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(7) ABSTRACT

A vehicle occupant sensing system including at least one
transmitter operable to create a transmitted magnetic field
and at least one receiver operatively fixed relative to the
transmitter. Additionally, the vehicle occupant sensing sys-
tem includes at least one conductive object operable to
create a resultant magnetic field due to interaction with the
transmitted magnetic field. The receiver is operable to detect
changes in relative distance between the conductive object
and the receiver, in response to a load, as a function of the
strength of the resultant magnetic field experienced by the
receiver. Furthermore, the vehicle occupant sensing system
may be employed in a vehicle seat assembly for detecting a
condition of the same. A method of operating the vehicle
occupant sensing system is also disclosed.
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VEHICLE OCCUPANT SENSING SYSTEM FOR A
VEHICLE SEAT ASSEMBLY AND METHOD OF
OPERATING THE SAME

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates generally to a vehicle
seat assembly, and more particularly to a vehicle occupant
sensing system for a vehicle seat assembly and method of
operating the same.

[0003] 2. Description of the Related Art

[0004] Automotive vehicles employ seating systems that
accommodate the passengers of the vehicle. The seating
systems include restraint systems that are calculated to
restrain and protect the occupants in the event of a collision.
The primary restraint system commonly employed in most
vehicles today is the seatbelt. Seatbelts usually include a lap
belt and a shoulder belt extending diagonally across the
occupant’s torso from one end of the lap belt to a mounting
structure located proximate to the occupant’s opposite
shoulder.

[0005] In addition, automotive vehicles may include
supplemental restraint systems. The most common supple-
mental restraint system employed in automotive vehicles
today is the inflatable airbag. In the event of a collision, the
airbags are deployed as an additional means of restraining
and protecting the occupants of the vehicle. Originally, the
supplemental inflatable restraints (airbags) were deployed in
the event of a collision whether or not any given seat was
occupied. These supplemental inflatable restraints and their
associated deployment systems are expensive and over time
this deployment strategy was deemed to be not cost effec-
tive. Thus, there became a recognized need in the art for a
means to selectively control the deployment of the airbags
such that deployment occurs only when the seat is occupied.

[0006] Partially in response to this need, vehicle safety
systems have been proposed that are capable of detecting
whether or not a given seat is occupied. The systems act as
a switch in controlling the deployment of a corresponding
air bag. As such, if the occupant sensing device detects that
a seat is unoccupied during a collision, it can prevent the
corresponding air bag from deploying, thereby saving the
vehicle owner the unnecessary cost of replacing the
expended air bag.

[0007] Furthermore, many airbag deployment forces and
speeds have generally been optimized to restrain one hun-
dred eighty pound males because the one hundred eighty
pound male represents the mean average for all types of
vehicle occupants. However, the airbag deployment force
and speed required to restrain a one hundred eighty pound
male exceeds that which are required to restrain smaller
occupants, such as some females and small children. Thus,
there became a recognized need in the art for occupant
sensing systems that could be used to selectively control the
deployment of the airbags when a person below a predeter-
mined weight occupies the seat.

[0008] Accordingly, other vehicle safety systems have
been proposed that are capable of detecting the weight of an
occupant. In one such air bag system, if the occupant’s
weight falls below a predetermined level, then the system
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can suppress the inflation of the air bag or will prevent the
air bag from deploying at all. This reduces the risk of injury
that the inflating air bag could otherwise cause to the
smaller-sized occupant.

[0009] Also, many airbag deployment forces and speeds
have generally been optimized to restrain a person sitting
generally upright towards the back of the seat. However, the
airbag deployment force and speed may inappropriately
restrain a person sitting otherwise. Thus, there became a
recognized need in the art for a way to selectively control the
deployment of an airbag depending on the occupant’s sitting
position.

[0010] Partially in response to this need, other vehicle
safety systems have been proposed that are capable of
detecting the position of an occupant within a seat. For
example, if the system detects that the occupant is positioned
toward the front of the seat, the system will suppress the
inflation of the air bag or will prevent the air bag from
deploying at all. This reduces the risk of injury that the
inflating air bag could otherwise cause to the occupant.

