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MEDIUM

(57) A recommend apparatus includes: a communi-
cation device; and at least one processor. The at least
one processor is configured to: receive performance in-
formation generated based on a performance of a first
user, through the communication device; determine a
second user from a plurality of other users based on the
received performance information of the first user, the
second user being at least one of other users similar to
the first user in music use tendencies, other users similar
to the first user in function use tendencies shown during
playing, and other users similar to the first user in music
mastering characteristics determined from distributions
of scores each of which is calculated for each play; de-
termine recommendation information to be provided to
the first user, based on performance information of the
determined second user; and send the determined rec-
ommendation information from the communication de-
vice.



EP 3 798 961 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present disclosure relates to a recommend
apparatus, an information providing system, a method,
and a storage medium for providing information on music.

BACKGROUND ART

[0002] In a technical field for supporting people in
learning how to play musical instruments by themselves,
as a playing training device for giving optimal advice de-
pending on user’s playing skills and motivation, the fol-
lowing technique (for example, Japanese Patent Appli-
cation Laid-Open No. 2013-148773) according to the re-
lated art is known.
[0003] This technique evaluates a motivation change
based on the number of times of key depression, and
generates advice.
[0004] However, since this technique generates infor-
mation to be advice, based on performances and oper-
ations of only a user who is a subject, high-quality infor-
mation is not always given to the user who is the subject.

SUMMARY

[0005] A recommend apparatus includes: a communi-
cation device; and at least one processor. The at least
one processor is configured to: receive performance in-
formation generated based on a performance of a first
user, through the communication device; determine a
second user from a plurality of other users based on the
received performance information of the first user, the
second user being at least one of other users similar to
the first user in music use tendencies, other users similar
to the first user in function use tendencies shown during
playing, and other users similar to the first user in music
mastering characteristics determined from distributions
of scores each of which is calculated for each play; de-
termine recommendation information to be provided to
the first user, based on performance information of the
determined second user; and send the determined rec-
ommendation information from the communication de-
vice.
[0006] According to the present disclosure, high-qual-
ity information is given to a user who is a subject, whereby
it becomes possible to satisfactorily support the user who
is the subject in playing a musical instrument.

BRIEF DESCRIPTION OF DRAWINGS

[0007]

Fig. 1 is a system configuration diagram of an em-
bodiment of an information providing system;
Fig. 2 is a diagram depicting a hardware configura-
tion example of a server or a terminal;

Fig. 3 is a sequence diagram illustrating an operation
example of the information providing system accord-
ing to a first embodiment;
Fig. 4 is a flow chart illustrating a terminal process
example of the information providing system accord-
ing to a second embodiment;
Fig. 5 is a flow chart illustrating an example of a proc-
ess of evaluating and scoring a user performance
according to the second embodiment;
Fig. 6 is a flow chart illustrating a server process
example of the information providing system accord-
ing to the second embodiment;
Fig. 7A is a diagram depicting an example of a score
log according to the second embodiment;
Fig. 7B is a diagram depicting an example of an op-
eration log according to the second embodiment;
Fig. 8 is a diagram depicting a configuration example
of a music database according to the second em-
bodiment;
Fig. 9A is a diagram depicting examples of use ten-
dencies and inter-user use tendency distances of
music;
Fig. 9B is a diagram depicting examples of use ten-
dencies and inter-user use tendency distances of
function;
Fig. 10A is a diagram depicting examples of score
distributions according to the second embodiment;
Fig. 10B is a diagram depicting examples of user
types of individual users according to the second em-
bodiment;
Fig. 11 is a diagram depicting examples of score log
characteristics according to the second embodi-
ment;
Fig. 12 is an explanatory diagram of music mastering
characteristics according to the second embodi-
ment; and
Fig. 13 is a diagram depicting examples of music
master characteristic parameters and inter-user mu-
sic mastering characteristic distances according to
the second embodiment.

