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Interactive Sporting Apparatus

Field of the invention

The present invention relates to electronic sporting apparatus, particularly interactive

electronic sporting apparatus.

Background to the invention

A variety of electronic sporting apparatus have been proposed for conducting

sporting games designed to train the physical and/or mental abilities of one or more

participants.

For example, it is known to provide apparatus which generate sensory stimuli which

dictate activities to be carried out by participants in a sporting game. It has also been

proposed to provide more interactive apparatus, such as apparatus which includes a

base station attached by a wired connection to stations which include a light and a

switch. When the switch attached to a particular station is pressed, the base station

causes the light attached to another identical station to light up. This apparatus has

only a limited number of practical sporting applications and can generally only be

used by a single participant at a time.



The present invention aims to provide improved sporting apparatus which is

interactive and can be used to conveniently implement and manage a range of

sporting games.

Some aspects of the invention are directed to sporting apparatus which is usable by a

plurality of participants at the same time and which, in some circumstances, is

operable to record performance data relating to individual participants who use the

apparatus simultaneously.

Further benefits will be apparent from the following description.

Summary of the invention

According to the present invention, there is provided interactive sporting apparatus

comprising a control unit and a plurality of interactive units, the interactive units

comprising:

at least one signalling device which is operable to generate a sensory

stimulus or a signalling device interface adapted to demountably retain a

signalling device for generating a sensory stimulus; and

at least one sensor which is operable by a game participant proximate to an

interactive unit to generate a sensing event or a sensor interface adapted to

demountably retain a sensor operable by a game participant proximate to an

interactive unit to generate a sensing event;

wherein the control unit is operable to communicate remotely with the

plurality of interactive units to specify sensory stimuli to be generated by the

plurality of interactive units.

The signalling devices may be integral to each interactive unit. Alternatively, in

embodiments which employ a signalling device interface, a signalling device selected

from a group of different signalling devices can be demountably retained by the

signalling device interface of a particular interactive unit allowing for individual

customisation of each interactive unit.

The sensors may be integral to each interactive unit. Alternatively, in embodiments



which employ a sensor interface, a sensor selected from a group of different sensors

can be demountably retained by the sensor interface of a particular interactive unit

allowing for individual customisation of each interactive unit.

Preferably, the interactive sporting apparatus is operable to record data relating to

sensing events. For example, the interactive sporting apparatus may be operable to

record the period of time which elapses between a sensory stimulus generated by a

signalling device and a sensing event, or the period of time between sensing events

generated on two separate interactive units.

Data relating to sensing events may be recorded by the plurality of interactive units

and relayed to the control unit. Data relating to sensing events (for example, data

communicating that a sensing event has taken place) may be relayed from an

interactive unit to the control unit and stored by the control unit. The control unit may

be operable to calculate data concerning sensing events which took place at a

plurality of different interactive units, for example, the period of time between a

sensing event at a first interactive unit and a subsequent sensing event at a second

interactive unit.

The control unit and the plurality of interactive units may communicate using wired

connections. However, the control unit and the plurality of interactive units are

preferably adapted to communicate wirelessly. Each interactive unit may be adapted

to communicate directly with the control unit. Alternatively, or as well, each

interactive unit may be adapted to communicate with other interactive units.

Accordingly, the control unit and the plurality of interactive units may be operable to

form a wireless communications network. To facilitate wireless communication, the

control unit and each interactive unit may comprise a wireless transceiver, for

example a radio-frequency wireless transceiver. Alternatively, or additionally, the

control unit and the plurality of interactive units may be operable to communicate

ultrasonically or by using infra-red light.

Preferably, each interactive unit comprises a programmable electronic processor,

such as a microprocessor or microcontroller, which is operable to control the

generation of sensory stimuli by the signalling device dependent on a program. The

electronic processor may also be responsive to a sensing event generated by a

sensor. A received program may determine actions carried out in response to a



sensing event or may specify performance data which is recorded, where relevant.

The interactive units may be operable to generate sensory stimuli responsive to

sensing events, as specified by a program. A program may comprise either or both

program code which determines actions to be carried out by the electronic processor

and data which defines actions, such as sound data which specifies an audible

sensory stimulus.

The control unit may be operable to distribute different programs to different

interactive units. The control unit may be operable to distribute the same program to

different interactive units, but different interactive units may be adapted to respond

differently to the program, for example, they may respond to different parts of the

same program or the program may comprise data which relates to different

interactive units. Accordingly, interactive sporting apparatus may be provided in

which two or more of the plurality of interactive units interact differently, for example,

two or more of the plurality of interactive units may generate different sensory stimuli

(e.g. different sounds, such as different spoken commands) responsive to sensing

events.

Alternatively, or as well, the control unit may comprise a programmable electronic

processor, such as a microprocessor or microcontroller, which is operable to control

the generation of sensory stimuli by the interactive units responsive to a program

executed by the control unit. The control unit may be operable to transmit

instructions to interactive units to generate sensory stimuli responsive to receiving

data from an interactive unit which indicates that a sensing event has occurred.

The interactive units may generate a sensory stimulus responsive to a sensing event

occurring at the same interactive unit. For example, a sensory stimulus may be

generated by the signalling device of an interactive unit responsive to a sensing event

at the same interactive unit. This response may be determined without reference to

the control unit or other interactive units, under the control of the individual interactive

unit.

The interactive units may generate a sensory stimulus responsive to a sensing event

occurring at a different interactive unit. For example, a sensory stimulus may be

generated responsive to a sensing event at a different interactive unit. To facilitate

this, a first interactive unit may transmit a message to a second interactive unit

responsive to a sensing event at the first interactive, or a first interactive unit may



transmit a message to the control unit responsive to a sensing event whereupon the

control unit transmits a message to the second interactive unit. The sensory stimulus

generated by the second interactive unit may be determined by a program pre-stored

at the second interactive unit or may be determined by data sent to the second

interactive unit by the control unit.

The signalling device may be operable to generate a visual stimulus. For example,

the signalling device may comprise a light. The signalling device may be operable to

generate an audio stimulus, such as a sound. The signalling device may be operable

to generate speech, such as a spoken command or instruction. Apparatus may be

provided in which two or more of the interactive units are operable to generate

different stimuli. Two of more of the interactive units may be operable to generate

different stimuli in response to equivalent sensing events, for example to generate

different sounds, such as different spoken commands or instructions, responsive to

the pushing of a button on the interactive unit.