[0011] While prior art occupant sensing systems tend to
function for their intended purpose, many suffer from certain
disadvantages. For example, many occupant sensing sys-
tems include a multitude of complex subcomponents, such
as sensors, emitters, fluid bladders, controllers, and the like.
The multiplicity of the components in these systems
increases manufacturing time and cost. Moreover, many
prior art systems need a fairly high amount of energy to
power the system. Furthermore, some prior art systems are
not robust enough for all vehicle conditions. For instance,
the fluid bladders in some systems can rupture over time,
thereby rendering the system inoperable.

[0012] Therefore, there is an ongoing need in the art for a
simplified vehicle occupant sensing system that includes
relatively few parts to thereby reduce cost and manufactur-
ing time. There is also an ongoing need in the art for a more
robust vehicle occupant sensing system that needs relatively
little input power.

SUMMARY OF THE INVENTION

[0013] The present invention overcomes the disadvan-
tages in the related art in a vehicle occupant sensing system
adapted for operative attachment to a vehicle seat assembly.
The vehicle occupant sensing system includes at least one
transmitter operable to create a transmitted magnetic field.
The vehicle occupant sensing system also includes at least
one receiver operatively fixed relative to the transmitter.
Additionally, the vehicle occupant sensing system includes
at least one conductive object operable to create a resultant
magnetic field due to interaction with the transmitted mag-
netic field. The receiver is operable to detect, in response to
a load, changes in relative distance between the conductive
object and the receiver as a function of the strength of the
resultant magnetic field experienced by the receiver.

[0014] The present invention is also directed to a method
of detecting a condition of a vehicle seat assembly with a
vehicle occupant sensing system that includes at least one
transmitter, receiver, and conductive object. The method
involves creating a transmitted magnetic field with the
transmitter, and then creating a resultant magnetic field with
the conductive object due to interaction with the transmitted
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magnetic field. Next, the method involves detecting changes
in relative distance between the conductive object and the
receiver as a function of the strength of the resultant mag-
netic field experienced by the receiver.

[0015] One advantage of the present invention is that the
vehicle occupant sensing system and the method of operat-
ing the same can be used to detect whether the seat assembly
is occupied, whether the seat assembly is occupied by a
human occupant, to detect the current occupant’s weight,
and/or to detect the current occupant’s sitting position.
Advantageously, the vehicle occupant sensing system
includes relatively few parts, which thereby reduces costs
and manufacturing time. Also, the vehicle occupant sensing
system is relatively robust because it does not rely on
bladders or other components that are more subject to
failure. Finally, the power requirements for the present
invention are relatively low since the transmitters do not
receive a large amount of power and the controller consumes
relatively little power in processing the signals from the
receivers.

[0016] Other features and advantages of the present inven-
tion will be readily appreciated, as the same becomes better
understood, after reading the subsequent description taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1is an exploded perspective view of a vehicle
seat assembly with a vehicle occupant sensing system of the
present invention incorporated therein;

[0018] FIG. 2 is a cross sectional view of a vehicle seat
assembly with another embodiment of a vehicle occupant
sensing system of the present invention incorporated therein;
and

[0019] FIG. 3 is a flow chart illustrating a method of
detecting a condition of a vehicle seat assembly.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

[0020] Referring now to the drawings, where like numer-
als are used to designate like structure throughout the
figures, an exploded view of one embodiment of the vehicle
seat assembly of the present invention is generally indicated
at 10 in FIG. 1. The vehicle seat assembly 10 includes a seat
back, generally indicated at 12, and a lower seat assembly,
generally indicated at 14. The lower seat assembly 14 has a
seat cushion 16 that defines an upper surface 18, and a lower
surface 20 that is spaced from the upper surface 18. The
upper surface 18 of the seat cushion 16 may be referred to
as the “A-surface” and the lower surface 20 may be referred
to as the “B-surface.” The seat cushion 16 also defines an
inboard side 22 and an outboard side 24. The seat cushion 16
includes a displaceable material such as foam. When an
occupant or other object (not shown) is supported on the
lower seat assembly 14, the weight of the object will deform
and displace the displaceable material of the seat cushion 16
and will apply an axial load directed generally through the
upper surface 18 of the seat cushion 16 toward the lower
surface 20. Although the weight of the occupant will induce
an axial as well as shear forces in the seat cushion 16, those
having ordinary skill in the art will recognize that the
primary load path of the occupant’s weight will be substan-
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tially vertical from the upper surface 18 toward the lower
surface 20, through the seat cushion 16.

