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ABSTRACT 

A computerized interactor system uses physical, three-di 
mensional objects as metaphors for input of user intent to a 
computer system. When one or more interactors are engaged 
with a detection field, the detection field reads an identifier 
associated with the object and communicates the identifier to 
a computer system. The computer system determines the 
meaning of the interactor based upon its identifier and upon a 
semantic context in which the computer system is operating. 
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METHODS AND SYSTEMIS FOR PROVIDING 
PROGRAMMABLE COMPUTERIZED 

INTERACTORS 

CROSS REFERENCE TO OTHER 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/212,975, entitled “Methods and Sys 
tems for Providing Programmable Computerized Interac 
tors, filed Aug. 25, 2005, which is incorporated herein by 
reference for all purposes, which is a continuation of U.S. 
patent application Ser. No. 10/402.345, entitled “Methods 
and Systems for Providing Programmable Computerized 
Interactors, filed Mar. 27, 2003, now U.S. Pat. No. 6,952, 
196, which is incorporated herein by reference for all pur 
poses, which is a continuation of U.S. patent application Ser. 
No. 09/991,132, entitled “Methods and Systems for Provid 
ing Programmable Computerized Interactors, filed Nov. 16, 
2001, now U.S. Pat. No. 6,556,184, which is incorporated 
herein by reference for all purposes, which is a divisional of 
U.S. patent application Ser. No. 09/056,223, entitled “Meth 
ods and Systems for Providing Programmable Computerized 
Interactors.” filed Apr. 7, 1998, now U.S. Pat. No. 6,356.255, 
which is incorporated herein by reference for all purposes. 

CROSS REFERENCE TO RELATED 
APPLICATION 

0002. This application is related to U.S. patent application 
Ser. No. 09/056,354, entitled “System and Method for Con 
trolling a Music Synthesizer, filed Apr. 7, 1998, now U.S. 
Pat. No. 6,018,118, which is incorporated herein by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

0003. This invention relates generally to computer inter 
faces and more particularly to computerized interactor sys 
tems that utilize user programmable interactors for providing 
computer interfaces. 
0004 People are constantly interacting with computerized 
systems, from the trivial (e.g., the computerized toaster or the 
remote control television) to the exceedingly complex (e.g., 
telecommunications systems and the Internet). An advantage 
of computerization is that such systems provide flexibility 
and power to their users. However, the price that must be paid 
for this power and flexibility is, typically, an increase in the 
difficulty of the human/machine interface. 
0005. A fundamental reason for this problem is that com 
puters operate on principles based on the abstract concepts of 
mathematics and logic, while humans tend to think in a more 
spatial manner. Often people are more comfortable with 
physical, three-dimensional objects than they are with the 
abstractions of the computer world. In short, the power and 
flexibility provided by the computer and related electronic 
technology are inherently limited by the ability of the human 
user to control these devices. Since people do not think like 
computers, metaphors are adopted to permit people to effec 
tively communicate with computers. In general, better meta 
phors permit more efficient and medium independent com 
munications between people and computers. The better 
metaphor will provide the user a natural and intuitive inter 
face with the computer without sacrificing the computer's 
potential. 
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0006. There are, of course, a number of computer inter 
faces which allow users, with varying degrees of comfort and 
ease, to interact with computers. For example, keyboards, 
computer mice, joysticks, etc. allow users to physically 
manipulate a three-dimensional object to create an input into 
a computer system. However, these computer interfaces are 
quite artificial in nature, and tend to require a substantial 
investment in training to be used efficiently. 
0007 Progress has been made in improving the computer 
interface with the graphical user interface (GUI). With a GUI, 
icons that represent physical objects are displayed on a com 
puter screen. For example, a document file may look like a 
page of a document, a directory file might look like a file 
folder, and an icon of a trash can may be used for disposing of 
documents and files. In other words, GUIs use “metaphors' 
where a graphical icon represents a physical object familiar to 
users. This makes GUIs easier for most people to use. GUIs 
were pioneered at such places as Xerox PARC of Palo Alto, 
Calif. and Apple Computer, Inc. of Cupertino, Calif. The GUI 
is also often commonly used with UNIXTM based systems, 
and is rapidly becoming a standard in the PC/MS-DOS world 
with the WindowsTM operating system provided by Microsoft 
Corporation of Redmond, Wash. 
0008 While GUIs are a major advance in computer inter 
faces, they nonetheless present a user with a learning curve 
due to their still limited metaphor. In other words, an icon can 
only represent a physical object; it is not itself a physical 
object. It would be ideal if the computer interface was embod 
ied in a physical medium which could convey a familiar 
meaning, one perhaps relevant to the task at hand. 
0009 Recognizing the problems, a number of researchers 
and companies have come up with alternative computer inter 
faces which operate on real-world metaphors. Some of these 
concepts are described in the July, 1993 special issue of 
Communications of the ACM, in an article entitled “Com 
puter Augmented Environments, Back to the Real World.” 
Another example is the electronic whiteboards of Wacom and 
others where ordinary-looking erasers and markers are used 
to create an electronic “ink. Wellner describes a “Digi 
talDesk that uses video cameras, paper, and a work Station to 
move between the paper and the electronic worlds. Fitzma 
rice has a “Chameleon' unit which allows a user to walk up to 
a bookshelf and press a touch-sensitive LCD strip to hear 
more about a selected book. Finally, MIT Media Lab has a 
product known as Lego/Logo which lets children program by 
Snapping plastic building blocks together, where each of the 
building blocks includes an embedded microprocessor. 
0010 Bishop has developed a “marble answering 
machine' which appears to store a Voice mail message in a 
marble that drops into a cup. The marble, in fact, triggers a 
pointer on a small computer which stores the message. To 
play back the message, the marble is dropped into the 
machine again. This marble answering machine has been 
publicly known at least as of June, 1993. 
0011 While strides have been made in attempting to 
improve computerinterfaces, there is still progress to be made 
in this field. Ultimately, the interface itself should disappear 
from the conscious thought of users so that they can intu 
itively accomplish their goals without concern to the mechan 
ics of the interface or the underlying operation of the com 
puterized system. 

