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CLAIMS:

1. A compuier implemented method of controlling an inleractive hybrid environment representing
a motorised sporting event at a track, the interactive hybrid environment including representations of
real and virtual vehicles on the track, the method comprising:

Receiving a stream of real sensor data, the real sensor data comprising:

a. real kinematic data of a real vehicle on the track, the real kinematic data being
captured by infra-red sensors at the track, and

b. real control data regarding the control of the real vehicle by a driver, the real control
data being captured by vehicle sensors and oblained via telemetry systems from the
real vehicle;

Determining the position and kinematic behaviour of the representation of the real vehicle
within the inferactive hybrid environment using the real kinematic data;

Using the real control data and the real kinematic data o creale a black box determination of
the position of the real vehicle on the track based on the real controi data;

Receiving a stream of computer-generated control data which is obtained by user interaction
with a computer presenting the interactive hybrid environment to the user and capiuring the user
inputs to control kinematic behaviour the representation of the virtual vehicle; and

Determining the position and kinematic behaviour of the representation of the virlual vehicle
within the interactive hybrid environment by using the black box determination and the computer-
generated controf data.

2. The computer implemented method of Claim 1, wherein the real sensor data comprises real
kinematic data of a plurality of real vehicles on the track and real control data regarding the control of
each of the plurality of the real vehicles by a respective driver.

3. The computer implemenied method of Claim 2, wherein the real sensor data of sach real
vehicle of the plurality of the real vehicles includes a vehicle identifier.

4. The computer implemented method of Claim 2 or 3, wherein the siream of compuier-
generated controf data comprises a plurality of streams of computer-generaied data, each stream
being generated by a different user interaction with a respective computer and capture of the
respective user inputs.

5. The computer implemenied method of Claim 4, wherein the stream of computer-generated
control data of each of the plurality of streams of computer-generated data includes a computer
device identifier.

8. The computer implemented method of any of Claims 2 {¢ 4, wherein the plurality of real
vehicles is less than the pluralily of streams of computer-generated data sireams and the method
further comprises linking a subset of the plurality of representations of viriual vehicles with a
representation of one real vehicle to create a linked representiation.

7. The computer implemented method of Claim 6, further comprising using the linked
representation to represent the subset of the plurality of representations of virtual vehicles within the
interactive hybrid environment whilst the position of the virtual vehicle of the subset is within tolerance
limits of the real vehicle.

8. The computer implemented method of Claim € or 7, wherein the plurality of computer-
generated data streams is a plurality of times larger than the plurality of real vehicles and the linking
step comprises linking each of the plurality of computer-generated data to the plurality of
representations of real vehicles in an even distribution.
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9. The computer implemented method of Claim 8 or 7, wherein the plurality of computer-
generated dala streams is a plurality of times larger than the plurality of real vehicles and the linking
step comprises linking each of the plurality of computer-generated data to the plurality of
representations of real vehicles in a logarithmic distribution.

10. The computer implemented method of any of Claims 1 to 9, further comprising:

updating the interactive hybrid environment with new positions of the representations of the
real and virtual vehicles as determined by the received real sensor data and computer-generated
data;

generating the updated interactive hybrid environment; and

broadcasting the updated interactive hybrid environment from a central server to a plurality of
remotely located computers.

11, The computer implemented method of any of Claims 1 {o 9, further comprising:

broadcasting the black box determination and the real sensor data from a central serverto a
plurality of remotely located computers;

generaling the interactive hybrid environment at each remotely located computer;

updating the interactive hybrid environment with new positions of the representations of the
real and virtual vehicles as determined by the received real sensor data and computer-generaied
daia; and

transmitling the new positions of the representations of the virtual vehicles 1o the central
server.

12. The computer implemented method of any of Claims 1 to 11, further comprising varying the
association between the compuler-generated control data and the resultant position of the virtual
vehicie using an artificial intelligence engine, which references the black box determination.

13. The computer implemented method of any of Claims 1 to 12, wherein the received real
kinematic data comprises longitudinal positional data with respect 1o the track, lateral positional data
with respect {0 the track and vehicle orientation data with respect to the track.

14, The computer implemented method of any of Claims 1 1o 13, wherein the real control data
comprises one or more of steering wheel position, accelerator position, braking pedal position and
gear selection of the real vehicle.

15. The computer implemented method of any of Claims 1 to 14, further comprising retrieving the
real sensor data from a data siore which has stored copy of the real sensor data as the real sensor
daia was generated.

16. The computer implemented method of any of Claims 1 to 14, wherein the receiving step
comprises receiving the real sensor data substantially in real time as the sporiing event is occuiring.

17. The computer implemented method of any of Claims 1 to 16, wherein the stream of real
sensor data has a sampling rate of at least 25Hz and the position of the real vehicle at a peint in time
is captured and provided io the interactive hybrid environment within 40 milliseconds of being
capiured.