[0021] The lower seat assembly 14 also includes a seat pan
26. The seat pan 26 is a flat, plate-like member and is
generally disposed beneath the lower surface 18 so as to
support the seat cushion 16. In turn, the seat pan 26 is
operatively supported relative to the floor of the vehicle
using any suitable structure of the type commonly known in
the art, such as a seat track (not shown).

[0022] In addition, the vehicle seat assembly 10 includes
a vehicle occupant sensing system, generally indicated at 28.
The vehicle occupant sensing system 28 is adapted for
operative attachment to the vehicle seat assembly 10 and is
used for detecting a condition of the vehicle seat assembly
10, such as whether the seat assembly 10 is occupied,
whether the seat assembly 10 is occupied by a human
occupant, to detect the current occupant’s weight, and/or to
detect the current occupant’s sitting position.

[0023] In the embodiment shown, a restraint system, sche-
matically illustrated at 30, is positioned relative to the
vehicle seat assembly 10. The restraint system 30 can be one
of many types, such as an air bag system. As will be
discussed in greater detail below, the restraint system 30 is
operatively connected to the vehicle occupant sensing sys-
tem 28 and operates based on the condition detected in the
vehicle seat assembly 10. Although an airbag restraint
system is discussed here, those having ordinary skill in the
art will recognize that the restraint system employed with
the vehicle occupant sensing system 28 of the present
invention may be any one of a number of known types
without departing from the scope of the present invention.

[0024] The vehicle occupant sensing system 28 includes at
least one, and preferably, a plurality of conductive objects
32. In the embodiment shown, the conductive objects 32 are
disc-shaped and are made out of an electrically conductive
material. The conductive objects 32 are intermittently
spaced about the lower surface 20, or B-side, of the seat
cushion 16. The conductive objects 32 are adapted to move
in response to a load on the seat cushion 16. More specifi-
cally, when an occupant or other object (not shown) is
positioned on the upper surface 18, or A-side, of the seat
cushion 16, the foam therein moves toward the seat pan 26,
and the conductive objects 32 also move toward the seat pan
26 due to this displacement. As will be described below, this
movement allows the vehicle occupant sensing system to
detect an occupant or another condition of the vehicle seat
assembly 10.

[0025] The vehicle occupant sensing system 28 also
includes at least one, and preferably, a plurality of transmit-
ters 34. Furthermore, the vehicle occupant sensing system
28 includes at least one, and preferably, a plurality of
receivers 36. Each transmitter 34 is paired with a corre-
sponding receiver 36, and the number of these pairs corre-
sponds with the number of conductive objects 32. The
transmitters 34 and the receivers 36 are operatively disposed
underneath the lower surface 20 of the seat cushion 16, and
each transmitter/receiver pair is positioned underneath a
corresponding conductive object 32.

[0026] In the embodiment shown, the transmitters 34 and
receivers 36 are each operatively fixed to a sensor mounting
member 38. The sensor mounting member 38 is flat, rect-
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angular, and positioned between the seat pan 26 and the
conductive objects 32. The sensor mounting member 38 can
be a printed circuit board, a flexible circuit, or any other
suitable material.

[0027] Inone embodiment, each receiver 36 is operatively
fixed at a distance from a corresponding transmitter 34 on
the sensor mounting member 38. For instance, each trans-
mitter 34 and each receiver 36 are formed into coils with any
suitable number of windings and are supported on a top
surface 40 of the sensor mounting member 38. Each receiver
36 is positioned inside the coil of the transmitter 34 with a
portion of the sensor mounting member 38 separating the
two. In another embodiment not shown, the transmitter 34 is
operatively fixed to a bottom surface 42 of the sensor
mounting member 38 and the receiver 36 is operatively fixed
to the top surface 40 of the sensor mounting member 38 such
that the thickness of the sensor mounting member 38 sepa-
rates the receiver 36 from the corresponding transmitter 34.
By spatially isolating the receivers 36 from the transmitter in
this way, the receivers 36 are able to detect the distance
between the conductive objects 32 and the receivers 36 as
will be discussed in greater detail below.