SUMMARY OF THE INVENTION 

0012. The present invention improves the human-com 
puter interface by using “interactors. An interface couples a 
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detection field to a computer system which, in turn, may be 
coupled to other systems. When an interactor is entered into 
the detection field, moved about within the detection field, or 
removed from the detection field, an event is detected which, 
when communicated to the computer system, can be used to 
create a control signal for either the controller computer sys 
tem or to a system connected to the controller computer 
system. Preferably, the detection field is suitably sized and 
configured so that multiple users can simultaneously access 
the field and Such that multiple interactors can be engaged 
with the field simultaneously. 
0013 By “interactor it is meant that a physical, real world 
object is used that can convey information both to the con 
troller computer system and to users. An interactor can pro 
vide identity (ID) information and other state information to 
the computer through a resistor, an embedded computer chip, 
a bar code, etc. An object can also be made into an interactor 
by embedding higher-level logic, such as a program logic 
array, microprocessor, or even a full-blown microcomputer. 
An interactor forms part of a system wherein information is 
assigned by users to at least one object. 
0014. According to a first embodiment of the present 
invention, a computerized interactor system has a detection 
space, at least one physical interactor which can be manually 
placed within and removed from the detection space, and an 
interface. This physical interactor has an identity and a user 
programmable state variable, and the interface responds to 
the physical interactor by providing an interactor signal 
indicative of the identity and the programmable state variable. 
0015. In related embodiments, the computerized interac 
tor system also has a computer system that processes the 
interactor signal to create a control input that is indicative of 
the identity and/or the programmable state variable. Coupled 
to the computer system is a computer readable medium Stor 
ing application data. This application data defines both an 
identity mapping between each interactor identity and a cor 
responding interactor identity computer instruction, and a 
position mapping between each of the plurality of positions 
and a corresponding position computer instruction. The com 
puter readable medium may be one of a number of different 
removable computer readable mediums available, each one 
providing different data and perhaps even a different type of 
application. 
0016 For example, one embodiment of the present inven 
tion teaches that the identity computer instructions are sound 
instructions and that the plurality of interactors each represent 
a playable sound sequence. Similarly, the position computer 
instructions are sound modification instructions such that the 
positions each represent a particular sound modification char 
acteristic. In this case, the computer system has an amplifier 
and a speaker and will play sound in accordance with the 
identity and position mappings and the control input gener 
ated due to the arrangement of the plurality of interactors at 
the plurality of positions of the detection space. 
0017. In yet another embodiment of the present invention, 
the computerized interactor system includes an overlay tem 
plate attachable to cover one or more of the plurality of 
positions. This overlay template provides content to a user of 
the computerized interactor System, and can be used to imple 
ment a variety of different applications. 
0018. By way of example, the overlay template could rep 
resent a fill-in-the-blank text having at least one blank over 
lapping some positions but exposing others. In this case, the 
interactor identity computer instructions could each represent 
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a word, and when an interactor is inserted into an exposed 
position, the computer system can Sound out the fill-in-the 
blank text, inserting the word represented by the inserted 
interactor. Alternatively, rather than simply reading text 
aloud, the interactor System would play a chosen Sound or 
other media for each of the blanks provided in the overlay. 
0019. Another embodiment of the present invention 
teaches a user playable Sound system. The playable Sound 
system has a plurality of interactors each having an identity 
specified by identification circuitry, a detection array, an 
interface, a computer readable medium storing application 
data, and a digital processor coupled to the interface. The 
detection array has multiple spots for engaging the interactors 
in order to at least temporarily connect the identification 
circuitry of the interactor with internal circuitry of the detec 
tion space. The interface responds to the disposition of inter 
actors within the detection array and provides an interactor 
signal indicative of the identity and position of each interactor 
disposed within the detection array. The application data 
stored on the computer readable medium storing defines both 
an identity mapping between each interactor identity and a 
corresponding interactor identity instruction, and a position 
mapping between each of the plurality of positions and a 
corresponding position instruction. The digital processor 
executes a Sound sequence dependent upon the interactor 
signal and the application data. 
0020. Yet another embodiment of the present invention 
teaches an interactor Suitable for manually placing within a 
detection space of a computerized interactor System. The 
interactor has identity circuitry defining an identity of the 
interactor, a light conduit arranged to conduct light through 
the interactor, and user programmable state circuitry defining 
a state of the interactor. 

