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PORTABLE ELECTRONIC EAR-TRAINING 
APPARATUS AND METHOD THEREFOR 

FIELD OF THE INVENTION 

[0001] The present invention relates to a device used to 
assist in musical ear training. The present invention also 
relates to an electronic device in the class of portable 
dictionaries or language translators as Well as portable 
mini-computers. 

BACKGROUND OF THE INVENTION 

[0002] The ability among musicians to recogniZe musical 
elements such as notes, intervals, chords, scales, melodies, 
rhythms and chord progressions is extremely important. In 
fact, ear-training courses are obligatory in most university 
music programs and are considered essential in a musician’s 
training. The traditional method used to train the ear is 
relatively obvious: a professor (for example) plays some 
thing on an instrument and the students Write doWn What 
they hear. This method is most commonly used in class 
rooms or by a group of musicians studying together. 

[0003] One type of prior art ear-training aid comes in the 
form of cassettes or compact discs (CDs) Which are usually 
accompanied by an instruction or exercise manual and a 
?nite number of ear-training exercises. Most of these exer 
cises are relative pitch exercises Where musical elements are 
recogniZed in a relative Way With respect to some reference. 
(Recognizing a note by itself Without reference is called an 
absolute pitch exercise; a musician capable of recognizing 
musical elements in an absolute sense is said to have perfect 
pitch.) 
[0004] An example of such an ear-training aid is found in 
Canadian Patent Application number 2,297,518, by Waind, 
laid open on Aug. 2, 2000, and entitled “Ear training 
method”. In Waind, an audio CD contains many tracks, each 
track having three segments. In the ?rst segment is recorded 
a musical chord; in the second, a pause period of silence; in 
the third, a voice announcement of the correct ansWer as to 
What Was played in the ?rst segment. The CD is played in 
random-mode in a CD player. The system provides drills 
that teach music students to identify and recogniZe chords 
and notes by their sound. The system as disclosed in Wain, 
hoWever, is limited to ?xed exercises and changes cannot be 
made in order to customiZe or change the pre-set exercises, 
thereby affording only limited teaching content. 

[0005] In recent years, computer softWare has been avail 
able for musicians Who Wish to (or are obliged to) study 
alone. Many systems knoWn in the prior art attempt to 
address the draWbacks of these traditional computer/synthe 
siZer apparatuses used to assist With musical ear training. 
US. Pat. No. 5,544,562 issued to Jeon on Aug. 13, 1996, 
teaches an apparatus for practicing playing an electronic 
musical instrument. This apparatus helps a student learning 
to play an electronic keyboard by displaying the musical 
score (notes and rhythmic values of a melody) of a selected 
piece of music on an LCD display and identifying, With 
lights, Which keys have to be pressed to play the displayed 
melody; it can also test Whether the user is pressing the right 
keys When a score is displayed. This apparatus is helpful in 
learning to play the keyboard, but is not meant to provide 
direct ear training exercises. Furthermore, it is necessary to 
use this apparatus in conjunction With a keyboard. 
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[0006] HoWever, an arrangement for using such computer 
softWare requires both a computer and a synthesiZer, since 
high quality sound is not yet possible With current sound 
cards in computers. Many music departments or schools 
have music laboratories With fully functional computer/ 
synthesiZer arrangements Where students can reserve times 
of exclusive access to the equipment. Such arrangements 
lack portability since the student is restricted to the computer 
laboratory. Furthermore, the price is prohibitive for most 
students to acquire such an arrangement for themselves. 

[0007] US. Pat. No. 4,781,099 issued to Koike on Nov. 1, 
1988, teaches a musical quiZ apparatus. The apparatus 
generates a sound that corresponds to a chord; subsequently, 
the user tries to press the right keys on a keyboard that Would 
play that chord on a piano. This apparatus also corrects the 
user’s ansWers. Although this apparatus does not require a 
separate keyboard, it is still quite large because of its oWn 
keyboard keys. Also, this apparatus can only be used by 
keyboard players to recogniZe or practice chords. 