[0028] The vehicle occupant sensing system 28 further
includes at least one biasing member 44. In the embodiment
shown, the biasing member 44 is a sheet of compressible and
resilient foam interposed between the array of conductive
objects 32 and the sensor mounting member 38. In one
embodiment, the conductive objects 32 are fixed to the
biasing member 44. The biasing member 44 biases the
conductive objects 32 away from the corresponding receiv-
ers 36 and transmitters 34. As such, when the weight of an
occupant or other object moves the conductive objects 32
toward the receivers 36 and transmitters 34, the biasing
member 44 provides a predetermined amount of resistance
to such movement and also returns the conductive objects 32
to a predetermined position when the weight is removed.
Those having ordinary skill in the art will recognize that the
biasing member 44 can alternatively be a variety of types,
such as a coiled or leaf spring, without departing from the
spirit of the invention.

[0029] The vehicle occupant sensing system 28 also
includes an encapsulating member 46. In the preferred
embodiment, the encapsulating member 46 is a flat, box-like
member made out of a flexible material, such as a polymer.
The encapsulating member 46 is also hollow so as to contain
the conductive objects 32, the biasing member 44, the sensor
mounting member 38, the receivers 36, and the transmitters
34. Alternatively, the vehicle occupant sensing system 28
may include a plurality of encapsulating members 46, each
encapsulating an individual grouping of a conductive object
32, a transmitter 34, and a receiver 36. With the addition of
the encapsulating member 46, the vehicle occupant sensing
system 28 is self-contained, thereby allowing the vehicle
occupant sensing system 28 to be installed into the seat
assembly 10 more easily. The encapsulating member 46 also
inhibits foreign objects from entering the entering the
vehicle occupant sensing system 28.

[0030] As will be described in greater detail below, each
transmitter 34 is operable to create a transmitted magnetic
field. More specifically, the transmitter 34 is an oscillator,
such that current sent to the transmitter 34 oscillates therein.
For instance, in one embodiment, the current may oscillate
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at 5 mHz. As the current oscillates, the transmitter 34 creates
the transmitted magnetic field with oscillating polarity. Each
conductive object 32 is operable to create a resultant mag-
netic field due to interaction with this transmitted magnetic
field. Specifically, the transmitted magnetic field induces a
flow of current in the corresponding conductive object 32.
This flow of current in turn creates the resultant magnetic
field with an oscillating polarity opposite to that of the
transmitted magnetic field. As stated above, the receiver 36
and the transmitter 34 are isolated from each other on the
sensor mounting member 38, and as such, the transmitted
magnetic field 34 created by the transmitter 34 does not
affect the receiver 36. However, the resultant magnetic field
created by the conductive object 32 induces a small electric
current to travel through the coil of the receiver 36. This
current oscillates at the same frequency as that of the
resultant magnetic field. The closer the conductive object 32
is to the corresponding transmitter 34, the stronger the
resultant magnetic field and the stronger the electric current
generated within the receiver 36. As such, the receiver 36 is
operable to detect changes in relative distance between the
corresponding conductive object 32 and the receiver 36 as a
function of the strength of the resultant magnetic field
experienced by the receiver.

[0031] The vehicle occupant sensing system 28 also
includes a controller, schematically illustrated at 48. The
controller 48 can be a separate, dedicated computerized
system, part of the general computer system of the vehicle
(not shown), or any other suitable system. A plurality of first
leads 50 electrically connects the plurality of transmitters 34
and the controller 48, and a plurality of second leads 52
electrically connects the plurality of receivers 36 and the
controller 48. As such, the controller 48 is in electrical
communication with the transmitters 34 and the receivers
36. The controller 48 sends signals to the transmitters 34 via
the first leads 50, and these signals cause the receivers to
generate the transmitted magnetic field. The controller 48
also receives signals from the receivers 36 via the second
leads 52 indicative of the relative distance between the
receivers 36 and the corresponding conductive objects 32.
The controller 48 can include an amplifier to amplify this
signal and an analog-to-digital converter to convert the
signal to a digital signal. The controller 48 can also include
phase demodulators and other filters that allow the receivers
36 to distinguish between the conductive objects 32 and
other foreign objects that may be nearby.