0021 One aspect of the present invention teaches a com 
puter implemented method allowing a user to control an 
application executing on a computer system through the use 
of a plurality of physical interactors that can be manually 
placed within a detection space coupled to the computer 
system. This control method includes providing a computer 
readable medium storing data and operating instructions Suit 
able for use in controlling the computer system, reading 
application instructions into memory of the computer system, 
and generating a play array that includes data corresponding 
to a position and an identity of each interactor positioned 
within the detection space. The control method also repeat 
edly executes an action based upon the play array and the 
application instructions, monitors to determine whether an 
event has occurred that requires updating the play array, and 
updates the play array when an event occurs that requires Such 
an update. Events requiring an update include an interactor 
interrupt and a software interrupt, the interactor interrupt 
corresponding to one of i) the insertion of a particular inter 
actor into the detection space and ii) the removal of the 
particular interactor from the detection space. In addition to 
having an identity parameter, each interactor may also have 
one or more variable parameters that may be adjustable by the 
user, or may vary depending upon other circumstances. The 
control method can utilize the parameter values in executing 
the application. In these cases, when the control method 
determines that a parameter value has changed, an interrupt 
would effectuate a change in the play array. 
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0022. These and other advantages of the present invention 
will become apparent upon reading the following detailed 
descriptions and studying the various figures of the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a pictorial representation of an interactor 
system in accordance with the present invention. 
0024 FIG. 2 is a pictorial illustration of a beadbox inter 
actor system in accordance with one embodiment of the 
present invention. 
0025 FIG. 3 is a diagrammatic illustration of one suitable 
embodiment of circuitry required to implement the beadbox 
interactor system of FIG. 2. 
0026 FIG. 4 is a pictorial illustration of an interactor bead 
in accordance with another embodiment of the present inven 
tion. 
0027 FIG.5 is a circuit diagram of an interactor conductor 
in accordance with yet another embodiment of the present 
invention. 
0028 FIG. 6 is a flow chart illustrating a method for gen 
erating a bead interactor interrupt in accordance with the 
present invention. 
0029 FIG. 7 is a flow chart illustrating a method for play 
ing a Sound according to one aspect of the present invention. 
0030 FIG. 8 is a pictorial illustration of a beadbox inter 
actor system having an overlay template in accordance with a 
further embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0031. In FIG. 1, an interactor system 10 includes a detec 
tion space 12, a controller computer system 14, and an 
optional system 16. A number of interactors 18 (which will be 
discussed more fully hereafter) may be engaged with, moved 
around in, and removed from the detection space 12. The 
interactors 18 in conjunction with the detection space 12 
allow the user to program and control operation of the com 
puter system 14 via tangible, meaningful objects and thus 
help define a computer interface that is intuitive, flexible and 
rich in meaning. As used herein, the terms “detection space.” 
“detection field,” “detection array' or the like will refer to any 
n-dimensional space in the physical world. 
0032. The computer system 14 may be a general purpose 
microcomputer made by any one of a variety of computer 
manufacturers. For example, computer system 14 can be a 
Macintosh computer system made by Apple Computer, Inc. 
or a PC/AT compatible DOS or Windows computer system 
made by Compaq, IBM, Packard-Bell, or others. Alterna 
tively, the computer system 14 may be an application specific 
integrated circuit (ASIC) or a programmable integrated cir 
cuit (PIC) designed or programmed for the particular appli 
cation. 
0033. The computer system 14 is coupled to the detection 
space 12 as indicated at 20 Such that it may receive informa 
tion concerning an interactor 18 placed within the detection 
space 12. An interface is provided between the detection 
space 12 and the computer system 14. The interface may be 
internal to either the detection space 12 or the computer 
system 14, or may be separate from both. In some embodi 
ments, the interface, the detection space 12, and the computer 
system 14 are all housed in a single package. The interface is 
responsive to the disposition and identity of interactors placed 
within the detection space 12. Depending upon the specific 
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embodiment, the interface can determine parameters such as 
an interactor's position and orientation within the detection 
space 12 and position and orientation between different inter 
actors placed within the detection space 12. Some preferred 
implementations of interfaces of the present invention will be 
discussed in greater detail Subsequently. 
0034. By coupling the optional system 16 to the computer 
system 14, the interactors 18 and the optional system 16 can 
interact via controller computer system 14. The system 16 
may serve as an input to computer system 14, an output from 
computer system 14, or both. When used as an input to com 
puter system 14, the system 16 can provide data on a line 22 
which is used in conjunction with data online 20 derived from 
the interaction of an interactor 18 with the detection space 12. 
Communication lines 20 and 22 may be either unidirectional 
or bi-directional, as required. When used as an output from 
the computer system 14, the system 16 can be controlled by 
the interaction of the interactor 18 with the detection space 
12. The system 16 can be of a standard commercial design 
(e.g. a videotape or compact disc player), or can be a custom 
system designed for a particular use. 
0035 Each interactor 18 has an identity that may be mea 
sured by the detection space 12 and/or the interface. The 
computer system 14 maintains an identity mapping between 
each interactor identity and a corresponding interactor iden 
tity computer instruction. The computer system 14 further 
maintains a position mapping between each distinct measur 
able position of the detection space 12 and a corresponding 
position computer instruction. Thus each interactor has a 
particular meaning and the computer system 14 will respond 
in accordance with the arrangement of different interactors 
within the detection space. 
0036. In preferred embodiments, the identity and position 
mappings change with each Software application executed by 
the computer system 14. For example, a removable computer 
readable medium storing application data (e.g., the different 
mappings) can be installed for each application. The com 
puter system can then load up the available mappings and 
implement the particular application. 
0037. A beadbox interactor system 24 that is a user play 
able sound and light show system is illustrated in FIGS. 2 and 
3. FIG. 2 illustrates one physical embodiment of the beadbox 
interactor system 24 including interactor beads 26 and a 
physical beadbox 28. The beadbox 28 has a detection field 30 
that in this instance includes a 5x5 array of bead receptacles 
32, a speaker 34, a bead drawer 36 and a removable computer 
readable medium 38 such as a CD-ROM or a ROM integrated 
circuit. With the beadbox interactor system 24, a user can play 
Sounds or music in a personal setting according to the user's 
selection and positioning of the interactor beads 26. 
0038. When an interactor bead 26 is placed into a bead 
receptacle 32, the beadbox interactor system 24 begins and 
continues to play a predefined sound until the bead 26 is 
removed. Each bead 26 represents a different sound and the 
row and column location of the bead 26 within the array 30 
controls how the Sound is modified, e.g., louder or softer, 
higher pitched or lower pitched, the period of play, etc. In 
some embodiments, the beads 26 are translucent in order to 
conduct light from light sources located under each bead 
receptacle 32. The available sounds are determined not only 
by the identity of the beads 26 and their disposition within the 
array 30, but also by sound data stored in the computer read 
able medium 38. Additionally, there can be many types of 
mappings of the physical layout to the output parameters, 
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thereby supporting a variety of different pitch, reverberation, 
delay or other desired sound effects. Hence a user can access 
a variety of sound collections by simply installing a different 
computer readable medium 38. 
0039 FIG. 3 illustrates diagrammatically one suitable 
embodiment of circuitry required to implement the beadbox 
interactor system 24 of FIG. 2. In FIG. 3, the beadbox inter 
actor system 24 includes a detection array 30, a digital con 
troller 40, a computer readable medium 38, an amplifier 42 
and a speaker 34. A columnibus 50 and a row bus 52 couple the 
detection field 30 to the digital controller 40 through a pair of 
multiplexers 54 and 56. Thus with a single analog-to-digital 
(A/D) converter 58 the entire detection array 30 can be 
scanned to measure the electrical signal present at each bead 
receptacle 32. One suitable method for determining when 
interactor beads 26 have been inserted into the detection array 
30, measuring the values of the detection array 30 and pro 
ducing Sounds and lights accordingly is described below with 
reference to FIGS. 6-7. 