[0008] US. Pat. No. 5,405,153 issued to Hauck on Apr. 
11, 1995, discloses a musical electronic game that initially 
plays a melodic sequence as a previeW; then, When the game 
starts, a much longer melody is played Which contains the 
previeWed sequence. Scores are given if the user correctly 
identi?es the occurrence of the previeWed sequence during 
the playing of the longer melody. Although memoriZing a 
melody (or part of a melody) is part of ear training, this 
device does not provide the opportunity to identify the 
melodic elements being played and does not play notes 
alone or intervals alone or chords, as is the case in ear 
training exercises. 
[0009] US. Pat. No. 4,203,345 issued to Collin et al. on 
May 20, 1980, teaches an automatic visual teaching device 
for the learning of music or component parts thereof. A 
plurality of actuable sWitches is provided in order to visually 
display a desired coded chord. Although this apparatus is 
relatively more portable than others because of its lack of 
piano keys, it can only be used by keyboard players and can 
only be used to recogniZe chords 

[0010] In contrast, some prior art systems have attempted 
to avoid the need for the use of a separate musical keyboard, 
or the limitation of instruction only those musicians Who 
play the keyboard. US. Pat. No. 4,213,372 issued to Sasaki 
et al. on Jul. 22, 1980, describes an electronic type music 
learning aid including an input unit for the introduction of 
musical information such as duration and pitch of a tone, 
etc., in a digital fashion; a storage to and from Which digital 
information can be Written and read in sequence; a musical 
note display Which provides a visual display of digital 
information read from the storage; and a sound generator 
Which produces sounds in response to the digital information 
provided from the storage. US. Pat. No. 4,089,246 issued to 
Kooker on May 16, 1978, teaches a musical rhythm-tempo 
tutoring device Which is similar to the Sasaki et al. patent. 
For example, the user inputs musical note durations and 
tempos that correspond to a melody by use of a keyboard. 
The apparatus then replays tones of the melody With the 
tempo and rhythmic values entered, thus providing an 
example of the melody or a tutoring that helps the user play 
the melody on his or her instrument. Lights are also used to 
give a visual aid to retaining the played rhythms and tempos. 

[0011] Although these prior patents teach the selection and 
repetition of rhythm values and tempos using a keyboard, 
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the apparatuses described do not quiz the user to identify the 
musical elements played and therefore do not truly provide 
ear training. 

SUMMARY OF INVENTION 

[0012] Accordingly, it is an object of the present invention 
to provide a portable electronic ear-training device that 
provides numerous features not found in traditional portable 
apparatuses. Such features include the provision of: an 
in?nite number of randomly generated exercises; perfect 
pitch exercises; randomly generated, musically correct 
(mathematically calculated) chord progressions; full control 
of the level of difficulty of the exercises; testing capability 
(corrects the ansWers given by the user); and a choice of 127 
different MIDI instruments in this novel musical teaching 
aid. All of these features are provided in a portable, aes 
thetically pleasing device that can ?t in the palm of one’s 
hand. 

[0013] According to an aspect of the invention, there is 
provided a portable electronic musical device comprising: a 
housing; a processor contained Within said housing for 
providing randomly generated customiZable interactive 
music ear-training exercises to a user; input means con 
nected to said processor and located on an exterior surface 
of said housing for receiving the user’s input selections; 
sound generating means connected to said processor for 
generating sounds to be used in said exercises; and display 
means located on an exterior surface of said housing for 
displaying musical exercise information. 

[0014] Another aspect of the invention provides a method 
of musically ear training a user by Way of a portable 
electronic musical device as described in the paragraph 
above, the method comprising the steps of: providing, by 
Way of said processor, a plurality of customiZable interactive 
musical exercises for selection by a user; receiving, by Way 
of said input means, user-de?ned options related to a 
selected musical exercise; playing the selected musical 
exercise on the device by Way of said sound generating 
means; prompting the user, by Way of said display means, 
for an ansWer to the musical exercise; and providing the 
correct ansWer to the musical exercise to the user by Way of 
said display means. 

[0015] In another particular aspect of the invention, there 
is provided a portable electronic device for providing ran 
domly generated customiZable interactive music ear-training 
exercises, comprising: a housing having a keypad mounted 
on an upper surface thereof, a digital display located on said 
upper surface, and an electronic circuit board contained 
Within said housing, said electronic circuit board compris 
ing: a musical instrument digital interface chip for generat 
ing sounds to be used in musical exercises, a microproces 
sor, an ampli?er, and a piggyback board for interpreting a 
user’s keypad selections. The electronic circuit board also 
comprises an earphone jack, an ac-adapter plug, and a 
battery compartment. 

[0016] The device of the present invention can be 
employed by any musician (regardless of the instrument 
played) to practice any of the folloWing musical exercises: 
recogniZing notes, intervals, chords (triads and sevenths), 
scale degrees, chord progressions and melodic and harmonic 
dictation. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Embodiments of the present invention Will be 
further described With reference to the accompanying draW 
ings in Which: 

[0018] FIG. 1 illustrates an embodiment of the device of 
the present invention; 

[0019] 
FIG. 1; 

[0020] FIG. 3 illustrates a block diagram of the circuit 
board of FIG. 2; and 

[0021] FIGS. 4A and 4B illustrate examples of menu 
choices provided on a display of a device according to an 
embodiment of the present invention. 