[0032] In the embodiment shown, the controller 48 also
includes a database 54 containing sitting reference data. The
sitting reference data of the database 54 is data amassed
through testing of the vehicle seat assembly 10. During the
testing, an occupant is positioned on the vehicle seat assem-
bly 10, and the signals transmitted from the receivers 36 to
the controller 48 are recorded as data in the database 54. This
information is correlated to the measured weight and/or
sitting position of the test occupant. These tests are repeated
multiple times with other occupants and/or with different
sitting positions so that the database 54 contains data rep-
resentative of a wide range of occupant weights (i.c., weight
data) and/or occupant sitting positions (i.e., sitting position
data). These tests could also be performed with inanimate
objects that are representative of human occupants. As will
be described in greater detail below, the database 54 is
referenced during normal operation of the vehicle occupant
sensing system 28 to thereby detect whether the seat assem-
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bly 10 is occupied, whether the seat assembly 10 is occupied
by a human occupant, to detect the current occupant’s
weight, and/or to detect the current occupant’s sitting posi-
tion. The controller 48 in turn sends signals to the restraint
system 30 based on this comparison. For instance, if the
restraint system 30 is an airbag system, and the controller 48
detects the occupant is sitting toward the front of the seat
cushion 16, the controller sends a signal to the restraint
system 30 to disable the restraint system 30 or to deploy the
restraint system 30 more gradually in the event of an
accident, thereby restraining the occupant safely. In another
example, if the controller 48 detects the occupant is below
a certain weight, the controller sends a signal to the restraint
system 30 to disable the airbag or to deploy more gradually
in the event of an accident, thereby restraining the occupant
safely. In still another example, if the controller 48 detects
that the seat cushion 16 is unoccupied or that an inanimate
object is positioned on the seat cushion 16, the controller 48
sends a signal to the restraint system 30 to disable the airbag
to thereby avoid the cost of reinstalling the airbag.

[0033] Turning now to FIG. 2, a second embodiment of a
vehicle seat assembly is generally indicated at 110, where
like numerals increased by 100 are used to designate like
structure with respect to the embodiment illustrated in FIG.
1. In this embodiment, the lower surface 120 of the seat
cushion 116 includes a plurality of depressions 156 molded
therein. The vehicle seat assembly 110 also includes a
vehicle occupant sensing system 128, an alternative embodi-
ment of the vehicle occupant sensing system 28 of FIG. 1.
A conductive object 132 is operatively fixed to the lower
surface 120, within each depression 156, of the seat cushion
116. The conductive objects 132 can be adhered, fastened,
molded, or otherwise suitably fixed to the seat cushion 116
within the depressions 156. Also, in the embodiment of FIG.
2, there are a plurality of sensor mounting members 138,
each supporting an individual transmitter and receiver. Each
sensor mounting member 138 is supported by the seat pan
126 and is positioned underneath a corresponding conduc-
tive object 132. The embodiment shown in FIG. 2 can be
manufactured differently than the embodiment of FIG. 1 in
that the conductive objects 132 can be installed into the
vehicle seat assembly 110 separate from the sensor mount-
ing member 138. Those having ordinary skill in the art will
recognize other alternative embodiments that are also within
the scope of the present invention. For instance, in one
embodiment not shown, the conductive objects 132 may be
operatively fixed to the seat pan 126 and the sensor mount-
ing member 138 may be positioned relative to the seat
cushion 116 such that loading of the seat cushion 116 moves
the transmitter 134 and receiver 136 relative to the stationary
conductive object 132.

[0034] Turning now to FIG. 3, a method of operation for
the vehicle occupant sensing system 28, 128 is schemati-
cally illustrated and generally indicated at 158. As shown,
the method 158 begins at 160, which involves “waking up”
the vehicle occupant sensing system 28, 128. The vehicle
occupant sensing system 28, 128 can be programmed to
“wake up” with an event during which the seat cushion 16,
116 is unlikely to be occupied, such as the opening of a
vehicle door, the unlocking a vehicle door, or other suitable
event. Next, in step 162, the controller 48, 148 obtains a “last
unoccupied seat condition.” As will be described in greater
detail below, the controller 48, 148 stores the signal array
coming from the receivers 36, 136 just before the vehicle
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occupant sensing system 28, 128 is turned off, and this is
termed the “last unoccupied seat condition.” Thus, in step
162, the controller 48, 148 retrieves this “last unoccupied
seat condition” saved in memory. Subsequently, in step 164,
the controller 48, 148 takes a reading of the “current seat
condition.” More specifically, the receivers 36, 136 detect
the distance to the corresponding conductive object 32, 132,
and each receiver 36, 136 sends a correlative signal to the
controller 48, 148. Step 166 involves comparing the “last
unoccupied seat condition” retrieved in step 162 to the
“current seat condition” read in step 164. The comparison
allows the vehicle occupant sensing system 28, 128 to
determine if the “current seat condition” readings are equal
to, greater than, or less than the “last unoccupied seat
condition.” In step 170, the method 158 includes resetting
the controller 48, 148. Steps 166 and 168 allow the vehicle
occupant sensing system 28, 128 to account for any changes
in seat loading while the vehicle occupant sensing system
28, 128 was not operational. For instance, temperature
changes may affect the system 28, 128 slightly, and steps
166 and 168 will account for the changes. Specifically, if the
temperature difference changes the distance between the
conductive objects 32, 132 and the corresponding receivers
36, 136, the difference will be detected in steps 166 and 168.
Once the controller 48, 148 is zeroed in step 168, the
difference will not factor in when determining the weight of
the occupant. As such, the readings become more accurate.