0040 FIG. 4 illustrates an interactor bead 60 in accor 
dance with one embodiment of the present invention. The 
interactor bead 60 includes a translucent body 62, an electri 
cal conductor 64, and a light conductor 66. The interactor 
bead 60 is designed for insertion into the bead receptacles 32 
such that when inserted, the electrical conductor 64 com 
pletes certain circuitry of FIG. 3. In some embodiments the 
electrical conductor 64 is simply a resistor of a predefined 
value signifying the identity of the bead 60. The light con 
ductor 66 enables light generated underneath the inserted 
bead 60 to conduct up through the translucent body 62. Note 
that the body 62 of the interactor bead 60 can take many 
forms, being fully transparent, partially opaque, etc. 
0041 FIG. 5 illustrates schematically an electrical con 
ductor 64 in accordance with another embodiment of the 
present invention. The electrical conductor 64 includes a first 
electrical pathway 70 having a first diode 74 connected in 
series with a first resistor 76, and a second electrical pathway 
72 having a variable resistor 78 connected in series with a 
second diode 80. The first electrical pathway 70 is connected 
in parallel with the second electrical pathway 72. The first and 
second diodes are connected Such that depending on the Volt 
age potential, at any instance current will flow through only 
one of the first and second electrical pathways 70 and 72. 
Thus by alternating the Voltage potential, one is able to alter 
nate measuring the values of both the first resistor 76 and the 
variable resistor 78. 

