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(54) Title: BIOSENSOR DEVICE AND METHOD

(57) Abstract: In part, one aspect
of the invention relates to a portable,
handheld biosensor device that is held
between two fingers of the same hand
or otherwise contacts two points on a
user's skin. The sensor device includes
a pair of conductive or semi- conductive
electrodes and associated circuitry
designed to sense, amplify and digitize
the electrical conductance of the skin
between the electrodes. The device
can additionally be configured to sense
additional biometrics from the fingers,
including blood oxygenation and skin
temperature. Digitized biometric values
are transmitted wirelessly (or via direct
wire connection, such as a USB cable)
to a computing device where the data is

2 , 3 utilized to generate a control parameter
in a software application whose purpose
is to provide anxiety biofeedback or
entertainment.
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CLAIMS

What is claimed is:

1. A biometric sensor comprising:

(a) an ergonomically shaped device housing, the housing shaped to fit between
a first digit and a second digit of a user's hand ;

(b) a first sensor surface disposed proximate to the housing to contact the first
digit;

(c) a second sensor surface disposed proximate to the housing to contact the
second digit; and

(d) a signal receiving element disposed within the housing and in electrical
communication with the first sensor surface and the second sensor surface, and the
signal receiving element designed to sense a physiological characteristic of the user.

2. The biometric sensor of claim 1 wherein the first digit is a thumb and the
second digit is a forefinger.

3. The biometric sensor of claim 1 wherein the sensor surfaces are disposed on
opposite faces of the housing.

4. The biometric sensor of claim 3, where the sensor surfaces are substantially
parallel and face away from each other.

5. The biometric sensor of claim 4 wherein the distance between sensor surfaces
ranges from about 1 cm to about 4 cm.

6. The biometric sensor of claim 1 wherein the longest dimension of the housing
ranges from about 1 cm to about 6 cm.

7. The biometric sensor of claim 1 wherein the housing has a substantially
teardrop shape.

8. The biometric sensor of claim 1 further comprising a circuit that either
amplifies, filters or digitizes a received biometric signal.

9. A biometric apparatus comprising:

(a) a first electrode and a second electrode, the first and second electrodes
sufficiently conductive to transduce electrodermal activity, the first electrode and the
second electrode disposed proximate to a housing;

(b) an amplifier in electrical communication with the first and second
electrodes, the amplifier adapted to amplify a transduced signal;

(c) a converter in electrical communication with the amplifier, wherein the
converter converts analog signals to digital signals;

(d) a processor, the processor in electrical communication with the converter,
the processor capable of controlling a flow of digitized data, the processor disposed
within the housing; and
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(e) a transmitter, the transmitter adapted to transmit data generated by the
processor.

10. The apparatus of claim 9 wherein the transmitter is a wireless transmitter.

11. The apparatus of claim 9 further comprising a filter that passes more of a
phasic component of the electrodermal signal than a tonic component of the
electrodermal signal.

12. The apparatus of claim 11 wherein said filter is designed to substantially
remove said tonic component, and wherein said processor is programmed to (i) track
variations in said tonic component of the electrodermal signal over time, and (ii)
provide feedback parameters to said filter that enable it to more substantially remove
said tonic component.

13. The apparatus of claim 9 further comprising a detector element in
communication with the processor.

14. The apparatus of claim 13 wherein the detector element is selected from the
group consisting of a photodetector, a thermocouple, a temperature sensor, and a
blood oxygen level sensor.

15. The apparatus of claim 9 wherein the data is transmitted to a client computing
device including, but not limited to a personal computer, a handheld device, a mobile
phone, a home entertainment system, a game console, wherein the client device
performs the majority of the processing of the user data and audiovisual presentation
to the user.

16. A method of determining the anxiety level of a user from an electrodermal
signal, the method comprising the steps of:

(a) receiving electrodermal data from the user;

(b) filtering the data to remove high frequency components;

(c) calculating the slope of the filtered data;

(d) thresholding the filtered data;

(e) accumulating a number of events within a threshold value; and

(f) determining a number of accumulated events for a given time period.

17. The method of claim 16 further comprising the step of generating inputs for a
controllable system in response to the number of events.

18. The method of claim 16 wherein the high frequency components correspond to
an electrodermal response.

19. A system for providing client applications based on biometric data,
comprising:

(a) a biometric sensor comprising:

(i) a first electrode and a second electrode, the first and second
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electrodes sufficiently conductive to transduce electrodermal activity, the first
electrode and the second electrode disposed proximate to a housing;

(ii) an amplifier in electrical communication with the first and second
electrodes, the amplifier adapted to amplify a transduced electrodermal signal;

(iii) a converter in electrical communication with the amplifier,
wherein the converter converts analog electrodermal signals to digital electrodermal
data;

(iv) a biometric processor in electrical communication with the
converter, the biometric processor capable of controlling a flow of digitized data from
the converter, the biometric processor disposed within the housing; and

(v) a wireless link controller, the wireless link controller adapted to
wirelessly enable the processor to exchange digital data with a client computing
device; and

(b) a client computing device comprising:

(i) a wireless link controller, the wireless link controller adapted to
wirelessly enable the client computing device to exchange digital data with the
biometric processor ; and

(ii) a client processor for processing digital data provided by the
wireless link controller, and running a client application that uses the digital data as
input.

20. The system of claim 19 wherein said first and second electrodes are
substantially parallel and face away from each other.

21. The system of claim 20 wherein the distance between said first and second
electrodes is from about 1 cm to about 4 cm.

22. The system of claim 19 wherein said biometric sensor further comprises a
filter that passes more of a phasic component of the electrodermal signal than a tonic
component of the electrodermal signal.

23. The system of claim 22 wherein said filter is designed to substantially remove
said tonic component, and wherein said processor is programmed to (i) track
variations in said tonic component of the electrodermal signal over time, and (ii)
provide feedback parameters to said filter that enable it to more substantially remove
said tonic component.

24. The system of claim 22 wherein said client computing device further
comprises a digital signal analyzer that extracts one or more features from the
electrodermal data received from the biometric processor and provides the features to
said client application.

25. The system of claim 24 wherein said one or more features are selected from
the group consisting of a stress level, an anxiety level and a relaxation level.

26. The system of claim 24 wherein said client application is a virtual agent
application wherein said features modify the state of a virtual agent causing the
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behavior of the virtual agent to change.

27. The system of claim 26 wherein said virtual agent is selected from the group
consisting of a virtual person, a virtual pet and a virtual plant.

28. A method for providing an interactive virtual agent comprising the steps of:

(a) receiving biometric data about a user from one or more biosensors;

(b) extracting a feature from the biometric data wherein said feature is selected
from the group consisting of a stress level, an anxiety level and a relaxation level;

(c) providing the feature to a client application;

(d) maintaining by the client application a set of states, each state representing
a behavior to be performed by a virtual agent;

(e) modifying the current state of the virtual agent based on the provided
feature; and

(f) generating an audiovisual presentation by the client application based on
the current state of the virtual agent.

29. The method of claim 28 wherein said at least one or more biosensors are
selected from the group consisting of an electrodermal sensor, a photodetector, a
thermocouple, a temperature sensor, and a blood oxygen level sensor.

30. The method of claim 28 wherein said one or more biosensors includes an
electrodermal sensor that provides electrodermal data wherein said electrodermal data
has a phasic component, said method further comprising the step of filtering said
electrodermal data to obtain the phasic component.

31. The method of claim 28 wherein said virtual agent is selected from the group
consisting of a virtual person, a virtual pet and a virtual plant.

32. The method of claim 31 wherein said behaviors represented by said states
include one or more of feeding and a display of hunger.
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