18. The computer implemented method of any of Claims 1 to 16, wherein the siream of real
sensor data has a sampling rate of at least 80Hz and the position of the real vehicle at a point in time
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is captured and provided to the interactive hybrid environment within 16.7 milliseconds of being
captured.

19. The computer implemented method of any of Claims 1 o 18, further comprising using stored
daia models to generate the interactive hybrid environment.

20. The computer implemenied method of any of Claims 1 to 19, further comprising receiving a
stream of video data from the real vehicle and including the siream of video data in the interactive
hybrid environment.

21. The computer implemented method of any of Claims 1 to 20, further comprising receiving a
stream of audio data from the real vehicle and including the stream of video data in the interactive
hybrid environment.

22. The computer implemented method of Claim 2 or any of Claims 3 io 21 as dependent on
Claim 2, further comprising linking the representation of one of the virtual vehicles of the plurality of
virtual vehicles to a representation of one of the real vehicles of the pluraiity of real vehicles at a point
in time when the position of the representation of the virtual vehicle is within a predetermined
threshold of the position of the representation of the real vehicle and using the representation of the
real vehicle as the representation of the virtual vehicle in the interactive hybrid environment.

23. The computer implemented method of Claim 22 as dependent on Claim 20 or 21, wherein the
linking step activates the provision of the received stream of audio or video data from the reai vehicie
o the computer presenting the interactive hybrid environment 1o the user.

24. The computer implemented method of Claim 22 or 23, further comprising uniinking the
representation of one of the virtual vehicles of the plurality of virtual vehicles with the representation of
one of the real vehicles of the pluralily of real vehicles at a point in time when the position of the
representation of the virtual vehicle is cutside the predetermined threshold of the position of the
representation of the real vehicle and presenting the representation of the virtual vehicle separately o
the representation of the real vehicle within the interactive hybrid environment.

25. The computer implemented method of any of Claims 22 to 24, further comprising providing
details of any virtual vehicle linked to a representation of the real vehicle to a remotely located third
parly compuier.

28. The computer implemented method of Claim 2 or any of Claims 3 to 25 as dependent on
Claim 2, wherein each real vehicle has a sei of performance characteristics and the method further
comprises determining the closest positioned representation of a real vehicle of the plurality of real
vehicies to the representation of the virtual vehicle and adopling the set of performance
characteristics of the closest representation of the real vehicle as the performance characteristics of
the virtual vehicle.

27. The computer implemented method of any of Claims 1 to 26, further comprising capturing a
positional data of the real vehicle on the track using said infra-red sensors, converting the positional
data over time into the stream of real kinematic data and transmilting the same in realtime to a
ceniral server.

28. The computer implemented method of Claim 27, wherein the capluring step comprises

capturing the positional data using groups of sensors monitoring different portions of the track,
wherein each sensor in each group of sensors detects infra-red radiation either emitled, reflected or
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transmitied from the one or more vehicles operating on the track within a field of view (FOV) of the
Sensor.

28. The computer implemented method of Claim 28, further comprising processing the infra-red
radiation delected by the infra-red sensor to delermine kinematic data of the one or more real vehicles
operating on the track.

30. A compuier system for controlling an interactive hybrid environment representing a motorised
sporiing event at a track, the interactive hybrid environment including representations of real and
virtual vehicles on the frack, the system comprising:

a receiver for receiving a stream of real sensor data, the real sensor data comprising real
kinematic data of a real vehicle on the track and real control data regarding the control of the real
vehicie by a driver, the real kinematic data being captured by infra-red sensors at the track and the
real conirol daia being captured by vehicle sensors and oblained via telemetry systems from the real
vehicle;

a virtual race command processor configured o receive a siream of computer-generated
control data which is obtained by user interaction with a computer presenting the interactive hybrid
environment o the user and capturing the user inputs to conirol kinematic behaviour the
representation of the virtual vehicle; and

a virtual race simulation engine including:

a race simulation cutput engine for determining the position and kinematic behaviour
of the representation of the real vehicle within the interactive hybrid environment using the
real kinematic data;

a reference black box model generator configured o use the real control data and the
real kinematic data fo create a black box determination of the position of the real vehicle on
the track based on the real control data; and

a gaming black box implementing engine configured fo determine the position and
kinematic behaviour of the representation of the virtual vehicle within the interactive hybrid
environment by using the black box determination and the compuier-generated control data.

31. The computer system of Claim 30, further comprising an artificial intelligence engine which is
configured to vary the association between and the resuliani position of the virtual vehicle.

32. The computer system of Claim 31, wherein the artificial intelligence engine is configured to
broaden thresholds required of the received computer-generated control data to generate a given
position of the virtual vehicle.