0042. The incorporation of a variable resistor 78 into the 
electrical conductor 64 allows a user to further program the 
operation of a beadbox interactor system 24. The variable 
resistor 78 is user manipulable, typically in real time, 
enabling the user to adjust the value of variable resistor 78 
while the beadbox interactor system 24 is operating. The 
beadbox interactor system 24 can respond to the user adjust 
ing the variable resistor 78 by either sensing the user adjust 
ment and taking a discrete, specific action, or by continuously 
adjusting operation corresponding to the user adjustment. 
The mechanism allowing the user to adjust the variable resis 
tor could, e.g., be a knob or Squeeze grip transducer arranged 
conveniently on the interactor bead 60. Of course, regardless 
of the form the interactor takes (bead or otherwise), the elec 
trical conductor of FIG. 5 could be incorporated therein. 
0043 FIG. 6 is a flowchart illustrating a method 100 for 
generating a bead interactor interrupt. In brief, a bead inter 
actor interrupt is generated wheneveran interactor is inserted 

Aug. 5, 2010 

or removed from the detection space. As will be appreciated 
by those skilled in the art, the method 100 includes a 
“debounce' procedure in order to confirm the measurements 
made during scanning. To accomplish the debounce proce 
dure, the method 100 utilizes the variables bead values (BV), 
TEMP1, TEMP2, and X. BV, TEMP1, and TEMP2 are arrays 
whose element have a one to one correspondence to the bead 
receptacles 32. The values in BV correspond to the currently 
measured values at the bead receptacles 32. TEMP1 is a 
variable used for determining whether the values in BV have 
satisfied the debounce condition. Specifically, as will be 
described below, TEMP1 is used as a sort of place holder to 
determine whether the values in BV have been constant for at 
least two scans of the detection array 30. TEMP2 is a variable 
that stores the bead receptacle values that are used in imple 
menting the light and Sound show. The variable X is a counter 
variable used to determine whether BV has been constant for 
tWO ScanS. 