DESCRIPTION OF EMBODIMENTS

[0008] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the draw-
ings.
[0009] Fig. 1 is a system configuration diagram of an
embodiment of an information providing system. A mu-
sical instrument 103 is connected to a terminal 102 which
is, for example, a smart device such as a smart phone
or a tablet, through a communication interface such as
USB-MIDI (Universal Serial Bus-Musical Instrument Dig-
ital Interface). The terminal 102 is connected to a network
105 such as the Internet through a communication device
built in the terminal. To the network 105, recommend
apparatuses such as a recommendation server 101 and
a music data server 104 are connected through a wide
area network or a local area network, especially, a router
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device or the like (not shown in the drawing).
[0010] The musical instrument 103 is, for example, an
electronic keyboard having an interface which is USB-
MIDI and keys; however, it may be any other electronic
musical instrument. If a user plays the musical instrument
103, performance-related information related to the per-
formance is transmitted to the terminal 102 through USB-
MIDI. The performance-related information is note on/off
information representing which notes have been de-
pressed or released by playing, for example, information
representing which functions of various functions such
as a "Metronome" function, a "Tempo switch" function,
a "Damper Pedal" function, a "Step Lesson" function, a
"A-B repeating" function, a "Soft Pedal" function, and a
"Sostenuto" function have been operated.
[0011] The terminal 102 receives the performance-re-
lated information from the musical instrument 103, and
transmits the performance-related information as log in-
formation to the recommendation server (a proposal in-
formation generating server apparatus) 101. Also, when
the terminal 102 receives data on a piece of music to be
played on the musical instrument by the user, from the
music data server 104, in response to selection of a scor-
ing function by the user, the terminal performs a process
of scoring the user’s performance on the musical instru-
ment 103 and a process of displaying the scoring result,
with respect to the performance-related information, and
transmits scoring information on an interim result, a final
result, and so on of the scoring, as log information, to the
recommendation server 101. Thereafter, the terminal
102 receives information such as recommendation infor-
mation (proposal information) and visualization informa-
tion which is the result of analysis of the performance,
from the recommendation server 101, and displays the
received information.
[0012] If the recommendation server 101 receives the
scoring information from the terminal 102, it generates
information such as recommendation information and
visualization information, and transmits the generated in-
formation to the terminal 102.
[0013] The music data server 104 transmits music da-
ta, such as note data and timing data on individual notes,
related to the piece of music which the user plays on the
musical instrument 103, to the terminal 102.
[0014] Fig. 2 is a diagram depicting an example of the
hardware configuration of a computer capable of realiz-
ing the recommendation server 101, the terminal 102, or
the music data server 104 of Fig. 1. Examples of this
computer include a smart phone, a tablet terminal, etc.
besides a server computer. The computer shown in Fig.
2 includes a processor (for example, a CPU (Central
Processing Unit)) 201, a memory 202, an input device
203, an output device 204, an auxiliary information stor-
age device 205, a medium drive device 206 where a port-
able recording medium 209 can be inserted, and a com-
munication device 207. These components are connect-
ed to one another by a bus 208. The configuration shown
in Fig. 2 is an example of the computer capable of real-

izing the above-mentioned device 101, 102, or 104, and
such a computer is not limited to this configuration.
[0015] The memory 202 is a semiconductor memory
such as a read only memory (ROM), a random access
memory (RAM), or a flash memory, and stores programs
and data usable for processes.
[0016] The processor 201 executes programs corre-
sponding to the processes of individual flow charts to be
described below, for example, using the memory 202.
[0017] The input device 203 is, for example, a key-
board, a pointing device, etc., and can be used to receive
instructions or information from the operator or the user.
The output device 204 is, for example, a display device,
a printer, a speaker, etc., and can be used to inquire of
the operator or the user or to output process results.
[0018] The auxiliary information storage device 205 is,
for example, an SSD (Solid State Drive), a hard disk stor-
age device, a magnetic disk storage device, an optical
disk device, a magneto-optical disk device, a tape device,
or a semiconductor storage device. Each of the above-
mentioned devices 101, 102, and 104 can store pro-
grams for performing the processes of individual flow
charts (to be described below) and data, usable in the
corresponding device, in the auxiliary information stor-
age device 205, in advance, and load them into the mem-
ory 202 in order to use them.
[0019] The medium drive device 206 drives the porta-
ble recording medium 209, and accesses the recorded
contents. The portable recording medium 209 is a mem-
ory device, a flexible disk, an optical disk, a magneto-
optical disk, etc. The portable recording medium 209 may
be a compact disk read only memory (CD-ROM), a digital
versatile disk (DVD), a universal serial bus (USB) mem-
ory, an SD memory card, etc. The operator or the user
can store the above-mentioned programs and data in the
portable recording medium 209 in advance, and load
them into the memory 202 in order to use them.
[0020] As described above, computer-readable re-
cording media for storing the above-mentioned programs
and data are physical (non-transitory) recording media
such as the memory 202, the auxiliary information stor-
age device 205, and the portable recording medium 209.
[0021] The communication device 207 is connected to
the network 105 such as a local area network (LAN) or
a wide area network (WAN), and includes a communica-
tion interface for performing data conversion according
to communication. The above-mentioned device 101,
102, or 104 can receive the above-mentioned programs
or data from an external device connected to the network
105 through the communication device 207, and load
them in the memory 202 in order to use them. Also, in
the case where the communication device 207 is built in
the terminal 102 of Fig. 1, it has not only the above-men-
tioned functions but also an interface function for con-
nection with the musical instrument 103 of Fig. 1 through
the interface such as USB-MIDI.
[0022] By the way, each of the above-mentioned de-
vices 101, 102, and 104 does not need to include all the
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components of Fig.2, and depending on purposes or con-
ditions, some of the components may be omitted. For
example, in the case where it is unnecessary to receive
instructions or information from the operator or the user,
the input device 203 may be omitted. In the case where
the portable recording medium 209 is not used, the me-
dium drive device 206 may be omitted.
[0023] A first embodiment of the operation of the infor-
mation providing system of Fig. 1 and Fig. 2 will be de-
scribed with reference to the sequence diagram of Fig. 3.
[0024] If the user (hereinafter, the user who plays the
musical instrument 103 is referred to as the first user)
connects the musical instrument 103 and the terminal
102, for example, by USB-MIDI, and plays a piece of
music (a first piece of music) on the musical instrument
103, the processor 201 of the terminal 102 acquires per-
formance-related information through the communica-
tion device 207 of the terminal 102, and transmits the
performance-related information as log information 301
from the communication device 207 of the terminal 102
to the recommendation server 101 through the network
105 (S301 of the sequence of Fig. 3).
[0025] Also, if the first user plays the musical instru-
ment with the scoring function enabled, the processor
201 of the terminal 102 receives data on the piece of
music which the first user plays on the musical instru-
ment, from the music data server 104 through the network
105 and the communication device 207 of the terminal
102, thereby performing the process of scoring the user’s
performance on the musical instrument 103 with respect
to the above-mentioned performance-related informa-
tion, and transmits the scoring information on the interim
result, final result, and so on of the scoring, as log infor-
mation 302, from the communication device 207 of the
terminal 102 to the recommendation server 101 through
the network 105 (S302 of the sequence of Fig. 3).
[0026] Also, the processor 201 of the terminal 102 dis-
plays the scoring result on the output device 204 (for
example, a liquid crystal display of a smart device which
is the terminal 102) (S303 of the sequence of Fig. 3).
[0027] In the recommendation server 101, the proces-
sor 201 of the recommendation server 101 receives the
performance-related information and the scoring infor-
mation transmitted as the log information 301 and 302
from the terminal 102 through the network 105, through
the communication device 207 of the recommendation
server 101. Then, the processor 201 transmits informa-
tion determined based on the performance-related infor-
mation (on operations, music use, function use, etc.) and
the scoring information (the score), and a plurality of piec-
es of performance-related information stored in the mem-
ory 202 according to performances of a plurality of users
other than the first user who plays the musical instrument
103, including a second user, from the communication
device 207 of the recommendation server 101 in order
to provide the determined information to the first user
(S304 of the sequence of Fig. 3).
[0028] Here, the processor 201 of the recommendation

