"Met hod and Device for Storing Main Information with Crﬁgiékﬁérih
Addi-ti onal |nformation | ncor porated Therein" The ﬂ%ﬁsent
invention-rel ates generally to nethods and devi ces whi ch

si mul t aneously store, into an el ectronic storage 5 nmedium main

I mformati on such as tone control information (MD data) and

suppl enentary or additional information associated with the main

i nformati on, and reproduce the nain i nformati on and additi onal

i nformati on thus stored in the el ecyroni c storage nedium The present
invention also relates 10 to electronic storage nedia for storing therein
such main and - additional information or software prograns to

i mpl ement such a nethod. More particularly, the present invention
rel ates to a nethod and device which allow main information to be

stored with assoctméesodddink %@hdé\fﬁﬂﬂéwﬂhgc%&?{ o efbrplati e’ §ith
In recent years, I reaarTy-—create

nusi ¢ data, Asmugsialaid, Ad®VElcrdl G riitd.ord Theorporad T THTe"
alteratlons_F5_FﬁE§E_H5T5_BV—U§EhUf‘a—pErSUﬁHf“““‘CUﬂpUTET—“TﬁUs, usi ng

a personal conputer, we can freely read 20 out nusic data, imge data,
—wavef orm data, etc. recorded on a.commercially avail abl e storage-
medi um such as &' PFegmply invention relates generally to methods and

devi?gs. which simultaneously store, into an electronic storage
5j“”mé&£um, main information such as tone control information
;,/”fﬁ - (MIDI data) and supplementary or additional information
. associated with the main informatipn, and reproduce the main
information and additional information thus stored in the
electronic storage medium. The present invention also relates
10 to electronic storage media for storing therein such main and
additional information or software programs to implement such
a method. More particularly, the present invention relates
tb.a method and device which allow main information to be
stored with associated additional information incorporated

15 therein.

In recent vyears, it has become péssible for us to
readily create music data, image data, waveform data, etc. and
make various alterations to these data by use of a personal
computer. Thus, using a personal computer, we can freely read

20 out music data, image data, waveform data, etc. recorded on
a commercially avéilable storage medium, such as a FD (Floppy
Disk), CD-ROM (Compact-Disk-Read-Only-Memory) and LD (Laser
Disk), and also freely make various alterations to the data.

However, because the copyright on the data recorded on



D sk), CD-RONI(Conpact-[isk-Read-CnIy-anDry) and LD (Laser D sk),

and also freely nmake various alterations to the data. However ,
b&cause the copyright on the data.recorded on

- 2- a commercially available CO-ROM or LD is nostly owned by the
di.stributor or manufacturer of the storage nedium freely altering
t he recorded data woul d constitute an infringenent of the copyright
and hence shoul d not be permtted. 5 At present, in an attenpt
obvi at e such a copyri ght i nfringegept, copyright indication data
speci fyi ng who owns the copyright on main data, such as nusic data,
| mge data or waveform data, recorded in a nmain data recording

section of a commerCiaRdy awvabilabdeaCDaROMlprafDadd mpstdly pwhednbyi the to
a 10 header section of the storage nedium so as to identify the
copyright heigtribotesr enmamasufrctuppri ¢ff thei sdoregedaredium, frepdy
additional information sonetinmes include information i ndi cati ve of

the title oP ltezings i"(!‘%eﬁ%?°1|'dfﬁﬂged%l%ﬁ mtd conSt%\E‘&'E? ofh dnfzingement

recording-fo |nfornat| |nd|c te a partlcul sort of data
conpr essi on %&‘ﬁ ‘hent (ﬁ?’;ﬂ”@é’s a&
However - because e an ree It n t d b se

5 At'éq 8ggggn% B’? sn Ai\{téﬁ% otb% Cars'lltlcpr K %ﬁﬁ?a &B!é

of a personal conput ot hérw S|gn

t d t t
gcn)gslrjingﬁ{ el ngl Tin one ngehedit, %pﬁqgh@%diégaod r&ﬂ%b&c@ifﬁi‘ﬁ& #ho Bﬁns

the_copyright on main data, such as music data, image data or
waveform data, recorded in a main data recording section of
a CD-ROM or LD is attached, as additional information, fo a
10 header section of the storage medium, so as to identify the
copyright holder. Other than such copyright indication data,
the addii:ional information sometimes include information
indicative of the title of the music data, image data and
waveform data, or recording-~format information that indicates
15 a particular sort.of'data compression technique used for
compressing the data.
However, becauée the data can be freely rewritten or
altered by use of a personal computer or otherwise, a
significant problem may be encountered that .any of the
20 addii:ional information, such as the cépyright indication data,
is readily deleted, altered or rewritten on purpose or by
mistake. In particular, where such additional information is
stored in the header'section, the additional information may
be deleted or altered quite easily.
25 | Further, with the recent advancement of communication

networks, there could arise another significant problem that



Is readily deleted, altered or rewitten on purpose or by m st ake.
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e additional information nmay be deleted or altered quite
Further, with the recent advancenent of conmmunication

here coul d arise another significant problemthat

nmusi ¢ data i nage data or waveformdata with the copyright

i ndication data deleted or alerted in an unfair nmanner is wi del y
di stributed via conmuni cati on networks. .$ill another . si gni ficant
problemis that if the additional information on 5 the data recording
format used is deleted, the inage data, waveform data or the |ike can
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It is therefore an object of the present invention to
provide a method and device which, even when additional
information attached to main information such as music data,

image data or waveform data is deleted or altered, allows the

~additional information to be appropriately reproduced.