The interactive units may be operable to generate sensory stimuli at specific times,

for example specific times after a program is started. A program may be started by

an instruction generated by the control unit responsive to an input from a user of the

control unit (the controller).

The control unit may comprise input devices, such as buttons on a keyboard,

switches or regions on a touch screen, corresponding to particular interactive units,

which is operable to cause a corresponding interactive unit to generate a sensory

stimulus responsive to operation of the input devices by the controller.

Alternatively, a personal computer, such as a laptop computer or a personal digital

assistant (PDA), may function as the control unit directly. In this case, the plurality of

interactive units communicates directly with the personal computer. A program may

be started by an instruction generated by the personal computer, functioning as the

control unit, responsive to an input from a user of the personal computer.

Alternatively, the control unit may be adapted to communicate with and receive

instructions from an external computer. In this case, the control unit preferably

comprises an external electronic interface which is operable to communicate with an

external user interface, such as an external computer, such that the external user

interface is in electronic communication with the control unit. The external electronic



interface may be a wireless interface to facilitate wireless communication. Equally,

the external electronic interface may be a wired interface.

The control unit may be operable to communicate stored performance data to the

external computer.

The sensor may comprise a manually operated button or switch. The button or

switch may be located on the top of the interactive device. The button or switch may

be located towards the base of the interactive device. The button or switch may be

operable by the wheel of a wheelchair. The sensor may require physical contact by a

game participant in order to generate a sensing event. The sensor may be operable

by a projectile, such as a bean bag, thrown by a game participant in order to generate

a sensing event.

The sensor may be remotely actuated. In this case, the sensor may comprise a light

barrier operable between two or more interactive units. The light barrier may be

actuated by a game participant or a projectile breaking the light barrier between the

two or more interactive units. In this case, a first interactive unit emits a beam of light

(such as infra-red light) and a second interactive unit receives the beam of light and

detects when it is broken. Alternatively, or additionally, the sensor may comprise a

proximity sensor operable by a game participant or a projectile proximate to the

sensor.

The control unit may be operable to record performance data relating to one or more

participants in a sporting game. The performance data may relate to the period of

time between a sensory stimulus and a sensing event. The performance data may

relate to the period of time between two sensing events. The performance data may

relate to the period of time between the start and end of a series of sensing events,

such as sensing events in which a participant in a sporting game operates a sensor

on a plurality of the interactive units, perhaps in a defined sequence.

The control unit may be operable to record performance data relating to two or more

participants or groups of participants who take part in a sporting game using the

interactive sporting apparatus simultaneously or consecutively. For example, it may

allocate the time between some sensory stimuli and sensing events to one participant

of several participants who interact with the apparatus consecutively or

simultaneously, and the time between other sensory stimuli and sensing events to



another participant of several participants who interact with the apparatus

consecutively or simultaneously.

Typically, the interactive units comprise internal power supplies so that they do not

need to be permanently connected to a power source by a wired connection.

Preferably, the interactive units include an interface for connection to an external

power supply to charge the interactive unit, for example a mains electricity

connection. The interactive units may include connectable electric contacts enabling

interactive units to transfer power to adjacent interactive units, so that only some

interactive units, or a single interactive unit, need to be wired into a power supply,

such as a mains electricity supply, to enable the internal power supplies of the

interactive units to be charged. The interactive units may be stackable and

configured so that connectable electric contacts of stacked interactive units contact

connectable electronic contacts of adjacent interactive units in a stack to enable

power to be transferred between interactive units in a stack to charge their respective

internal power supplies. The interactive units may be in the form of stackable cones.

Two or more of the interactive units may be labeled differently. For example, two or

more of the interactive units may have different colours. All of the interactive units

may be differently labeled, for example, all of the interactive units may have different

colours. This facilitates games in which a participant is directed to go to an

interactive unit, or a series of interactive units in turn, by reference to the label and/or

colour of the or each interactive unit, and optionally generate one or more sensing

events by operating the sensor of one or more interactive units.

The interactive sporting apparatus may be operable to generate a sequence of

sensory stimuli which dictate a series of interactive units with which a participant is to

interact, by reference to a label and/or colour of the series of interactive units. The

interactive sporting apparatus may be operable to generate a sequence of sensory

stimuli which specify a series of interactive units with which a participant is to interact,

by causing the signalling devices of the interactive units with which a participant is to

interact to generate a sensory stimulus in an order which corresponds to the orders in

which a participant is to travel between the interactive units and operate the sensors

of the interactive units. This provides a memory game. The period of time required

by one or more users to travel between the specified interactive units may be

recorded.



The interactive sporting apparatus may comprise identification apparatus for

identifying individual game participants. Preferably, the identification apparatus

comprises a plurality of unique identifying tags which may be carried by individual

game participants to allow unique identification to take place and a unique identifying

tag reader which is operable to read and uniquely identify a unique identifying tag.

Preferably, the unique identifying tag reader may be operable to communicate data

relating to unique identification to the control unit. By unique we refer to unique at

least within the particular interactive sporting apparatus.

Typically, a game participant may be issued with a unique identifying tag, such as a

token comprising a radio-frequency identification (RFID) tag, which is remotely

readable by the unique identifying tag reader to uniquely identify the game

participant. Alternatively, the unique identifying tag may require contact between said

tag and the unique identifying tag reader to allow unique identification to take place.

For example, the identification tag may be a swipe card or a key and the unique

identifying tag reader may be a swipe card reader or key reader respectively.

Accordingly, the interactive sporting apparatus may comprise a control unit which

comprises a unique identifying tag reader. Alternatively, the interactive sporting

apparatus may comprise at least one interactive unit comprising a unique identifying

tag reader. Alternatively, the interactive sporting apparatus comprises an identifying

unit which functions to read and uniquely identify unique identifying tags, the

identifying unit comprising a unique identifying tag reader. Preferably, the identifying

unit is operable to communicate data relating to unique identification to the control

unit.