[0035] Once the controller 48, 148 is zeroed, step 170
involves taking a reading of the current seat condition. As
described above, step 170 includes creating the transmitted
magnetic field with each transmitter 34, 134, and then
creating the resultant magnetic field with the corresponding
conductive objects 32, 132 due to interaction with the
transmitted magnetic field. Step 170 also includes detecting
changes in relative distance between the conductive objects
32, 132 and the corresponding receivers 36, 136 as a
function of the strength of the resultant magnetic field
experienced by the receivers 36, 136. The sitting reference
data in the database 54, 154 is compared to the data
communicated from the receivers 36, 136 in step 172. This
comparison could occur in any suitable manner. For
instance, the relative distance between a single conductive
object 32, 132 and its corresponding receiver 36, 136 may be
detected by the receiver 32, 132 and a correlative signal may
then be sent to the controller 48, 148. This relative distance
is compared to the reference data for that particular grouping
of receiver 36, 136 and its conductive object 32, 132. As
such, the vehicle occupant sensing system 28, 128 can detect
one or more conditions of the vehicle seat assembly 10, 110
such as whether the seat assembly 10 is occupied, whether
the seat assembly 10 is occupied by a human occupant, to
detect the current occupant’s weight, and/or to detect the
current occupant’s sitting position.

[0036] The method 158 continues in decision block 174 in
which it is determined whether or not an end event occurs.
Turning off the engine of the vehicle or other suitable event
can serve as an end event. If an end event does not occur, the
vehicle occupant sensing system 28, 128 continues taking
readings of the current seat condition and then comparing
those readings to the sitting reference data. Once an end
event does occur, however, the method 158 moves to step
176 which involves storing the “last unoccupied seat con-
dition.” Specifically, the controller 48, 148 waits until the
seat cushion 16 is unoccupied and then takes a reading of the
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distances between the conductive objects 32, 132 and the
corresponding receivers 36, 136. As noted above, step 176
preferably occurs once the seat cushion 16, 116 is unoccu-
pied. For instance, the controller 48, 148 can wait until the
vehicle door is closed or wait until the vehicle door is locked
to initiate step 176. Then, the method 158 ends in step 178.

[0037] Thus, the vehicle occupant sensing system 28, 128
and the method of operating the same can be used to detect
whether the vehicle seat assembly 10, 110 is occupied or
vacant, the weight of the occupant, the sitting position of the
occupant, and/or other suitable seat conditions. Advanta-
geously, the vehicle occupant sensing system 28, 128
includes relatively few parts, which thereby reduces costs
and manufacturing time. Also, the vehicle occupant sensing
system 10, 110 is relatively robust because it does not rely
on bladders or other components that are more subject to
failure. Finally, the power requirements are relatively low
since the transmitters 34, 134 do not receive a large amount
of power, and the controller 48, 148 consumes relatively
little power in processing the signals from the receivers 36,
136.

[0038] The invention has been described in an illustrative
manner. It is to be understood that the terminology which
has been used is intended to be in the nature of words of
description rather than of limitation. Many modifications
and variations of the invention are possible in light of the
above teachings. Therefore, within the scope of the
appended claims, the invention may be practiced other than
as specifically described.