0044 An initialization step 102 performs any initializa 
tion processes necessary to begin scanning a detection array 
30 in order to measure the presence and identity of beads 
inserted into the detection array 30. Step 102 includes Zeroing 
X, and the elements of BV, TEMP1, and TEMP2. A first 
substantive step 104 scans the detection array 30 and a step 
106 determines a bead value at each bead receptacle 32, 
storing these values in the array BV. Then a step 108 deter 
mines whether the array BV equals the array TEMP1. When 
BV does not equal TEMP1, control is passed to a step 110 
wherein TEMP1 is set equal to the values in BV. After 
completion of step 110, process control is returned to the scan 
step 104 where the process of scanning the detection array is 
begun again. 
0045. When the step 108 determines that BV equals 
TEMP1, control is passed to a step 110 wherein it is deter 
mined whether X equals 2. When X does not equal 2, control 
is passed to a step 114 where X is set equal to X plus 1. When 
X does equal 2, this indicates that the values in TEMP1 have 
satisfied the debounce condition. Accordingly, control is 
passed to a step 116 where X is set equal to Zero, enabling the 
scanning process to proceed. Then a step 118 determines 
whether TEMP1 equals TEMP2. A determination that 
TEMP1 equals TEMP2 indicates that no changes have been 
made within the detection array 30. Accordingly, when 
TEMP1 equals TEMP2, control is passed back to the scan 
step 104 where the process of scanning the detection array 30 
starts again. However, when TEMP1 does not equal TEMP2, 
at least one change has been made within the detection array 
30. Accordingly, step 120 generates a bead insertion interrupt 
to indicate to the sound and light show software that the play 
sequence must be updated. Then in a step 122, TEMP2 is set 
equal to TEMP1 and control is passed back to the scan step 
104. 

0046. As mentioned above, certain embodiments of the 
present invention provide interactors that have, in addition to 
identification circuitry, one or more user programmable state 
variables. It will be apparent to those skilled in the art that the 
determination of the values of such state variables can be 
achieved using a method similar to the method 100 of FIG. 6. 
A method to determine the state variables could be imple 
mented to utilize additional interface circuitry, and thus run in 
parallel with the execution of method 100. Alternatively, a 
method to determine the state variables could be incorporated 
within the method 100. In any event, when the interactor 
system determines that a value of a state variable has changed, 
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the system would generate a parameter change interrupt 
prompting the application Software to respond appropriately. 
0047 FIG. 7 is a flowchart illustrating one method 200 for 
playing a sequence in accordance with one embodiment of 
the present invention. The sequence will be defined by a play 
array representing parameters (interactor identity, position, 
and state variable values) controlled by the user, as well as 
data and play instructions present in a computer readable 
medium 38. In a first step 202, the digital controller 40 reads 
data and play instructions from the computer readable 
medium 38. Then, in a step 204, the digital controller 40 
performs an action based upon the play array, the data and 
play instructions, and any other relevant contextual informa 
tion. For example, a background or introductory music and 
light show sequence may begin playing initially when no 
beads are inserted into the detection array 30. Alternatively, 
the bead box interactor System 24 could simply go into a wait 
state, ready to respond to the insertion of a new interactor 
bead 26. When one or more beads are present, the action in 
step 204 would involve the selection of the sound(s) sequence 
and light state to be implemented based upon the play array, 
and then the selected sequence would begin playing continu 
ously. 
0048. In a step 206, the method 200 receives an interrupt 
Such as a bead interactor interrupt, a parameter change inter 
rupt, or a software interrupt. A next step 208 interprets the 
interrupt and any associated data received and updates the 
play array accordingly. Once the play array is updated, con 
trol is passed back to step 204 where a new action is per 
formed based upon the updated play array. For example, the 
now modified play array may alter the sequence being played 
in Some manner. In preferred embodiments, the receipt of an 
interrupt does not interrupt play of the sequence. The 
sequence continues to play in a process executing parallel to 
the method 200 of FIG. 7. However, the interrupt and more 
specifically the new play array may alter the nature of that 
Sequence. 

0049 FIG. 8 illustrates one example of the use of an over 
lay template 250 together with the beadbox interactor system 
24 of FIG. 2 in accordance with another aspect of the present 
invention. As described above, the data and play instructions 
provided in the computer readable medium 38 define the 
application implemented by the beadbox interactor system 
24, the user inserting the interactor beads to, in essence, 
program the operation of the application implemented by the 
beadbox interactor system 24. The overlay template 250 
serves to further define the operation of the beadbox interac 
tor system 24, as well as provide content and context to the 
USC. 

