(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
13 September 2001 (13.09.2001) PCT

(10) International Publication Number

WO 01/67306 Al

(51) International Patent Classification’: GO6F 17/30,
G09B 7/00

(21) International Application Number: PCT/US01/07315

(22) International Filing Date: 7 March 2001 (07.03.2001)

(25) Filing Language: English  (74)

(26) Publication Language: English

(30) Priority Data: (81)
60/187,634 8 March 2000 (08.03.2000) US
60/223,389 9 August 2000 (09.08.2000) US

(71) Applicant: LYRRUS INC. doing business as G- VOX
[US/US]; 8th Floor, 1080 N. Delaware Avenue, Philadel-
phia, PA 19125 (US).

Mills, PA 19428 (US). ALEXANDER, John, S.; 2501
Berwyn Ct., Voorhees, NJ 08043 (US). BEIRNE, Ger-
ald, A.; 658 Kromer Avenue, Berwyn, PA 19312 (US).

(72) Inventors: PEER, Scott, C.; 239 Arden Road, Gulph (84)

CORCORAN, Kevin, E.; 630 South Orange Street, Me-
dia, PA 19063 (US). GROVEMAN, Sue, A.; Apartment
110B, 500 E. Lancaster Avenue, St. David’s, PA 19087
(US). KESSLER, Daniel, M.; 44 Plateau, Aliso Viejo, CA
92656 (US). LEWIS, John, H.; 13 Wilson Avenue, Glass-
boro, NJ 08028 (US).

Agents: SICKLES, Louis et al.; Akin, Gump, Strauss,
Hauer & Feld, LLP, One Commerce Square, 22nd Floor,
2005 Market Street, Philadelphia, PA 19103-7986 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,

[Continued on next page]

(54) Title: ON-LINE NOTATION SYSTEM

12 ONS
N CLIENT
!
12 ONS
N CLIENT
12 !
I |

ONS CLIENT
KBD 42 S0

14 38
A L VIDEO

r
|

|

|

:

]l| MOUSE |—- 1 DISPLAY
| 8 PC

| .
| | PRINTER 1/0
|
|
|
|
:
|
|
|

18y |

INPUT/QUTPUT
24 DEVICE 28
34 [’i\as
20 2 ) 99 MDI

67306 Al

26

ONS [ ~30
SERVER

(57) Abstract: A system for making a lesson authored by a teacher accessible to a class of one or more students and for making

~~ home work authored by a student belonging to the class accessible to the teacher (Figure 1). The system includes a first client (12),
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a second client, and a server (30) computer, all of which are connected to a computer network (32). The server computer maintains
a database including information about the teacher, the student, the class and lesson. The server computer provides a script to the
first client computer and to the second client computer for executing a notation computer program. The notation computer program

g is utilized to author the lesson or the home work. The lesson or the home work is transferred from the first or the second client
computer to the server computer for making the lesson or the home work accessible to the students of the class or the teacher.
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TITLE OF THE INVENTION
[0001] On-line Notation System

CROSS REFERENCE TO RELATED APPLICATIONS
[0002] This application claims the benefit of U.S. Provisional Application No. 60/187,634,
filed March 8, 2000, entitled “G-Vox Online Notation Service”; and U.S. Provisional
Applicétion No. 60/223,889, filed August 9, 2000, entitled “Online Notation Service”.

BACKGROUND OF THE INVENTION
[0003] The present invention relates to providing musical material to persons connected to
a computer network, and more particularly, the present invention relates to a system for use by
an author to generate a notational representation of the musical material on a first computer
attached to a computer network, and making the notational representation of the musical
material accessible to a class of persons each of which has a second computer connected to the
computer network, whereupon each member of the class may interact with the notational
representation of the musical material to provide comments and/or revisions of the notational
representation of the musical material which are made accessible to the author.
[0004] The world wide web (WWW), a subnet of the Internet, is a suitable medium for
distributing instructional material to persons having computer access to the Internet. There are
also a variety of services which utilize the WWW to provide instructional material to persons
having computer access to the WWW. The material may be offered without a fee or, it may be
necessary to subscribe to the service to receive the material. Generally however, the material is
not customized to a particular user or even to a small class of users, but rather, is designed for
general consumption. Further, there is not a means for directly interacting with the material to
provide an on-line revision of the material or a response back to the author of the material.
[0005] It is well known to distribute music over telecommunications channels by means of
data streams encoded to conform to the Musical Instrument Digital Interface (MIDI). This
method is employed by OnlineConservatory.com to exchange music on-line between a teacher
and a student. However, this technique does not provide for distributing the music notation of a
musical score to the student, which music notation must be provided by other means.

[0006] There are apparatus/computer programs that provide for entering musical
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information for creating a music notation of the music from a computer keyboard, mouse or a
MIDI enabled musical instrument. For example, U.S. Patent No. 4,366,741 discloses an
electronic piano having a keyboard and a microprocessor for coritrolling a cathode ray tube
device to provide a video note display on a staff. Similarly, U.S. Patent No. 4,954,804
discloses a method and apparatus for entering rhythmic and melodic information from a MIDI
enabled device into a computer for transcribing the information into music notation. However,
neither of the aforementioned patents discloses or suggests distributing the resulting music
notation to other persons over a telecommunications channel.