FIG. 2 illustrates an exploded vieW of the device in 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] Physical structure of the device 

[0023] An embodiment of portable electronic ear-training 
device 100 of the present invention is shoWn in FIG. 1. The 
main components of the device 100 of the present invention 
are: a bottom and a top cover (the housing), an electronic 
circuit board, a keypad, and a digital display. Each of these 
components Will noW be described in a more detailed 
manner beloW. 

[0024] Housing 
[0025] With reference to FIG. 2, the housing consists of 
bottom cover 202 and top cover 204. Electronic circuitboard 
206 is mounted to the inside of bottom cover 202. The top 
cover 202, Which has holes for digital LCD display (display 
means) 150 (shoWn in FIG. 1) and the buttons of the keypad, 
is mounted on top of the bottom cover. In the particular 
embodiment in FIG. 2, bottom cover 202 also comprises a 
battery compartment door 208. 

[0026] Circuit board 

[0027] With reference to FIG. 3, the circuit board 206 is 
mounted to the inside of bottom cover 202 (not shoWn) and 
consists of the folloWing main components : a MIDI chip 
302 (Which has 127 synthesiZed MIDI instruments built in), 
a microprocessor 304, an ampli?er 306, a piggyback board 
308 for interfacing With the keypad buttons, an earphone 
jack 310, an ac-adaptor plug 312, and a battery compartment 
314. The functionality of the system is relatively straight 
forWard. A computer program (code or softWare) has been 
Written Which offers 7 different ear-training exercises. The 
functionality of the apparatus Will be explained in more 
detail in a subsequent section of this description. 

[0028] The main technological advancement Which Was 
made during the design of the apparatus of the present 
invention Was the adaptation of computer technology 
(microprocessor, MIDI synthesiZer chip) to a battery poW 
ered, portable, calculator-siZed device. The uncertainties 
regarding this adaptation Were: 1) HoW long Will a 6, 9 or 12 
volt battery last While poWering an ampli?er and MIDI chip 
Which require high electrical current? 2) Can the adaptation 
be realised at a loW cost? 3) Will this type of electronic 
circuit generate noise and What Would the cost be to ?lter 
these noises? 4) Will there be enough memory in the 
microprocessor to Write a musically suitable softWare (user 
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interface and musical exercises) and, if not, What are the 
costs (in terms of both money and siZe) in adding external 
memory chips? 5) Can the musical exercises be adequately 
presented on a 2 line, 16 character LCD display (the smallest 
and cheapest display available)? 

[0029] Apreferred embodiment of the invention utiliZes a 
modi?ed MotorolaTM microprocessor With an 8-bit micro 
controller, part number MC68HC908GPO, package QFP-44. 
This microprocessor Was able to satisfy the memory require 
ments of this device. In terms of the physical characteristics 
of the device of the present invention, since the target market 
is composed of young musicians, an aesthetically pleasing 
enclosure With ergonomic features is preferred. The layout 
of the keypad buttons Was designed to be easily accessible 
for the ?ngers and the housing shape is designed to ?t 
comfortably in the hands of a user. 

[0030] Keypad 

[0031] The ?nal keypad layout (see FIG. 1) Was arrived at 
through consultation With musicians and folloWs musical 
logic. The ?rst roW of buttons is arranged so as to display the 
notes of the key of C major: C, D, E, F, G, A, B. These 
buttons also have a second function Which are, respectively, 
the numbers 1, 2, 3, 4, 5, 6, 7. Usually, the context is obvious 
as to Whether the letter or the number is intended When 
pressing these buttons. In most situations, the softWare 
provided on the device of the present invention can ascer 
tain, based on the context, When to expect a number. In such 
a context-sensitive case, a SHIFT key 110 or 120 does not 
have to be pressed in order to obtain the second function. For 
example, if a user has chosen a musical exercise With 
diatonic degrees, numbers from 1 to 7 are expected. In cases 
Where the context is ambiguous, the SHIFT key 110 or 120 
can be used simultaneously With a key in order to obtain a 
desired number. 