0050. In the specific embodiment of FIG. 8, the overlay 
template 250 provides a “fill in the blank” text, commonly 
referred to as a “madlib. The blanks present within the over 
lay template 250 correspond to and expose several different 
bead receptacles 32. A user would be provided a set of inter 
actor beads 26 that would represent a variety of nouns, verbs, 
adjectives, etc. The user would then select and insert desired 
interactor beads 26 into blank bead receptacles 32 thereby 
completing the sentences. Once completed, the beadbox 
interactor system 24 would “read out loud the completed 
sentence inserting into the blanks the words represented by 
the corresponding interactor beads 26. Alternatively, rather 
than simply reading text aloud, the beadbox interactor system 
would play a chosen sound for each of the blanks filled into 
the MadLib overlay. It is contemplated that each madlib com 
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puter readable medium would come with a number of differ 
ent overlay templates 250, storing the different text and/or 
Sounds for each page. The identity of each overly template 
250 could be determined by the position of the blanks, or by 
an identity interactor bead that was inserted into a particular 
position. 
0051. The implementation of an interactor system 10 such 
as the beadbox interactor System 24 can conceptually be 
divided into two separate sensing and application compo 
nents. The sensing component involves performing accurate 
sensing of the states and positions of the interactors 18. The 
application component involves providing the underlying 
application that the interactor system 10 is intended to inter 
face with and control. The application component would 
typically interpret the sensed data and provide feedback to the 
user. While separate implementation of the sensing and appli 
cation components is not mandatory, it may be helpful for a 
variety of reasons. By way of example, for a particular inter 
actor System 10, the process of sensing and compiling the 
interactor data would likely be the same regardless of the 
particular application. In contrast, each application may or 
may not have significant similarities. Along these lines, it is 
contemplated that certain interactor systems will have the 
sensing component executed as a separate process from the 
application component. The sensing component could be 
stored in ROM fixedly attached within the computer system, 
while the application component could be provided in the 
removable computer readable medium. 
0.052 While this invention has been described in terms of 
several preferred embodiments and some specific examples, 
there are further alterations, permutations, and equivalents 
which fall within the scope of this invention. 
0053. The concept of the beadbox interactor system 24, 
described above with reference to FIGS. 2-7, can be expanded 
to cover a variety of applications. For example, the overlay 
template could be related to a mystery or puzzle game. Plac 
ing the interactor into a certain position could give the user a 
clue related, perhaps, to the content of the overlay template. 
Assume the overlay template were a clock. Then the interac 
tors could be surrogate clock-hands and insertion into a par 
ticular position would give the user a time-related clue. Alter 
natively, the overlay template could be the floor-plan of a 
house and insertion into a particular position would give the 
user a clue related to that location. Further, the template could 
be used for storytelling using layered sounds, or as an aid in 
teaching reading and music. 
0054. It is further contemplated that the interactors can be 
designed with a plurality of user programmable state vari 
ables that could include even a sound recording medium. 
These features would allow users to personalize their inter 
actors and exchange them among friends. These personalized 
interactors could be used for sending messages to or playing 
games with other users. 
0055 Certain interactor systems are envisioned as multi 
user interactor Systems. The multi-user interactor systems 
would include multiple detection spaces coupled to one or 
more computer systems. Control of the one or more computer 
systems could then be effected by the placement of interactors 
by multiple users. 
0056. The interactor system of the present invention can 
be thought of as a physical tool for programming the execu 
tion of a computer system. Take, for example, the operation of 
the beadbox system 24. By arranging interactor beads within 
the detection array, the user is able to program the beadbox 
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system 24 to operate as desired. In another Suitable context, 
Adams et al.'s aforementioned Patent Application describes a 
system for controlling a music synthesizer by mapping a 
Small number of continuous range sensor signals into a larger 
number of control signals that are then used to control the 
music synthesis operations of the music synthesizer. It is 
contemplated that the signal mapping functions can be pro 
grammed via one embodiment of the interactor system of the 
present invention. For further details regarding this particular 
music synthesizer, please see Adams et al.'s Patent Applica 
tion. 
0057 The variety of implementations contemplated for 
the present invention are extensive. For example, the beadbox 
Sound system could utilize a genetic algorithm to continu 
ously mutate the music. In this case, the two axis of the bead 
receptacles correspond to two parent genetic input forms and 
the mutations would be activated by the placement of beads. 
As another example, the user can access update information 
over the Internet, downloading new Sounds, text, etc., as 
desired. Still further, the detection space can take any suitable 
form Such as a hexagonal or circular grid, or may be a 3-di 
mensional detection space having several layers of grids or a 
spherical grid. 
0058. It is therefore intended that the following appended 
claims be interpreted as including all Such alterations, permu 
tations, and equivalents as fall within the true spirit and scope 
of the present invention. 
What is claimed is: 
1. An interactor Suitable for manually placing within a 

detection space of a computerized interactor system, the 
interactor comprising: 

an identity circuitry configured to provide the computer 
ized interactor system with an identity of the interactor 
and a position of the interactor within the detection 
space; and 

a user programmable state circuitry responsive to the com 
puterized interactor System, configured to receive user 
control input and provide a state of the interactor; 

wherein upon receiving the user control input, the user 
programmable state circuitry causes an interrupt to be 
generated for the computerized interactor System. 