server 101 classifies the first user into any one type of a
plurality of types including at least a carefree type, a stoic
type, and a frustrated type, based on a plurality of pieces
of performance-related information of the first user, and
determines information to be provided to the first user,
based on performance-related information of the second
user of the same type as the classified type.
[0029] Also, if receiving the scoring information as the
log information 302 from the terminal 102, the processor
201 of the recommendation server 101 determines the
plurality of types based on at least the scoring information
on performances of the individual users and their training
periods.
[0030] Further, the information to be provided to the
first user may include at least one of information on a
second piece of music which has never been played by
the first user but has been played by another user and
information on functions which another user used when
playing the first piece of music.
[0031] Examples of more specific information to be
provided to the first user may include the followings.

* The next piece of music to be challenged (depend-
ing on level)
* A function for supporting training
* An introduction of a piece of music which a user
who is at the same level is playing well
* The score, judgment, and ranking of each section
of the scored piece of music
* Technical advice

[0032] Subsequently, the processor 201 of the recom-
mendation server 101 generates information for visual-
izing the recommendation information determined in
S304 of the sequence and the result obtained from the
type of the user by analysis (S305 of the sequence of
Fig. 3).
[0033] Then, the processor 201 of the recommenda-
tion server 101 transmits information such as the recom-
mendation information determined in S303 of the se-
quence and the visualization information generated in
S305 of the sequence, as a reply, from the communica-
tion device 207 of the recommendation server 101 to the
terminal 102 through the network 105 (S306 of the se-
quence of Fig. 3).
[0034] The terminal 102 performs recommendation
display and visualization of the analysis result on the out-
put device 204 (such as a liquid crystal display) of the
terminal 102 based on the visualization information of
the information transmitted from the recommendation
server 101 through the network 105 and the communi-
cation device 207 of the terminal 102 by the following
display methods, together with the scoring result display
of S303 of the sequence (S307 and S308 of the sequence
of Fig. 3).

* Text display of the recommendation information
* Time-series scoring information (the scores and
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advice comments of individual sections also are de-
scribed)
* A growth curve (with comparison to other users)
* A radar chart (representing the characteristics of
the first user)

[0035] Although the related art uses a musical instru-
ment and a smart phone to provide the function to the
user, by the recommendation server 101, it becomes
possible to provide wider and optimal recommendation
information. Since it is boring to play the musical instru-
ment alone, such information motivates the user to con-
tinue to play. The user can realize that the user is not the
only one who is training alone and other people also are
doing similar things. It becomes possible to provide help-
ful information obtained not only during training of the
user but also during training of other people, as recom-
mendation information. It is possible for other people to
notice something (a piece of music or a function) which
the user does not notice, and when the user learns how
to play a favorite piece of music, appropriate advice or
recommendation can be made from data (big data) on
the learning processes of similar other users, and the
user who is learning can take advice from actual success
cases of other people. Since such advice is not derived
from mechanism logic, it is very persuasive, and the user
can be conscious of other people. Therefore, it is possible
to expect the effect of continuing improvement of moti-
vation to continue training.
[0036] Now, a second embodiment representing a
more specific operation example of the information pro-
viding system of Fig. 1 and Fig. 2 will be described with
reference to the flow charts of Fig. 4 to Fig. 6 and the
explanatory diagrams of Fig. 7A to 13.
[0037] Fig. 4 is a flow chart illustrating a terminal proc-
ess example which the processor 201 of the terminal 102
of the information providing system of Fig. 1 performs in
the second embodiment. This flow chart represents a
process in which the processor 201 executes a control
program stored in the memory 202 in the terminal 102.
[0038] Fig. 5 is a flow chart illustrating a more detailed
operation example of STEP S401 of the terminal process
of Fig. 4.
[0039] Fig. 6 is a flow chart illustrating a server process
example which the processor 201 of the recommendation
server 101 of the information providing system of Fig. 1
performs in the second embodiment. This flow chart rep-
resents a process in which the processor 201 executes
a control program, stored in the memory 202, in the rec-
ommendation server 101.
[0040] First, in the flow chart of Fig. 4, similarly to the
operations of S301 and S302 of the sequence of Fig. 3
of the first embodiment described above, the processor
201 of the terminal 102 acquires performance-related in-
formation from the musical instrument 103, and receives
data on the piece of music which the user (the first user)
plays on the musical instrument, from the music data
server 104 through the network 105 and the communi-