[0032] The ?rst four keys of the second roW contain the 
letters “M”, “m”, “D” and “A” Which are used to identify 
chord types (M=major, m=minor, D=diminished, A=aug 
mented). The numbers 8, 9 and 0 are the second functions of 
the keys “M”, “m” and“D”. The sharp (“a”) and ?at (“1”) 
keys are the ?fth and sixth keys of the second roW. The third 
roW contains keys that identify chord inversions. The ?rst 
three keys are for triad inversions and the last four are for 
seventh chord inversions. 

[0033] The rest of the keys on the keypad are hotkeys. The 
VOL key permits a user to adjust the volume; the OCT, 
TEMPO and INST keys alloW selection of the octave range, 
tempo and instrument (from a choice of 127), respectively. 
The NOTE key permits a user to type in a note to be played 
(this functions as a perfect tone or note generator). The OCT, 
TEMPO, NOTE and INST functions are second functions of 
the VOL, “b”, “#” and “A” keys, respectively. 

[0034] The control keys of the keypad are arranged in an 
elliptical shape and are: an ENTER key 101, PLAY key 102, 
REPEAT key 103, SELECT key 104, and BACK key 105, 
as Well as the SHIFT keys 110 and 120. Up and doWn arroWs 
130 and 140 are on the right side of the keypad and are used 
to navigate through the menus. 

[0035] SoftWare is stored in the microprocessor chip 304 
Which enables the use of various exercises contained in the 
device. Once the device is turned on, by pressing the up 
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arroW key 130, the softWare is executed and a menu struc 
ture is offered to the user via the digital display 150. 

[0036] FIGS. 4A and 4B illustrate in detail a possible 
navigation through the menu structure. These ?gures illus 
trate menu and sub-menu choices speci?cally associated 
With the Intervals and Scale Degree routines, each of Which 
Will be described in the detailed discussion of each of the 
routines provided by the device. The elements shoWn in 
FIGS. 4A and 4B are exemplary illustrations of What might 
be shoWn on a screen of digital display 150 during the 
navigation. 

[0037] The elements in FIGS. 4A and 4B are also 
arranged visually so as to indicate the current menu level. 
For instance, steps 401, 402, 409 and 410 are aligned 
together on the left, Which indicates that the user is at a main 
menu level in these steps. This main menu level is also 
indicated by the presence of the Word “PERFECTONE”, 
Which has been used in this example as the name of the main 
menu, on the top line of the display. Steps 403, 405, 406, 408 
and 411 are aligned together at a ?rst sub-menu level, at one 
degree of indentation from the main menu level. This ?rst 
sub-menu level is also indicated by the presence of the name 
of a particular routine or ?rst-level sub-menu, in these cases 
either INTERVALS or SCALE DEGREE. Step 412 is 
aligned at a second sub-menu level, at tWo degrees of 
indentation from the main menu level, and one degree of 
indentation from the ?rst sub-menu level. The second sub 
menu level is also indicated by the presence of a second 
level sub-menu name, such as # OF NOTES in 415. 

[0038] In FIG. 4A, step 401 shoWs a screen Where the 
main menu, here entitled “PERFECTONE”, indicates the 
presence of the NOTES menu item. Pressing the ENTER 
key 101 Would bring a user into the NOTES sub-menu. 
HoWever, pressing the doWn arroW 140 permits the user to 
proceed from 401 to 402. Once at step 402, pressing the up 
arroW 130 or doWn arroW 140 Will bring the user to the 
previous or next sub-menu (routine), respectively. At this 
point, the user is still in the main menu, but is noW in a 
position to progress to a ?rst-level sub-menu by pressing the 
ENTER key 101 in order to select the INTERVALS routine, 
thereby progressing to step 403. From step 403, pressing the 
BACK key 105 Will bring the user to the main menu level 
of step 402, Whereas pressing the doWn arroW key 140 Will 
bring the user to step 405. HoWever, if the user Wishes to 
enter the INTERVALS routine, this is accomplished by 
pressing the ENTER key 101, Which Will bring the user to 
a screen such as found in step 404. 