[0007] Similarly, Allegro® and Print Music® are commercially available computer
programs distributed by Coda Music Technology, Inc., which execute in a personal computer to
create the music notation of a musical composition from either & keyboard, a mouse or a MIDI
enabled musical instrument. However, neither Allegro® nor Print Music® includes the
capability to provide instructional material to a student in the form of a music notation over a
telecommunications channel, such that a student may interact with the music notation according
to the teacher’s instructions and provide a revision of the music notation back to the teacher for
the teacher’s evaluation.

[0008]  The graphics capabilities of the WWW allow for the music notation of a musical
score to be scanned or otherwise entered into a computer. Further, the Internet also provides a
convenient means for distributing the music notation to persons having access to the Internet.
Accordingly, there is a need for a system by which a musical composition in the form of a
music notation can be distributed to students over a computer network. Further, there is a need
for an apparatus by which a teacher can define one or more classes of students having similar
educational needs and develop a suite of music lessons which are customized for each class.
Further, there is a need for an apparatus by which a musical transcript in the form of music
notation can be incorporated into each lesson. Also, there is a need for an apparatus which
provides access to the lessons by students designated as being members of the class where the
students may be co-located or may be remote from the teacher. Also, there is a need for an
apparatus which allows each student to revise the musical transcript and to submit the revised
transcript to the teacher for evaluation. Additionally, there is a need for an apparatus that
executes the transcript so that the student may listen to the transcript as it plays and provides the
correct fingering of the musical transcript as the transcript executes in the apparatus. Further,

there is a need to allow the student to interact with the transcript and for the apparatus to
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provide on-line feedback to the student about the correctness of the student’s performance

while the student is performing.

BRIEF SUMMARY OF THE INVENTION
[0009]  Briefly stated, the present invention comprises a system for making a lesson
authored by a teacher accessible to a class of one or more students, and for making homework
authored by a student belonging to the class accessible to the teacher, the system comprising: a
first client computer connected to a computer network, the first client computer being under the
control of the student; a second client computer connected to the computer network, the second
client computer being under the control of the teacher; and a server computer connected to the
computer network. The server computer maintains a database including information about the
teacher, the student, the class and the lesson, wherein the server computer provides a script to
the first client comﬁuter and to the second client computer for executing a notation computer
program in the first and in the second client computers. The notation computer program is
utilized to author at least one of the lesson and the homework. The at least one of the lesson
and the homework is transferred from the respective first and the second client computer to the
server computer for making the at least one of the lesson and the homework accessible to one of
the students of the class and the teacher.
[0010] The present invention further comprises a method for making a lesson authored by a
teacher accessible to a class of one or more students and for making homework authored by one
of the students belonging to the class accessible to the teacher, the method comprising the steps
of: connecting a first client computer to a computer network, the first client computer being
under the control of the student; connecting a second client computer to the computer network,
the second client computer being under the control of the teacher; and connecting a server
computer to the computer network. The server computer maintains a database including
information about the teacher, the student, the class and the lesson. The server computer
provides a script to the first client computer and to the second client computer for enabling the
execution of a notation computer program in the first and the second client computers. The
notation computer program is utilized to author at least one of the lesson and the homework
wherein the at least one of the lesson and the homework is transferred from the respective first
and the second client computer to the server computer for making the at least one of the lesson

and the homework accessible to at least one of the class of the students and the teacher.
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[0011] The present invention also comprises a method for a teacher to author a lesson
which is accessible to a class of one or more of students, the method comprising the steps of:
connecting a client computer vunder the control of the teacher to a server computer; entering a
class code associated with a class into the client computer and transferring the class code to the
server computer, transferring a script from the server computer to the client computer in
response to a request from the client computer wherein the script causes a music notation
computer program to execute in the client computer; entering musical information into the
client computer to form the lesson, the lesson comprising at least one of a musical transcript
and text formed by utilizing the music notation computer program; and transferring the lesson
from the client computer to the server computer wherein the lesson is accessible to the class of
students.

[0012] The present invention additionally provides a method for a student to gain access to
a lesson prepared by a teacher and for the student to submit homework to the teacher, the
method comprising the steps of: connecting a first client computer under the control of the
student to a server computer; entering a class code associated with a class of one or more of the
students into the first client computer and transferring the class code to the server computer;
receiving frc;m the server computer, a list of lessons which are stored on the server computer
and which are available to the students belonging to the class; requesting access to one of the
lessons stored in the server computer, the requested lesson having been previously transferred
to the server computer from a second client computer, the second client computer being under
the control of the teacher; transferring the requested lesson from the server computer to the first
client computer in response to the request from the first client computer, whereupon a script
within the requested lesson causes a music notation computer program to execute in the first
client computer, thereby making the requested lesson accessible to the student; entering the
homework into the first client computer, the homework comprising at least one of a musical
transcript and text formed by the music notation program; and transferring the homework from
the first client computer to the server computer wherein the homework is accessible to the
teacher.

[0013] The present invention also includes an apparatus for displaying a virtual
representation of a person playing a musical instrument, said apparatus comprising: a storage
device for storing the virtual representation of said person playing the instrument; a computer

connected to the storage device for receiving a command specifying a note to be played and for
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selecting the virtual representation stored in the storage device to correspond with the playing
of the specified note; and a videé display connected to the computer for receiving and
displaying the virtual representation of the person playing the specified note on the musical
instrument.

[0014] The present invention also includes a method for displaying a virtual representation
of a musical instrument being played by.a person, the method comprising the steps of: storing
the virtual representation of the person playing the instrument; receiving a command specifying
a note to be played; selecting the virtual representation to correspond with the specified note;
and displaying the virtual representation of the person playing the specified note.