According to a second aspect of the present invention, there is provided interactive

sporting apparatus comprising a control unit and a plurality of remote units, the

remote units comprising a ground engaging base having either:

(i) an interface for demountably retaining a signalling device for generating a

sensory stimulus or a sensor operable by a game participant proximate to the

remote unit, for generating a sensing event, or

(ii) an interface for demountably retaining a device which comprises both a

signalling device for generating a sensory stimulus and a sensor operable by

a game participant proximate to the remote unit, for generating a sensing



event,

wherein the control unit is operable to communicate remotely with the plurality

of remote units to specify sensory stimuli to be generated by one or more

remote units.

In case (i), the interface of a remote unit may be adapted to demountably retain a

signalling device or a sensor but not a device which comprises both a signalling

device and a sensor. Alternatively, in some embodiments, the interface of a remote

unit may be adapted to demountably retain a signalling device or a sensor or a device

which comprises both a signalling device and a sensor.

Alternatively, in case (ii) the interface may be adapted to demountably retain a

signalling device or a sensor or a device which comprises both a signalling device

and a sensor. However, in case (ii), the interface may be adapted to demountably

retain a device which comprises both a signalling device and a sensor but not a

signalling device or a sensor.

Preferably, the control unit is operable to communicate remotely with the plurality of

remote units to receive data concerning sensing events.

Preferably, the interactive sporting apparatus further comprises a plurality of

exchangeable signalling devices comprising signalling devices of different types,

such as lights, loudspeakers or other suitable signalling devices, which are

demountably attachable to the interface of a remote unit. Further optional features of

the signalling devices correspond to those discussed in relation to the first aspect

above.

Preferably, the interactive sporting apparatus further comprises a plurality of

exchangeable sensors comprising sensors of different types, such as manually

operable sensors or remotely operable sensors, which are demountably attachable to

the interface of a remote unit. Further optional features of the sensors correspond to

those discussed in relation to the first aspect above.

In embodiments which employ at least one remote unit comprising an interface

adapted to demountably retain a device which comprises both a signalling device and

a sensor (whether or not the interface is adapted to alternatively demountably retain



either a signalling device or a sensor), the sporting apparatus preferably comprises at

least one device which comprises both a signalling device and a sensor which is

demountably attachable to the interface of said remote units. More preferably, the

sporting apparatus comprises a plurality of different exchangeable devices

comprising both a signalling device and a sensor, for example a first exchangeable

device may comprise a light as a signalling device and a manually operated button as

a sensor and a second exchangeable device may comprise a loudspeaker as a

signalling device and a proximity sensor as a sensor.

Preferably, the interactive sporting apparatus is operable to record data relating to

sensing events. For example, the sporting apparatus may be operable to record the

period of time which elapses between a sensory stimulus generated by a signalling

device and a sensing event, or the period of time between sensing events generated

on two separate remote units.

Data relating to sensing events may be recorded by a plurality of remote units and

relayed to the control unit. Data relating to sensing events (for example, data

communicating that a sensing event has taken place) may be relayed from a remote

unit to the control unit and stored by the control unit. The control unit may be

operable to calculate data concerning sensing events which took place at a plurality

of different remote units, for example, the period of time between a sensing event at a

first remote unit and a subsequent sensing event at a second remote unit.

The control unit and the plurality of remote units may communicate using wired

connections. However, the control unit and the plurality of remote units are

preferably adapted to communicate wirelessly. Each remote unit may be adapted to

communicate directly with the control unit. Alternatively, or as well, each remote unit

may be adapted to communicate with other remote units.

Accordingly, the control unit and the plurality of remote units may be operable to form

a wireless communications network. To facilitate wireless communication, the control

unit and each remote unit may comprise a wireless transceiver, for example a radio-

frequency wireless transceiver. Alternatively, or additionally, the control unit and the

plurality of interactive units may be operable to communicate ultrasonically or by

using infra-red light.

Preferably, each remote unit comprises a programmable electronic processor, such



as a microprocessor or microcontroller, which is operable to control the generation of

sensory stimuli by a signalling device, where attached, dependent on a program. The

electronic processor may also be responsive to a sensing event generated by a

sensor, where attached. A received program may determine actions carried out in

response to a sensing event or may specify performance data which is recorded,

where relevant. The remote units may be operable to generate sensory stimuli

responsive to sensing events, as specified by a program. A program may comprise

either or both program code which determines actions to be carried out by the

electronic processor and data which defines actions, such as sound data which

specifies an audible sensory stimulus.

The control unit may be operable to distribute different programs to different remote

units. The control unit may be operable to distribute the same program to different

remote units, but different remote units may be adapted to respond differently to the

program, for example, they may respond to different parts of the same program or the

program may comprise data which relates to different remote units. Accordingly,

interactive sporting apparatus may be provided in which two or more of the plurality of

remote units generate different sensory stimuli (e.g. different sounds, such as

different spoken commands) responsive to sensing events.

Alternatively, or as well, the control unit may comprise a programmable electronic

processor, such as a microprocessor or microcontroller, which is operable to control

the generation of sensory stimuli by the remote units responsive to a program

executed by the control unit. The control unit may be operable to transmit

instructions to remote units to generate sensory stimuli responsive to receiving data

from a remote unit which indicates that a sensing event has occurred.

Preferably, the remote units generate a sensory stimulus responsive to a sensing

event occurring at a different remote unit. To facilitate this, a first remote unit may

transmit a message to a second remote unit responsive to a sensing event at the first

remote unit, or a first remote unit may transmit a message to the control unit

responsive to a sensing event whereupon the control unit transmits a message to the

second remote unit. The sensory stimulus generated by the second remote unit may

be determined by a program pre-stored at the second remote unit or may be

determined by data sent to the second remote unit by the control unit.

One or more remote units may be operable to generate sensory stimuli at specific



times, for example specific times after a program is started. A program may be

started by an instruction generated by the control unit responsive to an input from a

user of the control unit (the controller).

The control unit may comprise input devices, such as buttons on a keyboard,

switches or regions on a touch screen, corresponding to particular remote units,

which is operable to cause a corresponding remote unit to generate a sensory

stimulus responsive to operation of the input devices by the controller.