cation device 207 of the terminal 102, thereby performing
a process of scoring the user’s performance of the mu-
sical instrument 103 with respect to the performance-
related information (STEP S401 of Fig. 4).
[0041] Details of this process will be described using
Fig. 5. First, the processor 201 of the terminal 102 per-
forms initialization of an area on the memory 202 of the
terminal 102 for reproducing a model performance and
accompaniment, various variables, etc. (STEP S501 of
Fig. 5).
[0042] Next, the processor 201 of the terminal 102
starts transmitting an automatic performance data item
for the model performance and the accompaniment, ac-
quired from the music data server 104, from the commu-
nication device 207 of the terminal 102 to the musical
instrument 103 through USB-MIDI, and starts playing
(STEP S502 of Fig. 5).
[0043] Thereafter, the processor 201 of the terminal
102 repeatedly performs the following sequential proc-
esses of STEP S503 to STEP S505 during playing. In
this sequential processes, the processor 201 of the ter-
minal 102 performs a process of reproducing the model
performance and the accompaniment first (STEP S503
of Fig. 5). Specifically, in the process of reproducing the
model performance and the accompaniment, the proc-
essor 201 of the terminal 102 outputs note numbers to
the sound source of the musical instrument 103 at the
timings when it is required to produce or muffle sound
with time while sequentially reading the automatic per-
formance data item for reproducing the model perform-
ance and the accompaniment acquired from the music
data server 104 into the memory 202 of the terminal 102.
In response to a user’s operation, the processor performs
the reproducing process according to the settings such
as tempo on/off, metronome on/off, presence/absence
of model performance guide.
[0044] Next, the processor 201 of the terminal 102 per-
forms a process of evaluating the user performance,
based on the performance-related information transmit-
ted from the musical instrument 103 (STEP S504 of Fig.
5). Specifically, the processor 201 of the terminal 102
counts up the number of correct answers, the number of
mistouches, etc., based on whether or not there is a mod-
el performance near the timing of a user performance,
note number (pitch) comparison, timing deviation, etc.
Depending on the degree of deviation, the number of
correct answers may be divided into the number of cor-
rect answers and the number of almost correct answers.
Also, in the case of counting "correct answers" and "al-
most correct answers" in each of the first half and the
second half of the piece of music based on the elapsed
time, in user type (the carefree type, the stoic type, the
frustrated type, etc.) determination (to be described be-
low) which is performed in the recommendation server
101, it becomes possible to perform more detailed user
type determination, based on the difference between
"The performance was not good at all in the second half
but was OK in the first half" and "The performance was
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not good overall". Also, the processor 201 of the terminal
102 counts the number of notes of the model perform-
ance for normalization to be performed in STEP S506
(to be described below).
[0045] Next, the processor 201 of the terminal 102 de-
termines whether the reproduction of the model perform-
ance and the accompaniment has ended and the playing
has ended (STEP S505 of Fig. 5).
[0046] If the playing has not ended (the determination
result of STEP S505 is "NO") the processor 201 of the
terminal 102 repeatedly performs the sequential proc-
esses of STEPS S503 to S505.
[0047] If the playing has ended (the determination re-
sult of STEP S505 is "YES"), the processor 201 of the
terminal 102 performs a scoring process (STEP S506 of
Fig. 5). In this process, the processor 201 of the terminal
102 performs score deduction according to timing devi-
ation and mistouches, based on the ratio of the number
of correct answers evaluated in STEP S505 to the
number of notes of the model performance counted as
described above.
[0048] Thereafter, the processor 201 of the terminal
102 finishes the evaluating process of STEP S401 of Fig.
4 shown in the flow chart of Fig. 5.
[0049] Referring to Fig. 4 again, the following descrip-
tion will be made. The processor 201 of the terminal 102
displays the scoring result based on the evaluating proc-
ess of STEP S401 on the output device 204 (for example,
a liquid crystal display of a smart device which is the
terminal 102), in the same way as that in the case of
STEP S303 of the sequence of Fig. 3 according to the
first embodiment (STEP S402 of Fig. 4).
[0050] Subsequently, the processor 201 of the terminal
102 uploads the scoring result of STEP S402 and the
operation state of each function included in the informa-
tion received as the performance-related information
from the musical instrument 103, from the communica-
tion device 207 of the terminal 102 to the recommenda-
tion server 101 through the network 105 (STEP S403 of
Fig. 4).
[0051] Thereafter, the processor 201 of the terminal
102 stands by (the determination results of STEPS S404
and S405 of Fig. 4 repeatedly become "NO") until a reply
is received from the recommendation server 101 through
the network 105 and the communication device 207 of
the terminal 102.
[0052] The server process of Fig. 6 in which the rec-
ommendation server 101 responds to the above-men-
tioned upload will be described. The processor 201 of
the recommendation server 101 first adds the scoring
result and the function operation states received from the
terminal 102 through the network 105 and the commu-
nication device 207 of the recommendation server 101,
to a score log and an operation log stored in the memory
202 or the auxiliary information storage device 205 of the
recommendation server 101 (STEP S601 of Fig. 6).
[0053] Figs. 7A and 7B are diagrams illustrating exam-
ples of a score log and an operation log which can be