[0015] The present invention also includes a method for providing information to a
performer about a musical performance of a musical composition, the method comprising the
steps of: displaying a musical transcript of the composition; highlighting a first note of the
composition as registered on the transcript; comparing‘a first note of the performance with the
first note of the composition; highlighting a second note of the composition if the first note of
the performance matches the first note of the composition; and continuing to highlight the first
note of the composition until the first note of the performance matches the first note of the

composition.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0016] The foregoing summary as well as the following detailed description of the
preferred embodiments of the invention will be better understood when read in conjunction
with the appended drawings. For the purpose of illustrating the invention, there are shown in
the drawings embodiments which are presently preferred. It should be understood, however,
that the invention is not limited to the precise arrangements and instrumentalities shown. In the
drawings:
[0017] Fig. 1 is a schematic block diagram of the preferred embodiment of the present
invention including an on-line notation service (ONS) server and a plurality of ONS clients;
[0018] Fig. 2 is a schematic block diagram of the ONS server shown in Fig. 1;
[0019] Fig. 3 is a schematic block diagram of the software architecture of the ONS server
shown in Fig. 1;
[0020]  Fig. 4 is a schematic block diagram of the software architecture of one of the ONS

clients shown in Fig. 1;
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[0021]  Fig. 5 is a flow diagram of the steps for creating a lesson on one of the ONS clients

and transferring the lesson to the ONS server;

[0022] Fig. 6 is a pictorial representation of the ONS client notation screen;

[0023] Fig. 7 is a pictorial representation of a virtual instrument displayed on the notation
screen of Fig. 6; and
[0024]  Fig. 8 is a flowchart of the steps for preparing homework on one of the ONS clients -

and transferring the homework to the ONS server.

DETAILED DESCRIPTION OF THE INVENTION
[0025] A portion of the disclosure of this patent document contains material which is
subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent disclosure, as it appears in the U.S. Patent and Trademark
Office files or records, but otherwise, reserves all copyright rights whatsoever.
[0026] Referring to the drawings, wherein like numerals are used to indicate like elements
throughout the several figures and the use of the indefinite article “a” may indicate a quantity of
one, or more than one, of an element, there is shown in Fig. 1 a block diagram of the preferred
embodiment of an on-line notation service (ONS) system 10 for making one or more lessons
authored by a teacher accessible to a class of one or more students and for making homework
authored by a student belonging to the class accessible to the teacher. The system 10 supports a
plurality of students and a plurality of teachers. Each teacher may create a plurality of classes
to which one or more students may be a member. Each teacher may also create one or more
lessons which may be shared with other teachers and may be allocated to one or more classes.
Normally, the homework prepared by a student is made accessible only to the teacher to which
the student submits the homework, however, with the students permission, the homework may
be shared with other teachers and students. As would be appreciated by those skilled in the art,
the ONS system 10 is not limited to providing access to teachers for providing lessons and
reviewing homework and to students for reviewing lessons and submitting homework. For
instance, the ONS system 10 could be used to distribute published music or music created by
users of the ONS to both subscribers and to non-subscribers of the ONS. In the former case,
for instance, a sheet music company could convert existing sheet music content into the ONS

file format and store the music in the ONS system 10 for purchase. A purchaser, could select
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music from a listing of available music stored in the ONS system 10, view the muéical score,
play the music back, change the key signature, purchase the music and print the musical score.
[0027] Preferably, the ONS system 10 includes at least one ONS server 30 and a plurality
of ONS clients 12, each of which clients 12 being under the control of either a student or a
teacher and all of which clients 12 and the server 30 being connected to a computer network 32.
Preferably, each ONS client 12 includes a computer 38 under the control of a student or a
teacher. Each ONS client 12 may be located, for instance, in a home, school a library or any
public place. The ONS clients 12 and the ONS server 30 may be remote from each other such
that connectivity between them is accomplished by a wide area network. Alternatively, the
ONS clients 12 and the ONS server 30 may be co-located in the same classroom or the same
building and connected together by a local area network.

[0028] In the preferred embodiment, the computer network 32 is the "Internet” and the
server 30 and each client 12 are connected to the Internet via an Internet service provider 26.
Preferably, the ONS system 10 is a member of the world wide web and utilizes the hypertext
transfer protocol (HTTP) for the interchange of data between each client 12 and the server 30.
However, it would be clear to those skilled in the art that the present invention is not limited to
operating with the Internet. Other computer networks employing other protocols, such as a
10Base-T local area network or a wireless network conforming to IEEE 802.11b could be used,
within the spirit and scope of the invention.

[0029] Preferably, each ONS client 12 comprises a computer 38 of a type having an open
architecture called a personal computef (PC). The computer 38 comprises a storage device (not
shown) having a portion for storing a computer executable program code (computer program).
Desirably, the storage device includes a random access memory (RAM), a read only memory
(ROM), and a hard disk memory connected within the computer 38 in an architecture well
known to those skilled in the art. In addition to storing the computer program, the storage
device stores the information representing the notes in the musical signal. Preferably, the
computer 38 also includes a floppy disk drive and/or a CD-ROM drive for the purpose of
entering computer programs and other information into the computer 38. The preferred
embodiment of the computer 38 also includes a processor (not shown) for executing the
computer program stored in the storage device and a communications interface (not shown)
such as a modem, for connecting the computer 38 to the Internet 32 or to another computer

network. The connection of the modem to the Internet 32 may be via a point-to-point telephone
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line, a local area network etc. Inthe preferred embodiment, the computer 12 operates under the
Windows® operating system manufactured by Microsoft® Corporation and employs a
Pentium® III microprocessor chip manufactured by Intel® Corporation as the processor. The
computer 38 also includes a keyboard 42 and a mouse or a joy stick device 14 for inputting user
information. However, as will be appreciated by those skilled in the art, other operating
systems and microprocessor chips may be used. Further, it is not necessary to use a PC
architecture. Other types of computers, such as the Apple® Macintosh computer manufactured
by Apple Inc., or a special purpose or other general purpose computer may be used within the
spirit and scope of the invention.