In order to accomplish the above-mentioned object, the
present invention provides a novel method of storing
constituent data of first information aiong with constituent
data of second information. Typically, the constituent data
of first information comprises a plurality of predetermined
data units. The method of the present invention dpmprises the
steps of: dividing at least part of the constituent data of
second information into a plurality of small-size data pieces;

arithmetically operating respective values of particular ones

- of the predetermined data units of the first information in

accordance with a predetermined algorithm containing a value
of each of the data pieces as a parameter; and storing the
data of first information including the arithmetically-
operated particular data units, whereby the constituent data

of first information is stored with at least part of the



steps of: dividing at | east part of the constituent data of
information into a plurality of small-size data pieces; 20

second

arithnmetically operating respective values of particul ar ones of t
predeterm ned data units of the first information in accordance with
a predeterm ned al gorithm containing a val ue of each of the data

pi eces as a paraneter; and storing the data of first information
including the arithnetically- 25 operated particular data units, wher
t he constituent data of first infognation is stored with at |east
part of the -4-

constituent data of second information incorporated therein

first inforcomstohtwent eoomdst tsecdordd ninfidmeataitororincorporatted: themeginf.or

exanpl e, be MDI-format nusical performance information. The first
i nformati on has Bhe dfimst dnfarmegdons cogrespondsatontmain i formedrian 'y
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corresponds to "additional information", which may, for
example, be copyright indication information attached to the
first information or musical performance information stored
in the main data storage area and typically has a smaller
volume than the first information. For example, according to
the present invention, the first information is stored in the
main data storage area, and the second information is
incorporated or mixed in constituent data of the first

information and stored therewith in the main data storage area

rather than in the header area. 1In this case, either part or

the whole of the second or additional information may be

incorporated in the constituent data of the first information.’

In the present invention, either part or the whole of
the constituent data of the second information is divided into
a 'plurality' of small-size data pieces (each of which may, for
example, be of one bit or two or more bits). The constituent
data of the first information comprises a piurality of
predetermined data units. Because the value of one particular
data unit is modulated in accordance with one of the data

piece so that the value of the data piece is incorporated in

and
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i ncorporated or mxed in constituent data of the first 15 i nformation
and stored therewith in the main data storage area rather than in the
header area. In this case, either part or t he whol e of the second or
addi tional information may be i ncorporated in the constituent data of
the first information. In the present invention, either part or
the whole of 20 the constituent data of the second information is
divided into a plurality of small-size data pieces (each of which
may, for exanpl e, be of one bit or gwo or nore bits). The constituent
data of the first information conprises a plurality of pr edet er m ned

data units. Because the value of one particular 25 data unit'is

nodul at ed i thacvaldene® vild paetiduldre data unit, paehe "datshainite ofl ue
of the data piece is incorporated in '

- 5- the first hiformatbonii=laurddt dnuwhiichcane ddtiagpiece 'value
the first information is a unit in which one data piece val ue Is to
be incorporiSedo berhitneprperated. si Theyefare, "the asize ofymgach ofdate

first informatign can be optionally chosen in 5 i npl.enent.i ng .t he present
i nventi on aﬁﬁiﬁgypff&PQEéékﬁ%,i%ﬁzimatloﬁn@aﬁypé GPW%H?Q%lﬂnﬁQ9%®£e§?

T et LSBT bl Sl Bl BT S el s omdBRER B
Eégnplez where § %eSS?OQQOi ;ohgggiggtggg 10 16 data pieces, the

pective values of These data pleces are _
The respective values of the individual data pieces are
incorporated in particular ones of the data units of the first
information. For example, where the second information has
10 16 data pieces, the respective values of these data pieces are
incorporated into 16 particular data units. This data piece
incorporation in the particular data units is conducted by an
arithmetic operation to modulate the values of the particular
data units in accordance with the values of the data piece in
15 accordance with a predetermined algorithm (only some of the
data unit wvalues may be altered with the others left
unaltered). As a result, the data pieces of the second
information are dispersedly incorporated or mixed in the
constituent data of the first information, and these data of
20 the first information with the data pieces of the second
information dispefsedly incorporated therein are stored into

a suitable memory.
In order to reproduce the second information from the
constituent data of the first information, the method of the
25 present invention may further comprise the steps of: reading

out the data of the first information stored by the step of
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I ncorporated into 16 particular data units. This data piece