1. A vehicle occupant sensing system comprising:

at least one transmitter operable to create a transmitted
magnetic field;

at least one receiver operatively fixed relative to said
transmitter; and

at least one conductive object operable to create a result-
ant magnetic field due to interaction with the transmit-
ted magnetic field, said receiver operable to detect
changes in relative distance between said conductive
object and said receiver in response to a load as a
function of the strength of the resultant magnetic field
experienced by said receiver.

2. The vehicle occupant sensing system as set forth in
claim 1, further comprising a sensor mounting member, said
transmitter and said receiver each operatively fixed to the
sensor mounting member.

3. The vehicle occupant sensing system as set forth in
claim 1, wherein said receiver and said transmitter are
operatively fixed at a distance from each other so as to be
spatially isolated from each other.

4. The vehicle occupant sensing system as set forth in
claim 1, further including an encapsulating member con-
taining said transmitter, receiver, and conductive object.

5. The vehicle occupant sensing system as set forth in
claim 1, further including at least one biasing member
biasing said conductive object away from said receiver.

6. The vehicle occupant sensing system as set forth in
claim 1, further including a controller in electrical commu-
nication with said receiver, said controller containing sitting
reference data chosen from a group consisting of sitting
position data and weight data.
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7. A vehicle seat assembly comprising:

a seat cushion that includes a displaceable material and
that defines a lower surface;

at least one transmitter operable to create a transmitted
magnetic field;

at least one receiver operatively fixed relative to said
transmitter; and

at least one conductive object operable to create a result-
ant magnetic field due to interaction with the transmit-
ted magnetic field, said receiver operable to detect
changes in relative distance between said conductive
object and said receiver in response to displacement of
said displaceable material as a function of the strength
of the resultant magnetic field experienced by said
receiver, thereby detecting a condition of the seat
cushion.

8. A vehicle seat assembly as set forth in claim 7, wherein
said conductive object is operatively fixed to said lower
surface of said seat cushion.

9. A vehicle seat assembly as set forth in claim 7, wherein
said transmitter and said receiver are operatively disposed
underneath the lower surface of said seat cushion.

10. A vehicle seat assembly as set forth in claim 7, further
including an encapsulating member containing said trans-
mitter, receiver, and conductive object.

11. A vehicle seat assembly as set forth in claim 7, further
including a controller in electrical communication with said
receiver, said controller containing sitting reference data
chosen from a group consisting of sitting position data and
weight data.

12. A vehicle seat assembly as set forth in claim 7, further
comprising a sensor mounting member, said transmitter and
said receiver each operatively fixed to the sensor mounting
member.

13. A vehicle seat assembly as set forth in claim 7,
wherein said receiver and said transmitter are operatively
fixed at a distance from each other so as to be spatially
isolated from each other.

14. The vehicle seat assembly as set forth in claim 7,
further including at least one biasing member biasing said
conductive object away from said receiver.

15. A method of detecting a condition of a vehicle seat
assembly with a vehicle occupant sensing system including
at least one transmitter, at least one receiver, and at least one
conductive object, said method comprising the steps of:

generating a transmitted magnetic field;

generating a resultant magnetic field due to interaction of
the conductive object with said transmitted magnetic
field;

detecting changes in relative distance between the con-
ductive object and the receiver as a function of the
strength of the resultant magnetic field experienced by
the receiver.

16. A method of detecting a condition of a vehicle seat

assembly as set forth in claim 15, further including the step
of:

comparing sitting reference data to relative distance
detected between the conductive object and the
receiver.
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17. A method of detecting a condition of a vehicle seat
assembly as set forth in claim 15, further including the step
of:

comparing a last unoccupied seat condition to a current
seat condition before generating a transmitted magnetic
field.
18. A method of detecting a condition of a vehicle seat
assembly as set forth in claim 17, further including the step
of:

resetting a controller that is in operative communication
with the receiver and the transmitter before generating
a transmitted magnetic field.
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19. A method of detecting a condition of a vehicle seat
assembly as set forth in claim 15, further including the step
of:

waking up the vehicle occupant sensing system with an
event chosen from a group consisting of opening a door
and unlocking a door before generating a transmitted
magnetic field.
20. A method of detecting a condition of a vehicle seat
assembly as set forth in claim 19, further including the step
of:

storing a last unoccupied seat condition.

#* #* #* #* #*
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