2. An interactor as recited in claim 1 wherein the identity 
circuitry includes a first resistor whose value defines the 
identity of the interactor. 

3. An interactor as recited in claim 1 wherein the user 
programmable state circuitry includes a variable resistor 
whose value defines the state of the interactor, the user pro 
grammable state circuitry programmable in the sense that a 
user can adjust the value of the variable resistor. 

4. A plurality of interactors as recited in claim 2, wherein 
the first resistor corresponding to each of the plurality of 
interactors has a value unique within the plurality of interac 
tOrS. 

5. An interactor as recited in claim 1 wherein the interactor 
is a translucent bead interactor. 

6. An interactor as recited in claim 1 wherein the user 
programmable state circuitry includes memory on which the 
user may store information. 

7. An interactor as recited in claim 6 wherein the memory 
is suitable for storing Sound recordings. 

8. An interactor as recited in claim 3 further including a 
user adjustable knob that when properly manipulated adjusts 
the value of the variable resistor. 
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9. An interactor as recited in claim 3 further including a 
Squeezable transducer that when Squeezed adjusts the value 
of the variable resistor. 

10. A computer interactor system as recited in claim 1 
wherein the user programmable state circuitry is arranged to 
store a plurality of state values. 

11. A computer interactor system as recited in claim 1 
further including Sound recording medium arranged such that 
a user can record a playable Sound message thereon. 

12. A system for allowing a user to control an application 
executing on a computer comprising: 

a plurality of interactors, each interactor having an identity; 
a detection space coupled to the computer, and 
a processor, coupled to a memory, configured to: 

generate a play array that includes data corresponding to 
a position and an identity of each interactor positioned 
within the detection space; 

execute application instructions including performing 
an action based upon the play array and the applica 
tion instructions; 

monitor to determine whether an event has occurred that 
requires updating the play array; and 

update the play array when an event occurs that requires 
Such an update. 

13. The system as recited in claim 12 wherein the plurality 
of interactors includes a first interactor and the processor is 
further configured to: 

determine a parameter associated with the first interactor, 
the parameter being selected from the set consisting of 
1) a position of the first interactor within the detection 
space, 2) orientation of the first interactor within the 
detection space, 3) motion of the first interactor within 
the detection space, and 4) a relative position of the first 
interactor with respect to a second interactor; 

determine an identity of the first interactor; and 
generate a first interactor interrupt and data associated 

with the parameter value and identity of the first inter 
actOr. 

14. The system as recited in claim 12 wherein the processor 
is further configured to: 

determine that a first interactor has been removed from the 
detection space; and 

generate a first interactorinterrupt and data associated with 
the removed first interactor. 

15. The system as recited in claim 12 wherein at least one 
interactor positioned with the detection space further includes 
a user programmable state variable, the play array further 
includes data corresponding to a value of the user program 
mable state variable, and the events requiring an update 
include a state variable interrupt corresponding to an adjust 
ment being made to the user programmable state variable. 

16. The system as recited in claim 15 wherein the processor 
is further configured to: 

determine that an adjustment has been made to the user 
programmable state variable; and 

generate a state variable interrupt and data associated with 
a new value of the user programmable state variable. 

17. The system as recited in claim 12 wherein the applica 
tion instructions relate to a user playable sound system. 

18. The system as recited in claim 17 further comprising an 
amplifier and a speaker, wherein the application instructions 
include the playing of a Sound sequence. 

19. The system as recited in claim 18 wherein at least one 
of the interactors positioned in the detection space is coupled 
to a light Source, wherein the application instructions include 
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lighting up the at least one interactor coupled to the light playing of a sound sequence includes playing Sound in accor 
SOUC. dance with the identities and arrangement of the plurality of 

20. The system as recited in claim 18 wherein the detection interactors within the detection space. 
space has a discrete, finite number of positions each repre 
senting a particular Sound modification characteristic, and the ck 