[0030] In the preferred embodiment, each ONS client 12 includes an input/output device
18 operative with a microphone 20 for receiving electrical signals over a microphone input line
34 representative of sound waves produced by a musical instrument such as, for instance, a
recorder, clarinet, saxophone, violin or a trumpet or from the voice tract of a human. The
input/output device 18 also accepts an electrical signal from a transducer 22, over a transducer
input line 36, representative of the vibrations of the strings of, for instance, a guitar. Preferably,
the input/output device 18 is a conventional sound card available from numerous vendors and
adapted to conventional installation in the computer 38. Typically, the sound card 18 provides
an audio amplifier, a bandpass filter and an analog-to-digital converter, each of a kind well
known to those skilled in the art, for converting analog electrical signals 34 from the
microphone 20 and analog electrical signals 36 from the transducer 22 into digital audio signals
compatible with the computer 38. In the preferred embodiment, the analog microphone signals
34 and the transducer signals 36 are each sampled at a rate of 44.1 KHz., each sample being
represented by a 16 bit word. Preferably, the samples are stored in the storage device as 1024
word buffers in either a . WAV or a .AIFF format. The input/output device further includes a
synthesizer (not shown) connected to a loudspeaker 24, for generating sounds corresponding to
the notes stored in the computer 38. As would be clear to those skilled in the art, the present
invention is not limited to the aforementioned sample rate, buffer size, sample size and data
format. Other sample rates, sample sizeé, buffer sizes and data formats could be used within
the spirit and scope of the invention.

[0031] Preferably, the computer 38 also includes a digital input/output port 44 for receiving
digital input signals and outputting digital output signals conforming to the Musical Interface
Device Interface (MIDI) specification along input/output line 28. The computer 38 also
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includes a video display 40 and a printer 16, where for instance, the notes played on a musical
instrument or sung and stored in the storage device can be displayed or printed on paper or
other media.

[0032]  Referring now to Fig. 2 there is shown a block diagram of the ONS server 30
connected to the computer network 32. The ONS server 30 maintains a database (see Fig. 3) in
a database server 30.2. The database includes information about each teacher, each student,
each class and each lesson. When an ONS client 12 connects to the ONS server 30, the ONS
server 30 provides a script to each ONS client 12 for executing a notation computer program in
the ONS client computer 38. The notation computer program is utilized by each teacher to
author lessons and by each student to author homework. When a lesson is completed, the
lesson is transferred from the respective ONS client computer 12 under the control of the
teacher, to the ONS server 30 for making the lesson accessible to a student who is a member of
the class. Similarly, when the homework is completed, the homework is transferred from the
respective ONS client computer 12 under the control of the student, to the ONS server 30 for
making the homework accessible to the teacher. As will be understood to those skilled in the
art, the terms “teacher”, “lessons”, “student” and “homework” are not to be strictly construed.
The terms “teacher” and “lessons” should be applied generically to any person creating a
musical composition with the ONS client 12 and transferring the musical composition to the
ONS server 30, and the terms “student” and “homework” should be applied to a person who
reviews, revises and/or adds commentary to the musical composition obtained from the ONS
server 30 and provides the revised composition and/or comments back to the ONS server 30 for
access by the teacher, such use of the aforementioned terms being within the spirit and scope of
the invention.

[0033] Preferably, the ONS server 30 comprises a web server computer 30.1, the database
server computer, 30.2, a load balancing computer 30.7, a system management computer 30.8
and a firewall computer 30.10 for connecting the ONS server 30 to the Internet. Preferably,
the aforementioned computers are connected together by local area networks 30.4, 30.5 and
30.9. A storage system 30.3, comprising a plurality of hard disks, is connected to the database
server computer 30.2 and the system management computer 30.8 by a local area network 30.6.
Preferably, the computers 30.1, 30.2, 30.7, 30.8 and 30.10 are open architecture computers
operating under a Windows operating system. However, as will be appreciated by those skilled

in the art, the ONS server 30 need not be constrained to the computer architecture shown. The
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ONS server 30 could be implemented as multiple computers where an individual computer,
30.1, 30.2, 30.7, 30.8 and 30.10 is shown or with, for instance, as few as one computer
provided the functions identified for the separate computers 30.1, 30.2, 30.7, 30.8 and 30.10 are
implemented. Further the functions performed by the ONS server 30 and the functions
performed by the ONS client 12 could be performed within the same computer(s), as, for
instance, in a computer laboratory. '

[0034]  Referring now to Fig. 3 there is shown a preferred embodiment of the software
architecture 100 of the ONS server 30. Preferably, the software iﬁ the ONS server 30 for
implementing the present invention comprises three functional groupings: (1) web pages 100.1
comprising active web pages, javascript and hypertext markup language (HTML), stored in the
web server computer 30.1; (2) the structured query language (SQL) ONS server database 100.2
stored in the database server computer 30.2; and (3) on-line files 100.3 comprising teacher
lessons and student homework, stored in the storage system 30.3. Preferably, the ONS database
100.2 is a relational database containing information about students (registration information
and marketing materials), teachers (registration information and marketing materials) , classes
(teacher, class codes and class names), lessons (student instructions, lesson names, file names
of on-line files, and classes), class rosters (student names), schools (addresses and districts) and
student submissions (student names, lesson information, class information, and file names of
the on-line files).