33. A sensing system for providing positional data of one or more moving entities operating on an
enactment area to a central server, the sensing system comprising a plurality of sensor groups, each
of the sensor groups being configured io monitor a portion of the enaciment area, and each of the
Senser groups comprising:

a plurality of positional sensing devices positioned around the enactment area, with each of
the positional sensing devices configured to monitor a different portion of the enactment area from an
elevated position, wherein each of the positional sensing devices comprises:

an infra-red sensor having a field of view (FOV) for detecting infra-red radiation either
emitied, reflected or transmitted from the one or more moving entilies operating on the
enactment area within the FOV and generaling a sensor cutput; and

a transmitter configured io transmit the sensor ouiput of the infrared sensor, or
information derived therefrom, to another one of the plurality of positional sensing devices of
its sensor group which acls as a communications node for that sensor group ; and
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communications equipment communicably coupled to the positional sensing device which
acts as the communications node within a sensor group, the communications equipment being
configured to transmit the sensor output, or the information derived therefrom, of each infra-red
sensor of the sensor group {o a central collation server.

34, A sensing system of Claim 33, wherein each of the sensor groups comprises 10 or less
positional sensing devices.

35. A sensing system of Claim 33 or 34, wherein at least one of the positional sensing devices of
the sensor group comprises a processor configured {o determine current kinematic data of the one or
more moving entities operating on the enactment area within the FOV, in at least two dimensions,
based on the sensor outputi, or information derived therefrom.

38. A sensing system of any of Claims 33 to 35, wherein a first sensor group of the plurality of
senser groups is configured o relay the sensor cutput, or information derived therefrom, determined
by the first senser group onto a second sensor group of the plurality of sensor groups.

37. A sensing system of any of Claims 33 to 38, wherein one or more of the plurality of sensing
devices comprises a Long Wave Infra-Red (LWIR) microbolometer or Medium Wave Infra-Red
(MWIR) photon detecting camera configured to detect thermal IR emitied by the one or more real
moving entities on the enactment area.

38. A sensing system of any of Claims 33 to 37, wherein one or more of the plurality of sensing
devices comprises one of a Short Wave Infra-Red (SWIR) or Near Infra-Red (NIR} photon detecting
camera to detect broadband or narrowband light emiited or reflecied or iransmiited from the moving
entity.

39. A sensing system of any of Claims 33 to 38, wherein one or more of the plurality of positional
sensing devices have a frame rate of at leasi 60Hz.

40, A sensing system of any of Claims 33 to 38, wherein one or more of the plurality of positionatl
sensing devices comprises an LED fisodlamp directed toward a portion of enaciment area and is
configured io deiect reflected light originating from the LED fiocdlamp.

41. A sensing system of any of Claims 33 to 40, wherein one or more of the plurality of positional
sensing devices is configured to detect an infra-red signature of the moving entity composed of
modulated infra-red light.

42. A sensing system of Claim 41, wherein one or more of the plurslity of positional sensing
devices is configured to detect a unique identifier of the moving entity based on the infra-red
signature.

43. A sensing system of any of Claims 33 to 42, wherein one or more of the plurality of positionai
sensing devices are configured to detect infra-red radiation reflected or emilted at edges of the
enactment area and the system is configured {o use the detected information as a frame of reference
o determine a lalerai position of the moving entity.

44, A sensing system of any of Claims 33 {0 43, wherein al least some of the positional sensing
devices are arranged to have a boresight of their fleld of view (FOV) which is at an acute angle 1o the
horizontal plane and face oncoming moving entities in use as they progress through the enactment
area.
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45, A sensing system of any of Claims 33 o 44, wherein at least some of the plurality of
positional sensing devices comprise an FOV of 20 to 30 degrees and a detection range up io 50
metres.

48, A sensing system of any of Claims 33 to 45, wherein at least some of the plurality of
positional sensing devices comprise an FOV of 70 degrees and a detection range up to 15 metres.

47. A sensing system of any of Claims 33 to 46, further comprising a GPS receiver, the GPS
receiver providing a time stamp for the sensor output, or information derived therefrom, and the
system being configured fo use the time stamp to establish a common time reference for sensor
output or data derived therefrom from at least some of the pesitional sensing devices.

48. A sensing system of any of Claims 33 to 47, wherein the communications equipment is
configured to operate at a minimum 25 Hz refresh rate to provide the sensor oulpui or information
derived therefrom, of the one or more moving entities operating on the enaciment area io the central
server,

49. A sensing system of any of Claims 33 {0 47, wherein the communications equipment is
configured o operale at a minimum 60 Hz refresh rate {o provide the sensor ocutput or information
derived therefrom, of the one or more moving entities operating on the enactment area 1o the central
server.

50. A sensing system of any of Claims 33 to 48, wherein the sysiem is configured {o determine
the longitudinal position along the enactment area, the lateral position across the enactment area and
a rotational orientation of the moving entity.

51. A sensing system of any of Claims 33 to 50, wherein the plurality of positional sensing
devices of a sensor group is arranged in sequence and a positional sensing device at a mid-peint of

the sequences acts as the communications node of the sensor group.

52. A sensing system of any of Claims 33 {0 51, wherein the moving enlities comprise vehicles
and the enactment area comprises a track.
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