specifically generated in STEP S601 of Fig. 6. In a score
log illustrated in Fig. 7A, user IDs identifying users, music
IDs identifying scored pieces of music, scoring dates,
and scores representing scoring results which are includ-
ed scoring information which is received from the termi-
nals 102 are logged. In an operation log illustrated in Fig.
7B, user IDs identifying users, function IDs identifying
functions, function operating dates, and values repre-
senting function operation amounts which are included
in function operation states which are received from the
terminals 102 are logged.
[0054] Next, the processor 201 of the recommendation
server 101 sets a recommendation type from the scoring
result included in the scoring information of the user re-
ceived from the terminal 102 and the past score log of
the corresponding user (STEP S602 of Fig. 6). Specifi-
cally, if it is determined from the past score log of the
user that the current scoring result is already close to the
highest score or that the score of the scoring result is low
and the scoring result has not improved, the recommen-
dation type is set to "Music"; otherwise, the recommen-
dation type is set to "Function".
[0055] Next, the processor 201 of the recommendation
server 101 determines the recommendation type set in
STEP S602 (STEP S603 of Fig. 6).
[0056] In the case where it is determined in STEP S603
that the recommendation type is "Music", the processor
201 of the recommendation server 101 searches the past
score log for another user similar in using pieces of music
as a second user while analyzing music use tendencies
(STEP S604 of Fig. 6).
[0057] Fig. 8 is a diagram depicting an example of a
music database stored in the memory 202 or the auxiliary
information storage device 205 of the recommendation
server 101, as basic data for analyzing music use ten-
dencies. The music database retains a plurality of music
data records having, as items representing attributes of
pieces of music, music IDs for identifying the pieces of
music, difficulty levels which are indexes indicating the
difficulty in playing, the genres of the pieces of music,
and the titles of the pieces of music.
[0058] In STEP S604 of Fig. 6, from the latest score
log of Fig. 7A corresponding to a predetermined period,
and the music database of Fig. 8, with respect to pieces
of music recorded for each user ID on the score log, the
processor 201 of the recommendation server 101 gen-
erates music use tendency data shown in Fig. 9A and
including the average of the difficulty levels (difficulty in-
formation on the pieces of music which the corresponding
user has used for training), and the number of times of
use of etudes, the number of times of use of pops, and
the number of times of use of piano music (genre infor-
mation on the pieces of music which the corresponding
user has used for training), and the number of times of
use of songs, acquired from the music database of Fig.
8, on the memory 202 of the recommendation server 101.
Further, in STEP S604 of Fig. 6, the processor 201 of
the recommendation server 101 selects user sets, each
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of which consists of two arbitrary users, from the plurality
of users registered in the score log, and calculates the
square of the difference between the item values of each
of the above-mentioned items with respect to each user
set, and adds up the calculation results of the individual
items with respect to each user set, and calculates the
square root of the addition result, thereby calculating the
distances with respect to the user sets. In this way, the
processor generates table data representing the distanc-
es of the individual user sets on the memory 202 of the
recommendation server 101, as shown in Fig. 9A as the
inter-user music use tendency distance. Furthermore, in
STEP S604 of Fig. 6, the processor 201 of the recom-
mendation server 101 selects a user set including the
user ID corresponding to the user notified from the ter-
minal 102 and having the smallest distance, from the
table data of the inter-user music use tendency distance
of Fig. 9A, and searches for the other user constituting
the selected user set together with the corresponding
user, as another user similar in the music use tendencies,
i.e. as a second user.
[0059] In other words, the server apparatus deter-
mines another user similar to the first user in the music
use tendencies, as a second user, based on at least one
of information on the difficulty levels of the pieces of music
which have been used for training and information on the
genres of the pieces of music which have been used for
training.
[0060] In the music use tendency data shown in Fig.
9A as the music use tendency data, the number of times
of each of the items other than the difficulty level item is
stored; however, the ratio of each item may be stored.
[0061] Next, the processor 201 of the recommendation
server 101 selects a piece of music which the corre-
sponding user is not using, as recommendation informa-
tion (recommendation music), from the pieces of music
which the similar user found in STEP S604 has used, by
referring to the score log of Fig. 7A (STEP S605 of Fig. 6).
[0062] In the case where it is determined in STEP S603
that the recommendation type is "Function", the proces-
sor 201 of the recommendation server 101 searches the
past operation log for another user similar in using the
functions as a second user while analyzing function use
tendencies, or searches the past operation log for anoth-
er user similar in music mastering characteristics as a
second user while analyzing the music mastering char-
acteristics (periods required to master a certain piece of
music, and the tendencies of score change or score dis-
tribution) (STEP S606 of Fig. 6).
[0063] First, the process of STEP S606 which is per-
formed in the case where the function use tendencies
are analyzed will be described. In STEP S606 of Fig. 6,
from the latest operation log of Fig. 7B corresponding to
a predetermined period, the processor 201 of the recom-
mendation server 101 generates function use tendency
data shown in Fig. 9B as the function use tendency data
and including the numbers of times of use of individual
functions recorded for individual user IDs on the opera-