Alternatively, a personal computer, such as a laptop computer or a personal digital

assistant (PDA), may function as the control unit directly. In this case, the plurality of

remote units communicates directly with the personal computer. A program may be

started by an instruction generated by the personal computer, functioning as the

control unit, responsive to an input from a user of the personal computer.

Alternatively, the control unit may be adapted to communicate with and receive

instructions from an external computer. In this case, the control unit preferably

comprises an external electronic interface which is operable to communicate with an

external user interface, such as an external computer, such that the external user

interface is in electronic communication with the control unit. The external electronic

interface may be a wireless interface to facilitate wireless communication. Equally,

the external electronic interface may be a wired interface.

The control unit may be operable to communicate stored performance data to the

external computer.

A light barrier may be formed using a light generating member which is attachable to

the interface of a first remote unit, for generating a beam of light (e.g. infra red light)

and a liqht sensing member may be attachable to the interface of a second remote

unit, for sensing the beam of light and detecting when the beam of light is broken,

generating a sensing event.

The control unit may be operable to record performance data relating to one or more

participants in a sporting game. The performance data may correspond to the

performance data discussed in relation to the first aspect of the invention.

Typically, the remote units comprise internal power supplies so that they do not need



to be permanently connected to a power source by a wired connection. Preferably,

the remote units include an interface for connection to an external power supply to

charge the remote unit, for example a mains electricity connection. The remote units

may include connectable electric contacts enabling remote units to transfer power to

adjacent remote units, so that only some remote units, or a single remote unit, need

to be wired into a power supply, such as a mains electricity supply, to enable the

internal power supplies of the remote units to be charged. The remote units may be

stackable and configured so that connectable electric contacts of stacked remote

units contact connectable electronic contacts of adjacent remote units in a stack to

enable power to be transferred between remote units in a stack to charge their

respective internal power supplies.

Two or more of the remote units, signaling devices or sensors may be labeled

differently. For example, two or more of the remote units, signaling devices or

sensors, may have different colours. All of the signaling devices, remote units or

sensors may be differently labeled, for example, all of the signaling devices, remote

units may or sensors have different colours. This facilitates games in which a

participant is directed to go to a remote unit, or a series of remote units in turn, by

reference to the label and/or colour of the or each remote unit, or a signaling device

or sensing device attached thereto, and optionally generate one or more sensing

events by operating the sensor of one or more remote units.

The interactive sporting apparatus may be operable to generate a sequence of

sensory stimuli which dictate a series of remote units with which a participant is to

interact, by reference to a label and/or colour of the series of remote units, or sensors

attached thereto.

The interactive sporting apparatus may comprise identification apparatus for

identifying individual game participants. Preferably, the identification apparatus

comprises a plurality of unique identifying tags which may be carried by individual

game participants to allow unique identification to take place and a unique identifying

tag reader which is operable to read and uniquely identify a unique identifying tag.

Preferably, the unique identifying tag reader may be operable to communicate data

relating to unique identification to the control unit. By unique we refer to unique at

least within the particular sporting apparatus.

Typically, a game participant may be issued with a unique identifying tag, such as a



token comprising a radio-frequency identification (RFID) tag, which is remotely

readable by the unique identifying tag reader to uniquely identify the game

participant. Alternatively, the unique identifying tag may require contact between said

tag and the unique identifying tag reader to allow unique identification to take place.

For example, the identification tag may be a swipe card or a key and the unique

identifying tag reader may be a swipe card reader or a key reader respectively.

Accordingly, the interactive sporting apparatus may comprise a control unit which

comprises a unique identifying tag reader. Alternatively, the interactive sporting

apparatus may comprise at least one remote unit comprising a unique identifying tag

reader. Alternatively, the interactive sporting apparatus comprises an identifying unit

which functions to read and uniquely identify unique identifying tags, the identifying

unit comprising a unique identifying tag reader. Preferably, the identifying unit is

operable to communicate data relating to unique identification to the control unit.

Description of the Drawings

An example embodiment of the present invention will now be illustrated with

reference to the following Figures in which:

Figure 1 is a schematic diagram of the interactive sporting apparatus;

Figure 2 is a perspective view of a preferred embodiment of one of the interactive

units; and

Figure 3 is a perspective view of a remote unit in another embodiment of the

interactive sporting apparatus.

Detailed Description of an Example Embodiment

Figure 1 is a schematic diagram of functional components of sporting apparatus 1

which comprises a control unit 2 and a plurality of interactive units 4 . The sporting

apparatus further comprises a plurality of radio-frequency identifying (RFID) tags 19 .

The control unit includes a power source in the form of a rechargeable battery 5 , a

programmable electronic microprocessor 6 , a wireless transceiver 8 which is

electronically connected to the microprocessor and a memory device 10 which is



electronically connected to the microprocessor. The memory device stores program

code 12 which is executed by the microprocessor as well as any additional relevant

data 14. The control unit further comprises an RFID tag reader 17 which is

electronically connected to the microprocessor and is operable to read identifying

information from RFID tags in use.

The control unit comprises user interface elements including one or more input

devices 16, such as a keyboard, and one or more output devices 18, such as a

display, which are electronically connected to the microcontroller. A single user

interface element may function as both an input device and an output device. For

example, a touch screen display may constitute both an input device and an output

device.

The control unit includes an external electronic interface 20. The interface is

electronically connected (here by a wired connection but this could equally be a

wireless connection) to an external user interface 22, for example a laptop computer.

The external user interface is used to communicate the program code 12 to the

control unit and to transmit performance data 14 to the external user interface. The

external user interface may then be detached. Alternatively, the external user

interface may remain connected to the control unit to remain in electronic

communication with the control unit for the duration, or a portion of the duration, of a

game.

The plurality of interactive units each include an internal power source 40, a

programmable electronic microcontroller 42, a wireless transceiver 44 which is

electronically connected to the microcontroller and a memory device 46 which is

electronically connected to, or alternatively part of, the microcontroller. The memory

device stores program code 48 which determines the actions of the relevant

microcontroller as well as any additional data 50 which is required. The program

code and data together function as a program.

The interactive units include wires 5 1, functioning as signalling device interfaces, and

a wire 55, functioning as a sensor interface.