[0035]  Referring now to Fig. 4 there is shown the software architecture 200 of an ONS
client 12. Preferably, the client includes a web browser 200.1 whose functions include: ey
connecting the ONS client 12 to the ONS server 30, (2) transferring web pages between the
ONS server 30 and the ONS client 12, (3) providing the web pages to the printer 16 and to the
video display 40 and (4) interpreting the X, y location of a mouse click to send javascript
commands embedded in the web page to a control computer program 200.2, a notation engine
200.3 or to the ONS server 30.

[0036] In the preferred embodiment, the javascript in the web page initially executes in the
browser 200.1 to load the client control computer program 200.2. Thereafter the javascript
interacts with the control computer program 200.2 to pass instructions from the web page to the
control computer program 200.2. The control program 200.2 controls the notation engine 200.3

from the instructions received from the javascript residing in the browser 200.1.
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[0037] Preferably, the browser 200.1 is the commercially available computer program
entitled "Internet Explorer", available from Microsoft Corporation. However, other browsers,
such as the computer program "Netscape Navigator", available from Netscape Corporation, are
also suitable.

[0038]  In the preferred embodiment, the control computer program 200.2 is computer code,
downloadable over a computer network 32, which in connection with the web browser 200.1,
allows the on-line notation service to function in the client computer 12 . The control program
200.2 attaches differently to the web browser 200.1 according to the browser type, be it Internet
Explorer or Netscape Navigator. In the case of Internet Explorer, the control computer program
200.2 attaches to the browser 200.1 as an Active X control, and in the case of Netscape
Navigator, it attaches as a plug-in. |

[0039] In the preferred embodiment, the notation engine computer 200.3 is an ANSI
compliant set of C++ objects responsible for generating a graphical music notation of a musical
composition based on user inputs to the client 12, or from data within a web page received from
the ONS server 30. The user inputs may originate from the mouse 14, from the keyboard 42,
from a sound wave or an electrical signal by a musical instrument and received by the
input/output device 18, or from a MIDI enabled instrument via the I/O port 44. An
input/output computer program 200.4 accepts the digital audio data from the input/output
device 18 (sound card) and converts the digital audio data to a MIDI data stream representative
of the fundamental frequencies of the musical instrument providing the sound waves or
electrical signals to the input/output device 18 (i.e. pitch-to MIDI conversion). Preferably, the
input/output computer program 200.4 comprises of a monophonic pitch detection cbmputer
program, as described in U.S. Patent No. 6,124,544. Alternatively a polyphonic pitch detection
computer program may be used for the input/output computer program 200.4, as described in
co-pending U.S. Patent application No. , entitled “Apparatus for Detecting the

Fundamental Frequencies Present in Polyphonic Music”, filed which patent

and patent application are hereby incorporated herein by reference in their entirety. As would
be appreciated by those skilled in the art, other computer programs providing a pitch extraction
capability could be used, within the spirit and scope of the invention.

[0040] The ONS client computer program 200 also provides a capébility for displaying web
pages, including screens generated by the browser 200.1, the control computer program 200.2,

and the notation engine 200.3. The applications programmers interface (API) 200.5 which is
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provided as part of the Windows™ operating system is used in a conventional manner to
interface the browser 200.1, and the control computer program 200.2 with the video display 40,
the mouse 14, the printer 16, the keyboaid 42, the input/output device 18 and the I/O port 44.
[0041]  Referring now to Fig. 5 there is shown a flow diagram of a preferred embodiment of
a method for a teacher utilizing an ONS client compﬁter 38 connected to the Internet, to author
a lesson for access by a class of students, and where each student in the class utilizes an ONS
client computer 38 connected to the Internet (step 300) to access the lesson. At step 300.2, the
teacher points the browser 200.1 to the ONS server 30 by entering the uniform resource locator
(URL) of the ONS server 30 into the client computer 12. The ONS server 30 responds with the
home page of the ONS (step 300.4). At step 300.6 the teacher logs-in to the ONS by entering
an ID and a password.. Alternatively, if the teacher has not yet registered with the ONS, the
teacher can elect to register with the ONS by clicking on the sign-up button of the home page.
A subsequent web page received from the ONS server 30 provides the teacher with fields for
entering the teacher’s name, e-mail address, screen name and password. The teacher is then
given the optién to enter information about the school the teacher is associated with (if any), a
site name and an address of the teacher. The aforementioned information is entered into
prescribed fields of the displayed web page by typing on the keyboard 42 of the ONS client
computer 12. Following registration, the ONS server database 100.2 is updated with the
teacher and school information.

[0042] Following log-in, the teacher is given an option (step 300.8) of creating a lesson for
an existing class (step 300.10) or, if the teacher opts to create a new class, the teacher may enter
a new class code into a specified field of the web page and indicate whether the class is/is not
immediately available for students (step 300.12). The teacher may specify as many separate
classes as desired. Following the creation of a new class, the ONS server database 100.2 is
updated with the class information.