tion log, on the memory 202 of the recommendation serv-
er 101. Further, in STEP S606 of Fig. 6, while selecting
user sets each of which consists of two arbitrary users
from the plurality of users registered in the operation log,
the processor 201 of the recommendation server 101
calculates the square of the difference between two item
values of each of the above-mentioned items with respect
to each user set, and adds up the calculation results of
the individual items with respect to each user set, and
calculates the square root of the addition result, thereby
calculating the distances with respect to the user sets.
In this way, the processor generates table data repre-
senting the distances of the individual user sets on the
memory 202 of the recommendation server 101, as
shown in Fig. 9B as the inter-user function use tendency
distance. Furthermore, in STEP S604 of Fig. 6, the proc-
essor 201 of the recommendation server 101 selects a
user set including the user ID corresponding to the user
notified from the terminal 102 and having the smallest
distance, from the table data of the inter-user function
use tendency distance of Fig. 9B, and searches for the
other user constituting the selected user set together with
the corresponding user, as another user similar in the
function use tendencies, i.e. as a second user.
[0064] In the function use tendency data shown in Fig.
9B as the function use tendency data, the number of
times of each of the items is stored; however, the ratio
of each item may be stored.
[0065] Now, the process of STEP S606 which is per-
formed in the case where music mastering characteris-
tics are analyzed will be described. As basic data for an-
alyzing music mastering characteristics, score distribu-
tions of individual users are effective. For this reason,
the processor 201 of the recommendation server 101
can calculate the score distributions of the individual us-
ers (U001, U002, and U003) as shown in Fig. 10A, by
grouping the scores of the score log of Fig. 7A depending
on the users by cluster analysis. This score distribution
chart represents such user types as shown in Fig. 10B,
with the time-series score tendencies of the individual
users as indexes. As shown in Figs. 10A and 10B, the
user with the user ID "U002" has consistently improved
the score from a low-score state and has got better at
playing for a comparatively long time (for example, one
month). This type can be called a stoic type. Also, the
user with the user ID "U003" trained only for a short time,
and gave up at a low-score state. This type can be called
a frustrated type. Further, the user with the user ID "U001"
has eventually obtained high scores and has got better
at playing within a comparatively short time. This type
can be called as a carefree type. In STEP S606, the proc-
essor 201 of the recommendation server 101 selects, for
example, another user of a cluster having the center clos-
est to the center of the cluster of the corresponding user
in the data of the score distribution chart calculated as
shown in Fig. 10A, as a user similar in the music mas-
tering characteristics.
[0066] In other words, the server apparatus deter-
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mines another user similar to the first user in the music
mastering characteristics which can be determined from
the distributions of scores each of which is calculated
whenever each user plays the musical instrument, as a
second user, based on the types of the individual users
which are determined from the distributions of scores of
the users.
[0067] Now, another specific process of STEP S606
which is performed in the case of searching for another
user similar in music mastering characteristics will be de-
scribed. In STEP S606, the processor 201 of the recom-
mendation server 101 sorts the data of the score log of
Fig. 7A by user ID, and calculates initial scores, attain-
ment scores, training intervals, score changes, current
score changes, and training periods, which are the values
of indexes shown in Fig. 12, thereby generating table
data shown in Fig. 11 on the memory 202 of the recom-
mendation server 101.
[0068] Further, in STEP S606, the processor 201 of
the recommendation server 101 calculates the average
of the values of each of the indexes with respect to each
user ID, from the above-mentioned table data, thereby
generating music mastering characteristic parameter ta-
ble data of the music mastering characteristic parameter
table of Fig. 13 on the memory 202 of the recommenda-
tion server 101. Furthermore, in STEP S606, the proc-
essor 201 of the recommendation server 101 selects user
sets, each of which consists of two arbitrary users, from
the plurality of users registered in the score log, and cal-
culates the square of the difference between two values
of each of the indexes with respect to each user set, and
adds up all of the calculation results of the indexes with
respect to each user set, and calculates the square root
of the addition result, thereby calculating the distances
of the individual user sets. In this way, the processor gen-
erates table data representing the distances of the user
sets on the memory 202 of the recommendation server
101, as shown in Fig. 13 as the inter-user music master-
ing characteristic distance. Moreover, in STEP S606, the
processor 201 of the recommendation server 101 selects
a user set including the user ID corresponding to the user
notified from the terminal 102 and having the smallest
distance, from the table data of the inter-user music mas-
tering characteristic distance of Fig. 13, and searches for
the other user constituting the selected user set together
with the corresponding user, as a user similar in the music
use tendencies.
[0069] Like this, by comparing information on two us-
ers, i.e. the corresponding user for who recommendation
information will be transmitted and one arbitrary user of
the plurality of other users, it is possible to find one arbi-
trary user most similar to the corresponding user in char-
acteristics (the music use tendencies, or the function use
tendencies, or the music mastering characteristics).
[0070] After the process of STEP S606 of Fig. 6 de-
scribed above, the processor 201 of the recommendation
server 101 selects a function which the corresponding
user is not using, of the functions which the similar user