The interactive units include a loudspeaker 52 for outputting sound and a light 53 for

providing a visual stimulus. The loudspeaker and light function as signalling devices

which provide sensory stimuli under the control of the microcontroller, according to



stored program. The interactive units include a button 54, which functions as a

sensor, which is electronically connected to the microcontroller so that the

microcontroller can determine when the button is pressed (which action constitutes a

sensing event). The electronic components within the plurality of interactive units are

situated on printed circuit boards and are mounted inside the interactive units.

The plurality of interactive units are typically, but not exclusively, cone shaped. The

plurality of interactive units typically, but not exclusively, comprise a hollow portion.

Figure 2 shows the preferred embodiment of the interactive units. In this case, the

loudspeaker grill 62 and light cover 64 are located at suitable positions on the

interactive unit. The interactive units are made from a lightweight material such as,

but not exclusively, a plastics material. The interactive units are different colours so

that they can be distinguished from each other.

When not in use the internal power source of the control unit can be recharged by

electrical connection to an external power source such as mains electricity. The

interactive units include electronic contacts comprising a socket 4 1 and a plug 43

which are arranged, so that when the interactive units are stacked upon each other,

the electronic contacts of successive units within the stack are operable to transfer

electric current to a neighbouring unit. A single interactive unit, typically the

interactive unit on the base of the stack, is attached to a mains power supply and

transmits received electric current to the unit which is directly on top of it, and so forth

through the stack. This enables the interactive units to be conveniently charged

whilst they are arranged in a relatively compact stack and connected to a mains

power supply using only a single cable.

The wireless transceivers in the control unit and interactive units comprise circuitry

and components capable of supporting wireless communication between the control

unit and the interactive unit, for example, Wi-Fi circuitry, Bluetooth circuitry, radio-

frequency circuitry, ultrasonic circuitry or infra-red circuitry.

The control unit 2 is typically a handheld device made from a lightweight material

such as, but not exclusively, a plastics material. For example, the control unit may be

a PDA device adapted to carry out remote electronic communication using one or

more of wireless communication protocols such as Wi-Fi, Bluetooth, ultrasonic and IR

communications wherein the control unit can communicate recorded data to an

external user interface, such as a laptop computer, for processing.



In an alternative embodiment, the external user interface may be a personal

computer, such as a laptop computer, which also functions as the control unit.

The sporting apparatus is interactive and can react to particular sensing events by

providing sensory stimuli responsive to sensing events. The sporting apparatus also

records data relevant to a participants performance throughout the game, and relays

that data to a control unit which can calculate the data relevant to the performance.

The sporting apparatus is adaptable and programmable such that a plurality of

games can be played using the apparatus. The control unit can be interfaced with an

external network, data source and/or computer to receive program data and upload

recorded data relevant to performances.

In use, the control unit distributes programs to each interactive unit each of which

stores a program locally. The programs include program code which specifies

actions to be carried out when certain events occur (such as sensing events) and

data, such as sound data which specifies a sound, for example a spoken instruction.

The program may be received through an interface or generated by the control unit.

In use, the stored programs are executed by the microcontroller of each interactive

unit. In a preferred embodiment, a computer program is communicated, via the user

interface, to the microprocessor of the central control unit.

In turn, the microcontroller in each interactive unit controls the signalling device of

that interactive unit according to the program stored in that unit. The actions of the

microcontroller, in turn, determine the actions of that interactive unit, causing the

signalling device attached to that unit to emit a sensory event, for example to switch

on a coloured light. This sensory event is either part of a sequence of different

sensory stimuli or it is a single sensory stimulus according to the distributed

programs.

In some games, a series of sensory stimuli take place at various interactive units in

turn. Individual game participants are issued with an RFID tag 19 selected from a

group of RFID tags supplied with the apparatus, each of which includes a unique

identifier. Thus game participants can be uniquely identified by the RFID tag reader

in the control unit. The or each uniquely identified participant responds to sensory

stimuli by navigating to the interactive unit which generates the sensory stimulus.



The or each uniquely identified participant is then required to actuate the button on

that interactive unit. Upon the actuation of the button on a particular interactive unit,

the microcontroller of that interactive unit stores the response of the uniquely

identified participant in the data memory.

If the sensory event is part of a sequence, and it is not the last in a sequence, then

another sensory event will be generated by an interactive unit. The distributed

program determines which interactive unit emits the new sensory event. If the

program requires a different interactive unit to emit a sensory event then the

microcontroller of that new interactive unit will be instructed to emit a sensory event

by the distributed program stored in its memory device. A new sensory event will then

be emitted and the participant must navigate to the new interactive unit and actuate

the button on that unit.

Data relating to sensing events is recorded by the data memory in the plurality of

interactive units and relayed to the control unit. The relay of data could equally be a

continuous communication throughout the game or a single transmission once the

game is over. The data relating to sensing events (for example, data communicating

that a sensing event has taken place) is relayed from an interactive unit to the control

unit and is stored by the control unit.

The microcontroller in the control unit calculates performance data concerning the

sensing events which take place at the plurality of interactive units. Typical calculated

performance data includes the success or failure of a uniquely identified participant to

correctly actuate the button at the correct interactive unit at the correct time or in the

correct sequence, the time taken by a uniquely identified participant to navigate their

person between interactive units generating sensory stimuli or the total time taken for

a uniquely identified participant to correctly recall the sequence in which sensory

stimuli were generated by the plurality of interactive units.

The control unit is capable of formatting the calculated data for further processing by

a connected external user interface, such as a laptop computer. For example, the

formatted data may be converted into a database format file and relayed to a

connected laptop for display in a graph or chart. The external user interface may

function only to process the formatted data. Alternatively, the external user interface

may function to process unformatted data.



The external user interface may function to control the actions of the control unit

during a game. Alternatively, the external user interface may function to control the

actions of the control unit continuously during a game.

In embodiments which employ the external user interface, such as a laptop computer,

which functions as the control unit, data relating to sensing events is recorded by the

data memory in the plurality of interactive units and relayed directly to the external

user interface. In this case, the external user interface calculates performance data

concerning the sensing events which take place at the plurality of interactive units.

Activities which are carried out depend on the programming of the control unit and

interactive units. To illustrate the possibilities, several example sporting games are

described below.