[0039] In step 404, the user has noW entered into a 
second-level sub-menu, Which is a sub-menu of the INTER 
VALS routine (sub-menu). As indicated in 404, this second 
level sub-menu is called CHOICES and is identi?ed by the 
presence of the Word CHOICES on the top line of the 
display. The CHOICES second-level sub-menu lists all 
available choices for the INTERVALS routine. The option 
UNISON is the ?rst choice available in the list, Whereas the 
option OCTAVE is the last. The user is able to scroll from 
one option to another With the up and doWn arroW keys 130 
and 140 and may modify the selection With the SELECT key 
104. In the speci?c example shoWn in 404, UNISON is 
selected (as indicated by the asterisk). Pressing the SELECT 
key 104 Would remove the option from the list and the 
asterisk Would disappear. Also in this example, the MINOR 
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SECOND option is not selected. Similarly, pressing the 
SELECT key 104 Will add the option to the list. Once all of 
the options are selected, the user Would press the ENTER 
key 101 to store the selections that have been made and 
proceed to step 405. From step 405, as in step 403, pressing 
the BACK key 105 Will bring the user to step 402, Whereas 
pressing the doWn arroW key 140 Will bring the user to step 
406. In step 405, it is important to note that an arroW 
pointing to the right is present at the bottom left-hand corner 
of the display. This arroW indicates that the INTERVALS 
routine is the current active choice. The presence of this 
arroW in any of the other screens Would similarly indicate 
the current active choice for the particular sub-menu being 
vieWed. 

[0040] Once at step 406, pressing the ENTER key 101 
brings the user to another second-level sub-menu of the 
INTERVALS routine, as shoWn in step 407, Which offers 
tWo choices to the user. The user may use the up and doWn 
arroW keys to go from one choice to another. The active 
choice is indicated by the presence of the right arroW at the 
left side of the screen. In this example, the active choice is 
MELODIC. The user may modify this active choice by 
pressing the ENTER key 101 When the choice HARMONIC 
is displayed. In that case, the user Would return to step 406, 
Which is equivalent to the display in step 408. 

[0041] In step 408, the user has returned to the INTER 
VALS ?rst-level sub-menu. Pressing the BACK key 105 Will 
bring the user to step 409, Which is the main menu level. 
Note that in step 409, the right arroW on the left side of the 
screen indicates that INTERVALS is the active choice, ie it 
Was the last item selected. Pressing the doWn arroW key 140 
Will bring the user to step 410, in Which the option of the 
SCALE DEGREE routine is shoWn. From step 410, pressing 
the ENTER key 101 Will bring the user to step 411, Which 
shoWs the ?rst-level sub-menu associated With the SCALE 
DEGREE routine. 

[0042] In step 411, the user is noW in the SCALE & 
DEGREES sub-menu. As before, pressing the BACK key 
105 Will bring the user to step 410 and the main menu level. 
Pressing the up and doWn arroW keys 130 and 140 Will 
permit the user to navigate through the various options in the 
SCALE & DEGREES sub-menu, as shoWn in the screens in 
step 411. Auser may press the ENTER key 101 in order to 
proceed to step 412 and into the # OF NOTES second-level 
sub-menu. As shoWn in 412, the user is prompted to enter a 
number of notes that Will be played after the scale in this 
particular musical exercise. The number in parentheses 
represents the last selection. The user may enter the selection 
by pressing any one of numbers 1 to 4 on the keypad. 
Pressing ENTER key 101 Will store the entry, bringing the 
user back to step 411 to con?rm that the entry has been 
stored. At this point, the user has set up all of the necessary 
options in order to play the desired customiZed musical 
exercise. 

[0043] Turning back to FIG. 3, depending on the user’s 
menu selections, the MIDI chip 302 is instructed to play 
different randomly selected musical elements Which are ?rst 
ampli?ed in the ampli?er 306 and then channeled to the 
user’s earphones via the earphone jack 310. The user is then 
prompted on the digital display 150 to identify the musical 
elements being played by pressing the appropriate keypad 
buttons. When buttons are pressed, electrical contact is made 
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on the piggyback board 308 and a signal is sent to the 
microprocessor 304. A message is then displayed informing 
the user Whether a correct ansWer Was given. In the case of 

a Wrong ansWer, the user can try again. The present inven 
tion can be poWered by batteries installed in the battery 
compartment 314, or by plugging an ac-adaptor into the 
ac-adapter plug 312. 

[0044] All routines have at least one sub-menu. As in the 
main menu, the arroW keys enable scrolling through the 
sub-menu items and the ENTER key 101 alloWs the selec 
tion of a particular item. To exit a sub-menu, press the 
BACK key 105. It is also possible to control the volume, to 
select octaves, to set the tempo, to choose the instrument, 
and to hear a speci?c note by using the hotkeys, as previ 
ously discussed. 

[0045] Sub-menus may offer from tWo to three options. In 
these sub-menus, a right arroW displayed on the left side of 
the screen indicates the current option. To change this 
option, simply press the ENTER key 101 after having 
reached the desired option With the up and doWn arroW keys 
130 and 140. When the option “random” is available, this 
means that the device randomly selects one of the options in 
the list. Every routine has a default choice that is reset every 
time the machine is turned on. 

