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with a 50 ohm impedance, the current is small, it is therefore
preferable to use the method described herein.

[0310] Among the inventions disclosed above is an
arrangement for obtaining and conveying information about
occupancy of a passenger compartment of a vehicle which
comprises at least one wave-receiving sensor for receiving
waves from the passenger compartment, generating means
coupled to the wave-receiving sensor(s) for generating infor-
mation about the occupancy of the passenger compartment
based on the waves received by the wave-receiving sensor(s)
and communications means coupled to the generating means
for transmitting the information about the occupancy of the
passenger compartment. As such, response personnel can
receive the information about the occupancy of the passen-
ger compartment and respond appropriately, if necessary
There may be several wave-receiving sensors and they may
be, e.g., ultrasonic wave-receiving sensors, electromagnetic
wave-receiving sensors, electric, magnetic or electromag-
netic field sensors, antenna near field modification sensing
sensors, energy absorption sensors, capacitance sensors, or
combinations thereof The information about the occupancy
of the passenger compartment can include the number of
occupants in the passenger compartment, as well as whether
each occupant is moving non-reflexively and breathing. A
transmitter may be provided for transmitting waves into the
passenger compartment such that each wave-receiving sen-
sor receives waves transmitted from the transmitter and
modified by passing into and at least partially through the
passenger compartment. Waves may also be from natural
sources such as the sun, from lights on a vehicle or roadway,
or radiation naturally emitted from the occupant or other
object in the vehicle.

[0311] One or more memory units may be coupled to the
generating means for storing the information about the
occupancy of the passenger compartment and to the com-
munications means. The communications means then can
interrogate the memory unit(s) upon a crash of the vehicle to
thereby obtain the information about the occupancy of the
passenger compartment. In one particularly useful embodi-
ment, means for determining the health state of at least one
occupant are provided, e.g., a heartbeat sensor, a motion
sensor such as a micropower impulse radar sensor for
detecting motion of the at least one occupant and motion
sensor for determining whether the occupant(s) is/are
breathing, and coupled to the communications means. The
communications means can interrogate the health state
determining means upon a crash of the vehicle, or some
other event or even continuously, to thereby obtain and
transmit the health state of the occupant(s). The health state
determining means can also comprise a chemical sensor for
analyzing the amount of carbon dioxide in the passenger
compartment or around the at least one occupant or for
detecting the presence of blood in the passenger compart-
ment. Movement of the occupant can be determined by
monitoring the weight distribution of the occupant(s), or an
analysis of waves from the space occupied by the occu-
pant(s). Each wave-receiving sensor generates a signal rep-
resentative of the waves received thereby and the generating
means may comprise a processor for receiving and analyz-
ing the signal from the wave-receiving sensor in order to
generate the information about the occupancy of the pas-
senger compartment. The processor can comprise pattern
recognition means for classifying an occupant of the seat so
that the information about the occupancy of the passenger
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compartment includes the classification of the occupant. The
wave-receiving sensor may be a micropower impulse radar
sensor adapted to detect motion of an occupant whereby the
motion of the occupant or absence of motion of the occupant
is indicative of whether the occupant is breathing. As such,
the information about the occupancy of the passenger com-
partment generated by the generating means is an indication
of whether the occupant is breathing. Also, the wave-
receiving sensor may generate a signal representative of the
waves received thereby and the generating means receive
this signal over time and determine whether any occupants
in the passenger compartment are moving. As such, the
information about the occupancy of the passenger compart-
ment generated by the generating means includes the num-
ber of moving and non-moving occupants in the passenger
compartment.

[0312] A related method for obtaining and conveying
information about occupancy of a passenger compartment of
a vehicle comprises the steps of receiving waves from the
passenger compartment, generating information about the
occupancy of the passenger compartment based on the
received waves, and transmitting the information about the
occupancy of the passenger compartment whereby response
personnel can receive the information about the occupancy
of the passenger compartment Waves may be transmitted
into the passenger compartment whereby the transmitted
waves are modified by passing into and at least partially
through the passenger compartment and then received. The
information about the occupancy of the passenger compart-
ment may be stored in at least one memory unit which is
subsequently interrogated upon a crash of the vehicle to
thereby obtain the information about the occupancy of the
passenger compartment and thereafter the information with
or without pictures of the passenger compartment before,
during and/or after a crash or other event can be sent to a
remote location such as an emergency services personnel
station. A signal representative of the received waves can be
generated by sensors and analyzed in order to generate the
information about the state of health of at least one occupant
of the passenger compartment and/or to generate the infor-
mation about the occupancy of the passenger compartment
(ie., determine non-reflexive movement and/or breathing
indicating life). Pattern recognition techniques, e.g., a
trained neural network, can be applied to analyze the signal
and thereby recognize and identify any occupants of the
passenger compartment. In this case, the identification of the
occupants of the passenger compartment can be included
into the information about the occupancy of the passenger
compartment.

[0313] Other embodiments disclosed above are directed to
methods and arrangements for controlling deployment of an
airbag. One exemplifying embodiment of an arrangement
for controlling deployment of an airbag from an airbag
module to protect an occupant in a seat of a vehicle in a crash
comprises determining means for determining the position
of the occupant or a part thereof, and control means coupled
to the determining means for controlling deployment of the
airbag based on the determined position of the occupant or
part thereof. The determining means may comprise receiver
means, e.g., a wave-receiving transducer such as an elec-
tromagnetic wave receiver (such as a SAW, CCD, CMOS,
capacitor plate or antenna) or an ultrasonic transducer, for
receiving waves from a space above a seat portion of the seat
and processor means coupled to the receiver means for