Example Game 1

In a first example game a program is communicated to the control unit which contains

instructions for each of three different interactive units in turn to generate three

different sensory stimuli, five seconds apart (the game could equally be played with

any number of interactive units, any number of different sensory stimuli generated

any time apart). These units are placed remotely from the control unit, each at a

distance of 10 m apart (the game could equally be played with the interactive units

any distance apart over which wireless electronic communication can operate). There

is one participant in this game, Participant A .

The game begins with a button on the control unit being activated by a trainer. In turn,

the control unit communicates a program to each interactive unit. The program code

contains instructions to generate particular sensory stimuli from particular signalling

devices attached to particular interactive units. The program code also contains

instructions to communicate to other interactive units and/or to the control unit when a

sensing event has occurred.

A first interactive unit then generates a sensory stimulus determined by the program,

a coloured red light attached to the unit flashes accordingly. Participant A runs to that

unit and presses the button on that unit. Upon pressing the button, the light on that

unit stops flashing and a signal is communicated via the transceiver of the first

interactive unit to the control unit which indicates a sensing event has occurred. The



control unit then communicates to a second interactive unit that the first sensory

stimulus has generated a response from Participant A. Equally, the signal may be

sent directly to the other interactive units. The time taken for participant A to have

responded to the flashing of the coloured red light and actuate the button is recorded

by the first interactive unit.

Then, in turn, a second interactive unit is instructed by the control unit to generate a

sensory stimulus. Accordingly, a high pitched tone is emitted from the sensory device

attached to that unit. Participant A then runs to the second interactive unit and

presses the button on that unit. Upon pressing the button on the second interactive

unit, the high pitched sound ceases and a signal is communicated via the transceiver

to the control unit and/or to the other interactive units that a sensing event has

occurred. The second interactive unit records the time taken between participant A

pressing the button on the first interactive unit and pressing the button on the second

interactive unit.

Finally, the third interactive unit is instructed by the program to generate a sensory

stimulus. Accordingly, a spoken audible event is produced; the unit dictates the

command "Throw a ball into the basketball net then press the button". Accordingly,

Participant A throws a ball into the basketball net then runs to the third unit and

presses the attached button. A signal is then communicated to the control unit and/or

the other interactive units that the last sensing event in the sequence has occurred.

The third interactive unit records the time taken between Participant A pressing the

button on the second unit and pressing the button on the third unit. The game is

completed upon the actuation of the final button in the sequence.

All three participating interactive units communicate the recorded data to the control

unit. The control unit then calculates the total time taken by Participant A to complete

the game.

In an alternative embodiment of this game a plurality of participants, Participants A,

B, C, D etc. also play. The sequence of sensory stimuli is identical for each

participant. The game is played as described above. The time taken for each

participant to complete the game is also recorded and compared to the time taken by

each other participant to complete the game. In this case, the game is also a contest

between participants, with the winner having the shorter total time taken to complete

the game. The players could play consecutively. The players could each follow the



same route between interactive units, with a delay, and so be participating

simultaneously. Performance data relating to each player may be recorded.

Example Game 2

In a second example game, a program is communicated to the control unit containing

instructions for one interactive unit to emit a sequence of sensory stimuli at intervals

determined by the pressing of the button attached to that unit. There is one

participant in this game, Participant A .

The game begins with Participant A activating the control unit. In turn, the control unit

communicates the program to the interactive unit. The program code contains

instructions to activate particular sensory stimuli in a particular sequence. The

program code also contains instructions to communicate to the control unit that a

sensing event has occurred whenever a button associated with the interactive unit

has been pressed. The program code also contains instructions to generate the next

sensory stimulus in sequence once a sensing event has been sensed. The program

code also contains instructions to repeat the sequence of instructions until the

sequence of sensory stimuli is complete.

The interactive unit emits the first sensory stimulus accordingly. A spoken audible

event is produced; the unit dictates the command "Throw a ball into the basketball net

then press the button". Accordingly, Participant A performs the instruction and

presses the button. The interactive unit records the time taken between the

generation of the sensory stimulus and the actuation of the button.

In turn, the interactive unit emits its second sensory stimulus. A spoken audible event

is produced; the unit dictates the command "Run 100 m then press the button".

Accordingly, Participant A performs the instruction and presses the button. The

interactive unit records the time taken between the generation of the sensory stimulus

and the actuation of the button.

This sequence continues until the prescribed number of sensory stimuli has occurred.

The interactive unit then communicates the total time taken by Participant A to

complete the sequence to the control unit.

In an alternative embodiment of this game a plurality of participants, Participants A,



B, C, D etc. also play. There are as many interactive units as participants. The

program, containing instructions for one interactive unit to emit a sequence of

sensory stimuli at intervals determined by the pressing of the button attached to that

unit, is communicated to all participating interactive units. The sequence of sensory

stimuli is identical for each participant. The game is played as described above. The

time taken for each participant to complete the game is also recorded and compared

to the time taken by each other participant to complete the game. In this case, the

game is also a contest between participants, with the winner having the shorter total

time taken to complete the game.

Example Game 3

In a third example game, a program is communicated to the control unit containing

instructions for the plurality of interactive units to emit a sequence of sensory stimuli

at intervals of 2 seconds, each for a duration of 2 seconds (the interval and duration

concerning any sensory stimulus may be of any arbitrary length appropriate to the

game). Each interactive unit is identifiable by a distinct numbered label. There is one

participant in this game, Participant A .

The game begins with Participant A activating the control unit. In turn, the control unit

communicates the program to the plurality of interactive units. The program code

contains instructions to activate particular sensory stimuli in a particular sequence at

particular interactive units. The game begins.

The first interactive unit activates a red light. After 2 seconds the light goes out and 2

seconds later a different interactive unit illuminates with a red light. After 2 more

seconds that light goes out and is followed by a sequence of illuminations on different

interactive units, each lasting for 2 seconds and occurring 2 seconds apart. After a

length of time, predetermined by the program, the sequence ends. Participant A now

recalls the sequence in which the interactive units were illuminated and runs to each

interactive unit in turn, according to the sequence of sensory events, and actuates the

sensor on each interactive unit, repeating the order of the sequence.