[0043] At step 300.14, the ONS server transmits a web page to the ONS client for the
teacher to enter a name of a new lesson (step 300.14). At step 300.16 the teacher may elecf to
create a new lesson (steps 300.18-300.20), or use an existing lesson file which has been
previously stored in the storage device of the computer 38 of the ONS client 12 (step 300.22).
If the teacher. opts to create new lesson by clicking on an appropriate button of the web page,
the javascript within the web page transferred from the ONS server 30 causes the control

program 200.2 to launch the notation engine computer program 200.3 and to display a notation
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screen 50 (Fig. 6) with a blank set of staves on the video display 40. At step 300.20, the teacher
enters information into the computer 38 to form the lesson comprising a musical transcript
and/or text utilizing the control program 200.2 and the notation engine computer program
200.3.

[0044]  Fig. 6 is a pictorial representation of the notation screen 50 hosted by the client
control computer program 200.2. In the center of Fig. 6 is the notation area 51 controlled by
the ON.S client 12 control computer program 200.2. The notation area 51 displgys traditional
music notation, comprising a plurality of staves 68 notated with notes 60, clefs 62, accidentals
64, time signature 66 and rests 67. Surrounding the notation area 51, is a web page 52
including various javascript implemented user interface buttons 54 that invoke various editing
functions when a pointer is placed on one of the buttons 54 and the mouse 14 is clicked. The
notational elements such as the notes 60, the clefs 62, the accidentals 64, the time signature 66
and the rests 67 are located on the staves 68 by the teacher or the student selecting the desired
element on the web page 52 with the pointer/mouse and dragging the element to the desired
location on the staves 68.

[0045]  Also shown on the notation screen 50 is a representation of a musical keyboard 70
(i.e. virtual keyboard) which can also be used for inputting the notes 60 into the client computer
38 by pointing and clicking on the keys of the keyboard 70. In addition to the entry of the notes
60 into the client computer 38 by the virtual keyboard 70, the notes 60 can be entered into the
client computer 38 by playing a MIDI enabled instrument and inputting a MIDI data stream via
the I/O port 44; or by receiving sound waves produced by playing a musical instrument and
processing the sound waves via the microphone 20 and the input/output device 18; or by
processing the electrical signals from the transducer 22, as described above, to generate the
MIDI data stream.

[0046]  In addition to creating a transcript of a musical composition as described above, the
preferred embodiment also provides for a person to listen to the notes of the transcript by
playing back the transcript and generating a MIDI data stream corresponding to the notes
played. The MIDI data stream may be listened to by applying the data stream to an external
MIDI enabled instrument or to the synthesizer included within the input/output device 18. In
the preferred embodiment, the virtual keyboard 70 will display whatever notes are being played

back as the playback of the transcript occurs.
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[0047]  In addition to displaying the notes of the musical transcript on the virtual keyboard
70, the preferred embodiment also provides for displaying a virtual instrument display 72 (Fig.
7) of a person playing the notes of a musical instrument 72a. Preferably, a performer may
select any instrument for display which produces a MIDI data stream or for which the ONS
client 12 can convert digital audio data generated from the sound wave of the instrument into a
MIDI data stream (i.e. pitch-to MIDI conversion).

[0048] Preferably, a separate representation of the person fingering the musical instrument
is stored in the storage device of the client computer 38 for each note to be played on the
instrument. The ONS client computer 38 selects the specific virtual instrument representation
72a to correspond with the note being played from the transcript and displays the virtual
instrument representation 72a on the video display 40. An example of the virtual instrument
representation of a saxophone being fingered to produce the note “C sharp” is shown in Fig. 7.
In the preferred embodiment the virtual instrument representation 72a is a photographic image
of the instrument and the portion of the person fingering the instrument. Preferably, the image
clearly shows the keys, holes, valves, frets or slide of the respective instrument and the
associated fingering by the person. The instrument may be selected by the person to be, for
instance, a saxophone, a clarinet, a flute a recorder, a trumpet, a guitar or a violin. However,
one skilled in the art will recognize that other instruments may be displayed, such as a cello,
within the spirit and scope of the invention.

[0049] In addition to the photographic image 72a of the virtual representation of the
instrument, a graphical representation 72b of the instrument is also shown in the virtual display
72. The graphical representation 72b indicates the fingering of the instrument by highlighting,
positioning or otherwise indicating the keys, holes, valve, fret or slide positions of the
instrument to make the note being played.

[0050] The preferred embodiment also provides a step-play method for providing
information to a performer about the performer’s performance of a transcript displayed by the
ONS client computer 38 on the video display 40. When the step-play feature is enabled, the
preferred embodiment waits until the user plays a highlighted note on the transcript. Using the
pitch-to-MIDI capability and the virtual instrument display capability of the ONS client
computer 38, the note being played is de_tected by the input/output program 200.4 ahd forward
progress in displaying the transcript is delayed until the pitch of the played note corresponds to
the pitch of the highlighted note in the transcript. If the pitch of the played note corresponds to
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the highlighted note of the transcript, the next note in the transcript is highlighted, and so-on.
Preferably, the virtual instrument display 72 also responds to the pitch-to-MIDI and step-play
by showing the correct fingering and also the fingering being played. If the performer’s
fingering does not correspond to the proper fingering, the incorrect fingering is highlighted in
red.

