receiver, a processor,

and a second transmitter;

the detector is configured to detect a plurality of physi-

ological parameters and a plurality of environmental
parameters associated with the passenger;

the first transmitter 1s configured to transmit to the second

receiver a first set of physiological and environmental
parameters detected by the detector;
the first receiver configured to receive from the second
transmitter a control signal for controlling at least one
parameter from among the plurality of physiological
and environmental parameters based on a determina-
tion that a monitored parameter in the first set of
physiological and environmental parameters has a first
value that exceeds a corresponding threshold value;

the adjustor is configured to adjust at least one of the
plurality of environmental parameters based on the
control signal;

the second receiver is configured to receive from the first

transmitter the first set of physiological and environ-
mental parameters detected by the detector of the
vehicular safety seat;
the processor is configured to compare the first set of
physiological and environmental parameters with a set
of threshold physiological and environmental param-
eters, and determine whether the monitored parameter
in the first set of physiological and environmental
parameters has the first value that exceeds the corre-
sponding monitored parameter threshold value; and

the second transmitter is configured to transmit the control
signal to the first receiver.

18. The vehicular safety seat system of claim 17, wherein

the detector is configured to detect a second set of

physiological and environmental parameters at a sec-
ond time interval after the adjustor adjusts the at least
one of the plurality of environmental parameters;

the first transmitter is configured to transmit to the second

receiver the second set of physiological and environ-
mental parameters;

the second receiver is configured to receive from the first

transmitter the second set of physiological and envi-
ronmental parameters; and



US 2018/0194307 A1l

the processor is configured to compare the second set of
physiological and environmental parameters with the
set of threshold physiological and environmental
parameters, and determine whether any parameter in
the second set of physiological and environmental
parameters has a value that exceeds a corresponding
threshold value.

19. The vehicular safety seat system of claim 18, wherein
the processor is configured to compare the second set of
physiological and environmental parameters with the set of
threshold physiological and environmental parameters and
the first set of physiological and environmental parameters,
and determine whether the monitored parameter in the
second set of physiological and environmental parameters
has a second value that exceeds the corresponding moni-
tored parameter threshold value and is closer to the corre-
sponding monitored parameter threshold value than the first
value.

20. The vehicular safety seat system of claim 19, wherein
the adjustor is configured to continue adjusting the at least
one of the plurality of environmental parameters when the
second value exceeds the corresponding monitored param-
eter threshold value and is closer to the corresponding
monitored parameter threshold value than the first value.
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