The control unit records the success or failure of Participant A to correctly recall the

sequence of illumination.

In a variation of this game, if Participant A correctly recalls the sequence of



illumination then another sequence of greater length begins.

In a further variation of this game, different colours of light may be emitted by different

interactive units at different points throughout the sequence and Participant A must

correctly recall both the order of illumination and the colour of each illumination.

Various other games can be played and are subject to the program communicated to

the control unit.

In a second embodiment of the present invention, the function of the program is

replaced by a manual operation. The input device, for example a keyboard, on the

control unit has a plurality of keys each relating to the plurality of interactive units.

When a particular key is pressed on the control unit the signalling device on the

interactive unit corresponding to that key is activated. A participant of the game

responds in the same manner described above. Data relating to the sensing events

is recorded, distributed and calculated in the manner corresponding to the previous

embodiment.

In a further embodiment of the present invention, there is provided an identifying unit

comprising a unique identifying tag reader capable of reading and identifying unique

RFID tags. A game participant is issued with a unique RFID tag which is carried

during participation of a game. When a game participant is proximate to the

identifying unit the unique identifying tag reader of said unit identifies the individual

game participant proximate to the identifying unit and communicates that information

to the control unit. The control unit records data relating to that particular game

participant accordingly.

In games where there is a plurality of participants taking part simultaneously, each

game participant is issued with a unique RFID tag. The unique identifying tag reader

uniquely identifies each game participant and communicates that information to the

control unit. The control unit records data relating to each individual game participant

accordingly.

An embodiment of a remote unit 70 is shown in Figure 3 . The remote unit comprises

an interface 72 capable of demountably retaining a signalling device 74 selected from

a plurality of signalling devices. Equally, the interface can demountably retain a

sensor. The remote unit further comprises electronic contacts comprising a socket 76



and a plug 78 which are arranged, so that when the remote units are stacked upon

each other, the electronic contacts of successive units within the stack are operable

to transfer electric current to a neighbouring unit.

In use, each remote unit can be customised to a produce a particular sensory

stimulus by attaching a particular signalling device via the interface to the remote unit.

Equally, the remote units can be customised with a particular sensor attachment.

In use, the interactive sporting apparatus comprises a plurality of remote units which

can communicate with the control unit in the manner described for the embodiment

employing interactive units.

The remote units can be customised, and as such, they provide new advantages over

the embodiments which employ the interactive units of the first aspect of the

invention. The interactive sporting apparatus may comprise remote units such that all

the remote units comprise an attached sensor, such as a proximity sensor. The

proximity sensor is operable by a game participant proximate to that remote unit. In

this case, the interactive sporting apparatus records data relating to participants or

teams of participants participating in a sporting game such as a team race between

remotely placed remote units.

Alternatively, the interactive sporting apparatus may comprise remote units such that

all the remote units comprise an attached signaling device, such as a coloured light

or loudspeaker. In this case, the interactive sporting apparatus records data relating

to a sequence of sensory stimuli such as the sequence described in a memory game

such as Example Game 3 . A game participant would enter the recalled sequence into

the control unit or an external user interface.

Alternatively, the plurality of remote units could each comprise either an attached

signaling device or an attached sensor. In this case, the interactive sporting

apparatus may be operable to record data relating to a game requiring a participant to

respond to both sensory stimuli and to generate sensing events, for example a

participant may be required to run to a remote unit generating a sensory stimulus

such as a coloured light, and then throw a bean bag to hit another remote unit

comprising a proximity sensor to generate a sensing event.

In another embodiment, the interactive sporting apparatus could comprise remote



units, wherein at least one of the remote units comprises an interface adapted to

demountably retain an exchangeable device comprising both a signaling device and

a sensor selected from a plurality of different exchangeable devices. In this case, the

interactive sporting apparatus can be customised for the needs of particular users or

groups of users by attaching different exchangeable devices with particular

combinations of signaling devices and sensors to particular remote units.

In yet another embodiment, the interactive sporting apparatus could comprise remote

units, wherein at least one of the remote units comprises an interface adapted to

demountably retain either a signaling device or a sensor, or to demountably retain an

exchangeable device comprising both a signaling device and a sensor. In this case,

an assembled remote unit would comprise either a demountably retained signaling

device selected from a plurality of different signaling devices, or a demountably

retained sensor selected from a plurality of sensors, or a demountably retained

exchangeable device comprising both a signaling device and a sensor selected from

a plurality of exchangeable devices.

In this case, the interactive sporting apparatus can be further customised for the

needs of a particular user. For example, some assembled remote units may

comprise a sensor only, other remote units may comprise a signaling device only,

and the remaining remote units may comprise an exchangeable device comprising

both a signaling device and a sensor.

In a further embodiment, each remote unit interfaces with an exchangeable device

comprising both a signaling device and a sensor.

Further modifications and variations may be made by one skilled in the art within the

scope of the invention herein disclosed.



Claims

1. Interactive sporting apparatus comprising a control unit and a plurality of

interactive units, the interactive units comprising:

at least one signalling device which is operable to generate a sensory

stimulus or a signalling device interface adapted to demountably retain

a signalling device for generating a sensory stimulus.

at least one sensor which is operable by a game participant proximate

to an interactive unit to generate a sensing event or a sensor interface

adapted to demountably retain a sensor operable by a game

participant proximate to an interactive unit to generate a sensing

event; and

wherein the control unit is operable to communicate remotely with the

plurality of interactive units to specify sensory stimuli to be generated

by the plurality of interactive units.

2 . Interactive sporting apparatus according to Claim 1, wherein a signalling

device selected from a group of signalling devices is demountably retainable

by the signalling device interface of a particular interactive unit comprising

such an interface.

3 . Interactive sporting apparatus according to Claim 1 or Claim 2 , wherein a

sensor selected from a group of sensors is demountably retainable by the

sensor interface of a particular interactive unit comprising such an interface.

4 . Interactive sporting apparatus according to any one preceding Claim, wherein

the apparatus is operable to record data relating to sensing events.

5 . Interactive sporting apparatus according to Claim 4 , wherein the control unit is

operable to record performance data relating to two or more participants or

groups of participants who take part in a sporting game using the interactive

sporting apparatus simultaneously or consecutively.