[0051] Following the creation of the lesson at steps 300.18-300.20 or step 300.22, the
teacher characterizes the lesson (step 300.24) by associating with the lesson a status, inserting a
description of the lesson and notes available to other teachers. At step 300.26, the lesson is
stored in the storage device of the computer 38 of the ONS client 12 and submitted to the ONS
server 30 for storing in the on-line files 100.3 of the ONS server storage system 30.3.
Additionally, the database 100.2 in the ONS server 30 is updated with information about the
teacher, class, lesson etc.

[0052] Referring now to Fig. 8, there is shown the preferred embodiment of a method (400)
for a student, to access a lesson prepared by the teacher and to submit homework prepared by
the student to the teacher. At step 400.2, the student points the browser 200.1 to the ONS
server 30y entering the URL of the ONS server 30 into the client computer 12. The ONS
server 30 responds with the home page of the on-line music service (step 400.4). If the student
is already registered, the student may log-in to the ONS by entering the student's ID, password
and class code. If the student has not yet registered with the ONS, the student can elect to
register with the ONS by clicking on the sign-up button of the ONS home page. A subsequent
web page provides the student with fields for entering the students name, and the students
teacher’s name, e-mail address, screen name and password. The student may then log-in with
the student's ID, password and class code of the class of which the student is a member (step
400.8). The aforementioned information is entered into the computer 12 into prescribed fields
of the displayed web page by typing on the keyboard 42.

[0053]  Upon entry of the class code at step 400.8, the ONS client 12 requests a lessons web
page from the ONS server 30. The lessons web page received at the ONS client 12 includes a
list of the lessons stored on the ONS server 30 for which the student has access. At step
400.10, the student selects a specific lesson to work on by clicking on a button on the lessons
web page. Inresponse to the student clicking on a button associated with the selected lesson,
the javascript within the web page: (1) causes: the client control program 200.2 to launch the

notation engine computer program 200.3 and display the notation area 51 with a blank set of
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staves on the video display 40 and (2) requests the ONS server 30 to transfer the selected lesson
from the corresponding on-line file 100.3 in the ONS server 30 to the ONS client 12 and to
display the selected lesson in the notation area 51 of the display (step 400.12).

[0054] In addition to recording a lesson as described above, the student may listen to the
lesson using an external MIDI enable instrument or with the synthesizer included within the
input/output device 18. In this case the keyboard 70 will display whatever notes are being
played back as the playback occurs.

[00S5] At step 400.14, the student prepares the homework by utilizing the editing
capabilities of the client computer program 200.2 and the notation engine 200.3

[0056] At step 400.16, the lesson is stored in the storage device of the computer 38 of the
ONS client 12 and submitted to the ONS server 30 for storing in the on-line files 100.3 of the
ONS server storage system 30.3. Additionally, the database 100.2 in the ONS server 30 is
updated with information about the lesson (step 400.18).

[0057] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,
but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.

-16- -



10

15

20

25

30

WO 01/67306 PCT/US01/07315

CLAIMS
We claim:

1. A system for making a lesson authored by a teacher accessible to a class
of one or more students, and for making homework authored by a student belonging to the class
accessible to the teacher, the system comprising:

a first client computer connected to a computer network, the first client
computer being under the control of the student;

a second client computer connected to the computer network, the second
client computer being under the control of the teacher; and

a server computer connected to the computer network, the server
computer maintaining a database including information about the teacher, the student, the class
and the lesson, wherein the server computer provides a script to the first client computer and to
the second client computer for executing a notation computer program in the first and in the
second client computers, whereby the notation computer program is utilized to author at least
one of the lesson and the homework and wherein the at least one of the lesson and the
homework is transferred from the respective first and the second client computer to the server
computer for making the at least one of the lesson and the homework accessible to one of the

students of the class and the teacher.

2. The system according to claim 1, wherein the first and the second client
computers each have a browser, wherein the browser receives the script from the server
computer and provides the script to a control computer program whereby the control computer

program provides instructions to the notation computer program.

3. The system according to claim 1, wherein the server computer includes a

storage system for storing on-line files comprising the lessons and the homework.

4. A method for making a lesson authored by a teacher accessible to a class
of one or more students, and for making homework authored by one of the students belonging
to the class accessible to the teacher, the method comprisihg the steps of:

connecting a first client computer to a computer network, the first client

computer being under the control of the student;
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connecting a second client computer to the computer network, the second
client computer being under the control of the teacher; and

connecting a server computer to the computer network, the server
computer maintaining a database including information about the teacher, the student, the class
and the lesson, wherein the server computer provides a script to the first client computer and to
the second client computer for enabling the execution of a notation computer program in the
first and the second client computers, whereby the notation computer program is utilized to
author at least one of the lesson and the homework and wherein the at least one of the lesson
and the homework is transferred from the respective first and the second client computer to the
server computer for making the at least one of the lesson and the homework accessible to at

least one of the students of the class and the teacher.

5. A method for a teacher to author a lesson which is accessible to a class of
one or more students, the method comprising the steps of:
connecting a client computer under the control of the teacher to a server
computer;
' entering a class code associated with a class into the client computer and
transferring the class code to the server computer;
transferring a script from the server computer to the client computer in
response to a request from the client computer, wherein the script causes a music notation
computer program to execute in the client computer;
entering musical information into the client computer to form the lesson,
the lesson comprising at least one of a musical transcript and text formed by utilizing the music
notation computer program; and
transferring the lesson from the client computer to the server computer

wherein the lesson is accessible to the class of one or more students.

6. The method according to claim 5, wherein the first client computer

comprises a browser for connecting the client computer to the server.