[0046] In some routines, a sub-menu may offer the pos 
sibility of modifying a list of selections such as notes, 
intervals, triads or seventh chords. For each of these lists, the 
choices are displayed one at a time, and the arroW keys are 
used to move from one choice to another. The asterisk 
character denotes the selected choices. If no asterisk is 
shoWn, no choice is selected. To add a choice to the list of 
selected choices, press the SELECT key 104. Also use the 
SELECT key 104 to remove already-selected choices from 
the list. Once the user has made the selections in the list, the 
ENTER key 101 is pressed to save the selections. This neW 
list of choices Will be kept in memory as long as it is not 
changed and until the device is turned off. 

[0047] When an ansWer to an exercise is required of the 
user, the octave of a note may be entered but this information 
Will not be considered When determining Whether the ansWer 
is correct. Generally, When the device prompts the user for 
an ansWer to an exercise, the BACK key 105 is used to erase 
an ansWer, the REPEAT key 103 is used to replay the 
exercise, and the ENTER key 101 is used to con?rm an 
ansWer. If the entered ansWer is Wrong, the device prompts 
again for another ansWer. If no ansWer is given, the ansWer 
is shoWn immediately if the ENTER key 101 is pressed. At 
this stage, the user can replay the exercise by pressing the 
REPEAT key 103; pressing the ENTER key 101 returns the 
user to the routine sub-menu, and pressing the PLAY key 
102 begins a neW exercise. 

[0048] With respect to the speci?c features and hoW they 
are achieved With the present invention, the folloWing exer 
cises or routines are available: notes; intervals; scale and 
degree; chords and sevenths; and melody and rhythm. 

[0049] NOTES routine 

[0050] In this routine, the device plays a randomly 
selected note from a list of user-speci?ed notes. If all 12 
notes of the chromatic scale are selected on this list, this 
routine becomes a perfect pitch, or absolute pitch exercise. 
When a more limited range of notes is selected, the exercise 
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is more of a relative pitch exercise since the selected notes 
are known. The selection of a neW notes list can be made 

from a menu called NOTES CHOICE, Which may be 
modi?ed. 

[0051] When the PLAY key 102 is pressed, a single note 
Will be played, the note being randomly selected from the 
list in NOTES CHOICE. The device then prompts the user 
for the name of the note that Was played. 

[0052] INTERVALS routine 

[0053] In this routine, the device plays an randomly cho 
sen interval from a list of user-selected intervals. As men 
tioned previously, FIGS. 4A and 4B illustrate a possible 
navigation through this routine’s menu and sub-menus. 

[0054] The INTERVALS sub-menu enables the user to 
modify the list of the intervals that may be heard. The 
MEL/HARM sub-menu provides the choice betWeen a 
melodic interval (one note played after the other) or a 
harmonic interval (both notes played simultaneously). The 
SIMP/COMP sub-menu provides the choice betWeen an 
interval that Will be less than an octave (simple) or a larger 
interval (compound). The ASC/DESC sub-menu provides 
the choice betWeen an ascending interval or a descending 
interval, Which is particularly useful for melodic interval 
exercises. 

[0055] When the PLAY key 102 is pressed, an interval Will 
be played randomly, the interval being selected from the 
INTERVALS list. The ?rst note of the interval is alWays 
displayed. The present invention prompts you for the name 
of the second note that Was played. 

[0056] SCALE & DEGREE routine 

[0057] In this routine, the device plays a rising major or 
minor scale in a key randomly selected among all possible 
musical keys. Shortly thereafter one, tWo, three or four notes 
Will be played, depending on the desired exercise. If these 
notes are selected from the scale, this routine becomes an 
exercise on the recognition of the scale degree. HoWever, if 
these notes are selected from the tWelve possible notes, this 
exercise is more of an “absolute pitch” exercise since the 
played scale provides a tonal context. 

[0058] The MAJ/MIN sub-menu provides a choice of 
Whether the scale Will be major or minor. The minor scales 
are harmonic minor scales, meaning that the sixth and the 
seventh degree are loWered by a semitone. The NOTE 
NUMBER sub-menu provides a choice of hoW many notes 
Will be played after the scale. The range of choice is from 
one to four notes. The DIAT/CHROM sub-menu provides a 
choice of Whether the notes played after the scale Will be 
chosen among the degree of that same scale (diatonic) or 
Whether they Will be chosen among the tWelve possible 
notes (chromatic). The SIMP/COMP sub-menu provides a 
choice of Whether the notes to be played are to be inside the 
octave of the played scale (simple), or if some of the notes 
Will be in adjacent octaves (compound). 