found in STEP S606 has used, as recommendation in-
formation, i.e. as a recommendation function (STEP
S607 of Fig. 6).
[0071] After STEP S605 or STEP S607, the processor
201 of the recommendation server 101 sends the rec-
ommendation music or the recommendation function se-
lected as the recommendation information, as a reply,
from the communication device 207 of the recommen-
dation server 101 to the terminal 102 through the network
105 (STEP S608 of Fig. 6). Thereafter, the processor
201 of the recommendation server 101 ends the server
process which is a process of sending a reply to the ter-
minal 102.
[0072] Referring to the terminal process of Fig. 4 again,
the following description will be made. If the above-men-
tioned reply is received from the recommendation server
101, the determination result of STEP S405 becomes
"YES". As a result, the processor 201 of the terminal 102
displays the above-mentioned recommendation informa-
tion received from the recommendation server 101
through the network 105 and the communication device
207 of the terminal 102, on the liquid crystal display or
the like of the output device 204 of the terminal 102,
whereby recommendation display is performed.
[0073] In the above-described second embodiment, it
can be seen by comparing the music mastering charac-
teristic parameter table of Fig. 13 with the relation be-
tween score distributions and user characteristics of Fig.
10B that the music mastering characteristic parameter
table which is calculated represents user types such as
the carefree type, the stoic type, and the frustrated type
well as shown in Fig. 10A to Fig. 13. In the second em-
bodiment, as described above, the recommendation in-
formation corresponding to the corresponding user is de-
termined based on the performance-related information
of another user similar in the user types. Therefore, it
becomes possible to provide more appropriate recom-
mendation information.
[0074] In the above-described second embodiment, in
STEP S606 of Fig. 6, the processor 201 of the recom-
mendation server 101 may randomly determine either
the function use tendency analysis method or the music
mastering characteristic analysis method, and may
change the analysis method every time.
[0075] As described in the second embodiment, by an-
alyzing tendencies such as the music use tendencies,
the function use tendencies, the music mastering char-
acteristics, etc., when offering recommendation music,
or offering a recommendation function, or advising on a
training method, an appropriate and convincing recom-
mendation for the user is obtained, such that the user
can be conscious of other people. Therefore, the effect
of maintaining the training motivation is obtained.
[0076] In the case where a person of the frustrated type
does not want to receive recommendations based on per-
formance-related information of other people of the frus-
trated type, for example, the person of the frustrated type
may receive recommendations based on performance-
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related information of other people of the stoic type by a
user’s switch operation.
[0077] Further, as described in STEP S504 of Fig. 5,
if counting the number of "correct answers" and the
number of "almost correct answers" in each of the first
half and the second half of a piece of music based on
the elapsed time, in user type (the carefree type, the stoic
type, the frustrated type, etc.) determination which is per-
formed in the recommendation server 101, it becomes
possible to perform more detailed user type determina-
tion, based on the difference between "The performance
was not good at all in the second half but was OK in the
first half" and "The performance was not good overall",
and it becomes possible to provide more appropriate rec-
ommendation information based on those determina-
tions.
[0078] As another modification other than the first em-
bodiment and the second embodiment, tempo informa-
tion may be added during a process of scoring a piece
of music such that it is possible to see what the tempo in
which the user was training the piece of music is, and
the tempo information may also be recorded in the score
log in order to recommend the user to train in a lower
tempo in the case where the user is not proficient. Fur-
ther, with respect to a degree of learning of a piece of
music (a score) of a user, an example of a tempo value
appropriate for training may be recommended with ref-
erence to the log of another user similar to the user in
level, such that the user can see what the tempo in which
the user should train for getting better is.
[0079] As another modification, information on use of
the "Metronome" function, an "REC" function, and the
"A-B Repeating" function which are functions supposed
to be used during training may be added such that it is
possible to recommend a function having a high use fre-
quency as a function which may be effective for training
of the using playing a specific piece of music. For exam-
ple, in the case where the function which a certain user
used most frequently until the user got a high score with
respect to a piece of music was the "Metronome" func-
tion, it is possible to recommend the "Metronome" func-
tion as a recommendation function for training of the user
playing the same piece of music.
[0080] In other words, the server apparatus deter-
mines another user similar to the first user in function use
tendencies shown during playing, as a second user,
based on at least one of the items "Number of Times of
Metronome Use, "Number of Times of Tempo Change",
and "Number of Times of Pedal Use" which have been
counted during training.
[0081] As another modification, favorite music genres
of a user may be narrowed down based on the highest
scores and the numbers of times of use in order to rec-
ommend a piece of music having a difficulty level close
to the average of the difficulty levels of pieces of music
which the user has used in the corresponding genres.
[0082] As another modification, a favorite tone may be
estimated from the numbers of times of use such that it

is possible to recommend a piece of music based on the
favorite tone.
[0083] The disclosed embodiments and the advantag-
es thereof have been described in detail, and those
skilled in the art can make various modifications, addi-
tions, and omissions without departing from the scope of
the present disclosure disclosed in claims. In other
words, even if all of these processes are performed by a
plurality of processors, not by one processor, or even if
they are performed in a distributed way by a plurality of
devices, these embodiments fall within the scope of pat-
ent rights of this application.
[0084] In addition, the present disclosure is not limited
to the above-described embodiments, and can be mod-
ified in various forms at the time of carrying out the dis-
closure, without departing from the gist of the present
disclosure. Also, combinations of the functions which are
performed in the above-described embodiments may be
made as properly as possible and be implemented. The
embodiments include inventions of various stages, and
thus various inventions may be extracted by appropriate
combinations of a plurality of disclosed constituent ele-
ments. For example, configurations which are obtained
by eliminating some constituent elements eliminated
from among all the constituent elements shown in the
embodiments may be extracted as inventions, as long
as the effect is obtained even if those constituent ele-
ments are eliminated.