7. The method according to claim 5, wherein the script is transferred from

the server computer to the client computer as a portion of a world wide web page.
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8. The method according to claim 5, wherein the musical information is

entered as at least one of a keystroke from a keyboard and a click from a mouse device.

9. The method according to claim 5, wherein the musical information is

entered by receiving musical sounds produced by one of a musical instrument and a vocalist.

10.  The method according to claim 5, wherein the musical information is
entered by receiving a stream of data representing parameters corresponding to notes produced

by a musical instrument.

11.  The method of claim 5, wherein the musical transcript comprises a staff

including at least one note.

12.  The method of claim 5, further including the step of playing at least a
portion of the musical transcript, wherein the at least one note is highlighted on a display device

as the at least one note is played.

13.  The method according to claim 11, further including the step of
synthesizing an audio signal corresponding to the pitch of the at least one note as the at least

one note is played.

14.  The method according to claim 11, further including the step of

displaying the fingering of a musical instrument as the at least one note is played.

15. A method for a student to gain access to a lesson prepared by a teacher
and for the student to submit homework to the teacher, the method comprising the steps of:
connecting a first client computer under the control of the student to a
server computer;
entering a class code associated with a class of one or more of the
students into the first client computer and transferring the class code to the server computer;

receiving from the server computer, a list of lessons which are stored in
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the server computer and which are available to the students belonging to the class;

requesting access to one of the lessons stored in the server computer, the
requested lesson having been previously transferred to the server computer from a second client
computer, the second client computer being under the control of the teacher;

transferring the requested lesson from the server computer to the first
client computer in response to the request from the first client computer, whereupon a script
within the requested lesson causes a music notation computer program to execute in the first
client computer, thereby making the requested lesson accessible to the student;

entering the homework into the first client computer, the homework
comprising at least one of a musical transcript and text formed by the music notation program;
and

transferring the homework from the first client computer to the server

computer wherein the homework is accessible to the teacher.

16.  The method according to claim 15, wherein the first client computer

comprises a browser for connecting the first client computer to the server.

17.  The method according to claim 15, wherein the script is transferred from

the server computer to the first client computer as a portion of a world wide web page.

18.  The method according to claim 15, wherein homework is entered as ét

least one of a keystroke from a keyboard and a click from a mouse device.

19.  The method according to claim 15, wherein the homework is entered by

receiving musical sounds produced by one of a musical instrument and a vocalist.

20. The method according to claim 15, wherein homework is entered by
receiving a stream of data representing parameters corresponding to notes produced by a |

musical instrument.

21.  The method according to claim 15, wherein the student gains access to

the lesson by entering an ID and a password into the first client computer in addition to the
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class code.

© 22.  The method of claim 15, wherein the lesson comprises at least one of a

musical transcript and text and the homework comprises a revision of the musical transcript.

23.  Themethod of claim 15, wherein the musical transcript comprises a staff

including at least one note.

24.  The method of claim 23, further including the step of playing at least a
portion of the musical transcript wherein the at least one note is highlighted on a display device

as the at least one note is displayed.

25.  The method according to claim 23, further including the step of
synthesizing an audio signal for producing a sound corresponding to a pitch of the at least one

note.

26.  The method according to claim 23, further including the step of

displaying the fingering of a musical instrument as the at least one note is played.

27.  An apparatus for displaying a virtual representation of a person playing a
musical instrument, said apparatus comprising:

a storage device for storing the virtual representation of said person
playing the instrument;

a computer connected to the storage device for receiving a command
specifying a note to be played and for selecting the virtual representation stored in the storage
device to correspond with the playing of the specified note; and |

a video display connected to the computer for receiving and displaying

the virtual representation of the person playing the specified note on the musical instrument.

28. A method for displaying a virtual representation of a musical instrument
being played by a person, the method comprising the steps of:

storing the virtual representation of the person playing the instrument;
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receiving a command specifying a note to be played;

selecting the virtual representation to correspond with the specified note;
and

displaying the virtual representation of the person playing the specified

note.

29.  The method according to claim 28, wherein the musical instrument is
selected from the group consisting of an alto saxophone, a clarinet, a flute, a recorder, a tenor

saxophone, a trombone, a trumpet a guitar, and a violin.

30. The method according to claim 28, further including the step of
displaying a staff including the note to be played, wherein the note is played by selecting the

note on the staff.

31.  The method according to claim 28, wherein the virtual representation of

the person playing the instrument is a photographic image.

32.  The method according to claim 31, wherein the virtual representation of
the person playing the musical instrument includes a representation of one of keys, holes,

valves, frets and slide of the instrument.

33.  The method according to claim 28 wherein the virtual representation
comprises a graphical representation of the musical instrument, the graphical representation
indicating the playing of the specified note by indicating one of a key, a hole, a valve position, a

fret and a slide position.

34. A method for providing information to a performer about a musical
performance of a musical composition, the method comprising the steps of:
displaying a musical transcript of the composition;
highlighting a first note of the composition as registered on the

transcript;
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comparing a first note of the performance with the first note of the
composition; '

highlighting a second note of the composition if the first note of the
performance matches the first note of the composition; and

continuing to highlight the first note of the composition until the first

note of the performance matches the first note of the composition.

35.  The method of claim 34, wherein the transcript comprises at least one

staff, the at least one staff including the first and the second notes.
36.  The method of claim 34, wherein a match occurs when a difference

between a pitch of the first note of the performance and a pitch of the first note of the

composition is less than a predetermined value.
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