[0059] When the PLAY key 102 is pressed, a scale Will be 
played, folloWed by a certain number of notes as selected by 
the user. The user must then determine the identity of the 
notes or degrees that Were played. If diatonic degrees have 
been chosen, numbers from 1 to 7are expected as the ansWer. 
The shift key is not needed When entering the number 
because the device knoWs by the context When to expect 
numbers and adjusts its keyboard accordingly. On the other 
hand, if chromatic degrees have been chosen, note names are 
the expected ansWers. The note names should be entered in 
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the order in Which they Were played, pressing the ENTER 
key 101 betWeen each note identi?cation. When the correct 
ansWers are displayed, the scale keynote is provided, fol 
loWed by its mode and ?nally, the note(s) that have been 
played. 
[0060] CHORD AND SEVENTH routines 

[0061] In these routines, the device plays a chord (triad or 
a seventh) randomly chosen from a list of user-speci?ed 
chords. 

[0062] The CHORD/SEVENTH routine enables modi? 
cation of the list of the chords that may be heard. In the 
CHORD portion of this routine, the DOUBLE sub-menu 
alloWs the user to enable or disable doublings in the chords. 
By default, the chords have no doublings. 

[0063] The CHORD+NOTE sub-menu enables the selec 
tion of Whether or not the played chord Will be folloWed by 
a note from the chord. The OPEN/ CLOSE sub-menu enables 
the user to specify Whether the chord is to be in an open 
form, or in a closed form. 

[0064] When the PLAY key 102 is pressed, a chord Will be 
played, the chord being randomly selected from the list 
CHORDS/SEVENTH. This chord Will be folloWed by a note 
if the user has selected this option. 

[0065] The expected ansWer is an identi?cation of the type 
of chord. If the chord is folloWed by a note, the user may 
scroll a list containing the options ROOT, THIRD, FIFTH 
and SEVENTH (for the SEVENTH routine); the user iden 
ti?es the desired ansWer by pressing the ENTER key. When 
the correct answer is displayed, the root of the chord is 
given, as Well as its type and its inversion. If the CHORD+ 
NOTE is enabled, the pitch of the note Will be displayed as 
Well. 

[0066] MEL&RYT routine 

[0067] In this routine, the device Will play a tWo bar 
melody in a meter of the user’s choice. It is recommended 
to Write the dictation doWn on paper since the device Will 
only display the ansWer and Will not evaluate the user’s 
ansWers for this routine. The MELODY sub-menu provides 
a choice betWeen a melodic dictation, a rhythmic dictation, 
or both. The METER sub-menu enables the user to select a 
dictation meter. Ameter can be selected by scrolling through 
the list of possible meters (there are six) and pressing on the 
ENTER key 101 once the desired meter has been reached. 
If no choice is made in his sub-menu, the dictation Will be 
given in % time. The KEY sub-menu provides a choice of 
the key of the dictation. The MAJ/MIN sub-menu provides 
a choice of either major or minor mode. 

[0068] When the PLAY key 102 is pressed, a tonic chord 
Will be played, then the beat Will be played for one bar, and 
?nally the tWo-bar dictation Will be played. For a melodic 
dictation, the user only needs to Write doWn the notes that are 
played. For the rhythmic dictation, only the rhythm need be 
considered even if a melody is played. To repeat the same 
exercise, press the REPEAT key 103. Pressing the ENTER 
key 101 Will display the ansWers. 

[0069] The ansWers Will be displayed one element at a 
time (a note for the melodic dictation, and a note duration for 
the rhythmic dictation). To go to the next element, press the 
ENTER key 101, and to go back to the previous note(s) use 
the BACK key 105. If a melodic and rhythmic dictation have 
been chosen, the melodic dictation ansWers Will be given 
before the rhythmic ansWers. 
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[0070] During the answer giving process, the dictation 
may be replayed by pressing the REPEAT key 103. Pressing 
the PLAY key 102 during the ansWer giving process Will 
start a neW exercise. 

[0071] Chord PROGRESSIONS routine 

[0072] This routine plays chord progressions. 

[0073] The sub-menu entry # OF CHORDS provides a 
choice of either four, eight or tWelve chords for the progres 
sion. The sub-menu KEY enables the selection of the key in 
Which the chord progression Will be generated and the 
sub-menu MAJ/MIN alloWs the selection of either a major 
or minor tonality. The CHORDS sub-menu offers a list of 
chords that can be selected (all the triads present in the 
TRIADS routine and the SEVENTHS routine as Well as all 
the possible inversions are listed) for the progressions. 