Claims

1. A recommend apparatus comprising:

a communication device; and
at least one processor,
wherein the at least one processor is configured
to:

receive performance information generated
based on a performance of a first user,
through the communication device;
determine a second user from a plurality of
other users based on the received perform-
ance information of the first user, the second
user being at least one of other users similar
to the first user in music use tendencies,
other users similar to the first user in func-
tion use tendencies shown during playing,
and other users similar to the first user in
music mastering characteristics deter-
mined from distributions of scores each of
which is calculated for each play;
determine recommendation information to
be provided to the first user, based on per-
formance information of the determined
second user; and
send the determined recommendation in-
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formation from the communication device.

2. The recommend apparatus according to claim 1,
wherein
the at least one processor is configured to determine
the second user similar to the first user in the music
use tendencies, based on at least one of difficulty
information on pieces of music which have been
used for training and genre information on the pieces
of music which have been used for training.

3. The recommend apparatus according to claim 1 or
2, wherein
the at least one processor is configured to determine
the second user similar to the first user in the function
use tendencies, based on at least one of information
on the numbers of times of metronome use, infor-
mation on the numbers of times of tempo change,
and information on the numbers of times of pedal
use.

4. The recommend apparatus according to any one of
claims 1 to 3, wherein
the at least one processor is configured to determine
the second user similar to the first user in the music
mastering characteristics, based on types of users
which are determined from distributions of scores of
individual users.

5. The recommend apparatus according to any one of
claims 1 to 4, wherein
the recommendation information includes at least
one of information on a piece of music which the first
user has not played but the second user has played
and information on a function which the second user
used during playing.

6. An information providing system having a recom-
mend apparatus and a terminal device, wherein
the recommend apparatus includes:

a communication device; and
at least one processor, and

the at least one processor is configured to:

receive performance information generated
based on a performance of a first user, through
the communication device;
determine a second user from a plurality of other
users based on the received performance infor-
mation of the first user, the second user being
at least one of other users similar to the first user
in music use tendencies, other users similar to
the first user in function use tendencies shown
during playing, and other users similar to the first
user in music mastering characteristics deter-
mined from distributions of scores each of which

is calculated for each play;
determine recommendation information to be
provided to the first user, based on performance
information of the determined second user; and
send the determined recommendation informa-
tion from the communication device, and

the terminal device is configured to:

send performance-related information to the
recommend apparatus;
receive the recommendation information sent
from the communication device; and
display the received recommendation informa-
tion.

7. The information providing system according to claim
6, wherein
the at least one processor of the recommend appa-
ratus is configured to determine the second user sim-
ilar to the first user in the music use tendencies,
based on at least one of difficulty information on piec-
es of music which have been used for training and
genre information on the pieces of music which have
been used for training.

8. The information providing system according to claim
6 or 7, wherein
the at least one processor of the recommend appa-
ratus is configured to determine the second user sim-
ilar to the first user in the function use tendencies,
based on at least one of information on the numbers
of times of metronome use, information on the num-
bers of times of tempo change, and information on
the numbers of times of pedal use.

9. The information providing system according to any
one of claims 6 to 8, wherein
the at least one processor of the recommend appa-
ratus is configured to determine the second user sim-
ilar to the first user in the music mastering charac-
teristics, based on types of users which are deter-
mined from distributions of scores of individual users.

10. The information providing system according to any
one of claims 6 to 9, wherein
the recommendation information includes at least
one of information on a piece of music which the first
user has not played but the second user has played
and information on a function which the second user
used during playing.

11. A method performed by a recommend apparatus,
comprising:

receiving performance information generated
based on a performance of a first user, through
a communication device;
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determining a second user from a plurality of
other users based on the received performance
information of the first user, the second user be-
ing at least one of other users similar to the first
user in music use tendencies, other users similar
to the first user in function use tendencies shown
during playing, and other users similar to the first
user in music mastering characteristics deter-
mined from distributions of scores each of which
is calculated for each play;
determining recommendation information to be
provided to the first user, based on performance
information of the determined second user; and
sending the determined recommendation infor-
mation from the communication device.

12. The method according to claim 11, wherein
the determining comprises determining the second
user similar to the first user in the music use tenden-
cies, based on at least one of difficulty information
on pieces of music which have been used for training
and genre information on the pieces of music which
have been used for training.

13. The method according to claim 11 or 12, wherein
the determining comprises determining the second
user similar to the first user in the function use ten-
dencies, based on at least one of information on the
numbers of times of metronome use, information on
the numbers of times of tempo change, and informa-
tion on the numbers of times of pedal use.

14. The method according to any one of claims 11 to 13,
wherein
the determining comprises determining the second
user similar to the first user in the music mastering
characteristics, based on types of users which are
determined from distributions of scores of individual
users.

15. The method according to any one of claims 11 to 14,
wherein
the recommendation information includes at least
one of information on a piece of music which the first
user has not played but the second user has played
and information on a function which the second user
used during playing.

16. A non-transitory computer-readable storage medi-
um storing a program for causing a recommend ap-
paratus to execute a process, the process compris-
ing:

receiving performance information generated
based on a performance of a first user, through
a communication device;
determining a second user from a plurality of
other users based on the received performance

information of the first user, the second user be-
ing at least one of other users similar to the first
user in music use tendencies, other users similar
to the first user in function use tendencies shown
during playing, and other users similar to the first
user in music mastering characteristics deter-
mined from distributions of scores each of which
is calculated for each play;
determining recommendation information to be
provided to the first user, based on performance
information of the determined second user; and
sending the determined recommendation infor-
mation from the communication device.
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