6 . Interactive sporting apparatus according to any one preceding Claim, wherein



the control unit is adapted to communicate with and receive instructions from

an external computer.

7 . Interactive sporting apparatus according to any one preceding Claim, wherein

the control unit is operable to communicate stored performance data to the

external computer.

8 . Interactive sporting apparatus according to any one preceding Claim, wherein

the control unit and the plurality of interactive units are operable to form a

wireless communications network.

9 . Interactive sporting apparatus according to any one preceding Claim, wherein

two or more of the plurality of interactive units interact differently with

participants.

10. Interactive sporting apparatus according to any one preceding Claim, wherein

each interactive unit comprises a programmable electronic controller which is

operable to control the generation of sensory stimuli by the signalling device

dependent on a program.

11. Interactive sporting apparatus according to Claim 10, wherein the control unit

is operable to distribute different programs to different interactive units.

12. Interactive sporting apparatus according to any one preceding Claim, wherein

the interactive units are operable to generate sensory stimuli responsive to a

sensing event occurring at the same interactive unit.

13. Interactive sporting apparatus according to any one preceding Claim, wherein

two or more of the interactive units are operable to generate different stimuli in

response to equivalent sensing events.

14. Interactive sporting apparatus according to any one preceding Claim

comprising a manually operated button or switch.

15. Interactive sporting apparatus according to Claim 12, wherein the button or

switch is operable by the wheel of a wheelchair.



16. Interactive sporting apparatus according to any one preceding Claim

comprising a remotely operable sensor.

17. Interactive sporting apparatus according to Claim 16, wherein the sensor is a

light barrier between two or more interactive units.

18. Interactive sporting apparatus according to Claim 16, wherein the sensor is a

proximity sensor.

19. Interactive sporting apparatus according to any one preceding Claim, wherein

two or more of the interactive units are labelled differently.

20. Interactive sporting apparatus according to any one preceding Claim, wherein

the interactive units comprise internal power supplies.

2 1. Interactive sporting apparatus according to Claim 20 wherein the interactive

units include rechargeable internal power supplies and electric contacts

enabling interactive units to transfer power to adjacent interactive units such

that only some units, or a single unit, needs to be wired into an external power

supply to recharge the power supply of each interactive unit in a group of

adjacent interactive units.

22. Interactive sporting apparatus according to Claim 2 1, wherein the interactive

units are in the form of stackable cones such that, when the interactive units

are stacked, the electric contacts of adjacent cones in the stack are in

electrical communication to transfer power between interactive units.

23. Interactive sporting apparatus according to any one preceding Claim

comprising a unique identifying tag reader.

24. Interactive sporting apparatus according to Claim 23 comprising a plurality of

unique identifying tags.

25. Interactive sporting apparatus comprising a control unit and a plurality of

remote units, the remote units comprising a ground engaging base having

either:



(i) an interface for demountably retaining a signalling device for generating a

sensory stimulus or a sensor operable by a game participant proximate to the

remote unit, for generating a sensing event, or

(ii) an interface for demountably retaining a device which comprises both a

signalling device for generating a sensory stimulus and a sensor operable by

a game participant proximate to the remote unit, for generating a sensing

event,

wherein the control unit is operable to communicate remotely with the plurality

of remote units to specify sensory stimuli to be generated by one or more

remote units.

26. Interactive sporting apparatus according to Claim 25, wherein the interface of

a remote unit is adapted to demountably retain a signalling device or a

sensor, but not a device which comprises both a signalling device and a

sensor.

27. Interactive sporting apparatus according to Claim 25, wherein the interface of

a remote unit is adapted to demountably retain a device which comprises both

a signalling device and a sensor.

28. Interactive sporting apparatus according to Claim 27, wherein the interface of

a remote unit is adapted to demountably retain a signalling device or a

sensor, or a device which comprises both a signalling device and a sensor.

29. Interactive sporting apparatus according to Claim 27 or Claim 28, wherein the

apparatus comprises a plurality of different exchangeable devices comprising

both a signalling device and a sensor which are demountably attachable to

the interface of a remote unit.

30. Interactive sporting apparatus according to any one of Claims 25 to 29,

wherein the apparatus comprises a plurality of exchangeable signalling

devices of different types which are demountably attachable to the interface of

a remote unit.

3 1 . Interactive sporting apparatus according to any one of Claims 25 to 30,



wherein the apparatus comprises a plurality of exchangeable sensors of

different types which are demountably attachable to the interface of a remote

unit.

32. Interactive sporting apparatus according to any one of Claims 29 to 3 1 ,

wherein at least one exchangeable device comprising a sensor, wherein the

sensor is remotely operable.

33. Interactive sporting apparatus according to any one of Claims 25 to 32,

wherein the apparatus is operable to record data relating to sensing events.

34. Interactive sporting apparatus according to Claim 33, wherein the control unit

is operable to record performance data relating to one or more participants in

a sporting game using the interactive sporting apparatus simultaneously or

consecutively.

35. Interactive sporting apparatus according to any one of Claims 25 to 34,

wherein the control unit is adapted to communicate with and receive

instructions from an external computer.

36. Interactive sporting apparatus according to any one of Claims 25 to 35,

wherein the control unit is adapted to communicate stored performance data

to an external computer.

37. Interactive sporting apparatus according to any one of Claims 25 to 36,

wherein the control unit and the plurality of remote units are operable to form

a wireless communications network.

38. Interactive sporting apparatus according to any one of Claims 25 to 37,

wherein two or more of the plurality of remote units interact differently with

participants.

39. Interactive sporting apparatus according to any one of Claims 25 to 38,

wherein each remote unit comprises a programmable electronic controller

which is operable to control the generation of sensory stimuli by the signalling

device dependent on a program.



40. Interactive sporting apparatus according to any one of Claims 25 to 39,

wherein two or more of the remote units are labelled differently.

4 1. Interactive sporting apparatus according to any one of Claims 25 to 40,

wherein the remote units comprise internal power supplies.

42. Interactive sporting apparatus according to any one of Claims 25 to 4 1

comprising a unique identifying tag reader.

43. Interactive sporting apparatus according to Claim 42 comprising a plurality of

unique identifying tags.
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