[0074] When the PLAY key 102 is pressed, a progression 
of 4, 8 or 12 chords Will be played. The REPEAT key 103 
replays the progression and the ansWers are displayed after 
the ENTER key 101 is pressed. The chords are displayed one 
at a time and are described by the degree of the scale Which 
is the root of the chord, its type (major, 
minor, diminished, . . . ) and its inversion. Pressing the 
ENTER key 101 Will display the next chord. Pressing the 
BACK key 105 alloWs a revieW of previous chords. At all 
times during the ansWer displaying process, the chord pro 
gression can be replayed by pressing the REPEAT key 103. 
Pressing the PLAY key 102 Will launch a neW exercise and 
chord progression. 

I claim: 
1. A portable electronic musical device comprising: 

a housing; 

a processor contained Within said housing for providing 
randomly generated customiZable interactive music 
ear-training exercises to a user; 

input means connected to said processor and located on an 
exterior surface of said housing for receiving the user’s 
input selections; 

sound generating means connected to said processor for 
generating sounds to be used in said exercises; and 

display means located on an exterior surface of said 
housing for displaying musical exercise information. 

2. A device according to claim 1 Wherein said processor 
provides an unlimited number of randomly generated exer 
cises. 

3. A device according to claim 1 Wherein said processor 
provides perfect pitch exercises. 

4. A device according to claim 1 Wherein said processor 
provides randomly generated musically correct, mathemati 
cally calculated chord progressions. 

5. A device according to claim 1 Wherein said processor 
provides full control to the user over the level of difficulty 
of the exercises. 

6. A device according to claim 1 Wherein said processor 
provides a testing capability such that the device corrects 
ansWers given by the user via said input means. 

7. A device according to claim 1 Wherein said processor 
provides musical exercises selected from the group of: 
recogniZing notes, intervals, chords, scale degrees, chord 
progressions, melodic dictation, harmonic dictation, rhyth 
mic dictation, chord identi?cation, melodic intervals, and 
harmonic intervals. 
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8. A device according to claim 1 further comprising an 
electronic circuitboard contained Within said housing and 
connected, at least, to said processor. 

9. A device according to claim 1 Wherein said sound 
generating means comprises a musical instrument digital 
interface chip. 

10. A device according to claim 9 Wherein said musical 
instrument digital interface chip provides a choice of 127 
different MIDI instruments for the musical exercises. 

11. A device according to claim 1 Wherein said sound 
generating means comprises an ampli?er. 

12. A device according to claim 1 Wherein said sound 
generating means comprises an earphone jack for outputting 
sound to a user. 

13. A device according to claim 1 Wherein said input 
means comprises a keypad mounted on an exterior surface 
of said housing. 

14. A device according to claim 8 Wherein said input 
means comprises a keypad mounted on an exterior surface 
of said housing. 

15. A device according to claim 14 further comprising a 
piggyback board connected to said keypad and to said 
electronic circuit board for interpreting selections input by a 
user. 

16. A device according to claim 13 Wherein said keypad 
comprises a plurality of buttons some or all of Which can be 
used to perform more than one function. 

17. A device according to claim 16 Wherein the functions 
of some or all of said buttons are determined automatically 
based on the context of the particular exercise being used. 

18. Adevice according to claim 16 Wherein some of said 
buttons are elliptical in shape. 

19. A device according to claim 1 Wherein said display 
means is a liquid crystal display. 

20. A device according to claim 1 further comprising an 
ac-adapter plug. 

21. A device according to claim 1 further comprising a 
battery compartment. 

22. A method of musically ear training a user by Way of 
a portable electronic musical device as claimed in claim 1, 
said method comprising the steps of: 

providing, by Way of said processor, a plurality of cus 
tomiZable interactive musical exercises for selection by 
a user; 

receiving, by Way of said input means, user-de?ned 
options related to a selected musical exercise; 

playing the selected musical exercise on the device by 
Way of said sound generating means; 

prompting the user, by Way of said display means, for an 
ansWer to the musical exercise; and 

providing the correct ansWer to the musical exercise to the 
user by Way of said display means. 

23. A method according to claim 22 Wherein some or all 
of said musical exercises have at least one sub-menu Which 
presents a plurality of options to the user relating to cus 
tomiZation of a selected musical exercise. 