I ncorporation in the particular data units is conducted by an

aPIthnEtIC operation to nodul ate the values of the particul ar dat a
units i'n accordance with the values of the data piece in 15 accordance
wi_.th a predeterm ned algorithm (only sonme of the data unit val ues may
bé altered with the others |eft unaltered). As a result, the data

pi eces of the second i nformati on are dispersedly incorporated or

m xed in the constituent data of th€ first information, and these
data of 20 the first information with the data pieces of the second

I nformati on di spersedly incorporated therein are stored into a

sui tabl e ne@yotring; and reproducdelg tthe epladatétyhefseswall + i pe mdiaitan
fromthe constituent data of the first information, the nmethod of the
25  presentpievesnffirom the partieulavdatsunttts of cthe dirstedaifegmation out
the data of the first information stored by the step of

storing; andeashoydudbynhenstppupél regdings n‘#l‘?r%jrliea"aétehaSt Par"-'ploé’c@ef rom
the particular data units of the first information read o t e
step of readiW§ %rﬁa data) (af; §paandy; ipfermationg 18, H"t&ﬁﬂ' ‘%/1 %’V

pecond OB s, 'L OOHEEE el THRHARONS, SR, BHRCCRpRD' B

pi eces reproducing. Basically, the reproduction of the data pieces
of the second information from the particular data units of
the first information can be effected‘by inversely execufing
the predetermined algorithm.

10 Because the second or additional information is mixedly
hidden in the first information in the above-mentioned manner,
it is difficult or impossible for malicious users to delete
or alter the second information. In addition, even when the
first information is copied in an unfair manner, the second

15 information can be appropriately restored, so that the unfair
copying can be readily identified.

The predetermined algorithm includes the steps of:
determining a first variable corresponding to the values of
the data pieces; determining a second variable on the basis

20 of an addition or subtraction between a predetermined number
of the data units of the first information including at least
one of the particular data units; generating an operating
value on the basié of a correlation between the first variable
and the second variable; and arithmetically operating fhe

25 = wvalue of the particular data unit with the operating value.

As an example, the first variable is a first flag indicating



of the second information fromthe particular data units of the first
I nformati on can be effected by inversely executing t he predeterm ned
aFgorithm 10 Because the second or - -additional information is

m xedl y hidden in the first information in the above-nenti oned
manner, it is difficult or inpossible for nmalicious users to delete
or alter the second information. In addition, even when the first
information is copied in an unfair manner, the second 15 i nformati on can
be appropriately restored, so that the unfalr copying can be readily
I denti fi ed. The predeterm ned al gorithmincludes the steps of:
determning a first variable corresponding to the val ues of the data
pi eces; det @milmvertedyedue ofr thel vabuet vt done-bit daty pdeasddwhide or
subtraction between a predeterm ned nunber of the data units of the
first inforie &econd §deegist al sggend flagipdigating mvalug sepepding

units; generatin n operatin . val ue on the basi f a.,oryelation
bet ween t he O FORERER SopEm OF difference hetirey 4 Dindeteriined number
arithmetical | erati. the,. . 25_. value.of the past] [ | it h
the operati r?gé/ \905% e.unlq;% ogﬁhgnfﬁﬁﬁﬁp}%@m%@wgs’tﬁ%];‘?‘li%}? gaal% ?‘e;ggftlt S
flag i ngi cat] .

[ nverteg’ valdufnggfe Pﬁgt\}glu&gropagaoﬁg}ast (8gtgh%i‘éac]é?evﬁﬁ Ioenly s St 1eecsteegzﬁgnd

flag is a seaRNGS ki@ pRIH3RLIAG Aatal UB1¥8)CDHi &9 even MihBkeIdIeard cHdM OF
di fference between a predeterm ned nunber

number. Generating an operating wvalue on the basis of a

correlation between the first and second variables is

equivalent to comparing the two flags and then generating an

10 operating wvalue, "0" or "1", depending on agreement or

disagreement between thé compared two flags. Thus, the

particular data unit values are arithmetically operated with

"0" or "1" and thereby modulated (namely, only some of the

data_ unit wvalues may be altered with the others left

15 unaltered). In such a case, the data piece values of the

second information can be easily reproduced on the basis of

a detex_‘mination as to whether the data unit values of the
first information are an even number or an odd number.

For example, the main information includes MIDI key-on

20 event data, program change data or control change data,

waveform data, or image data. The additional information

includes letter data representative of the name of an author

of a music piece in question, title of the music piece or

title of an image and data representative of a data format

25 employed, as well as other data such as a cryptogram, key

| information, ID, paséword and latest news. As an example, the



of data units of the first information including at |east one 5 of the
particular data units (or the value of only a selected one of the
particular data units) is an even nunber or an odd nunber. . Generating
an operating value on the basis of a correl ati on between the first and
second variables is equi val ent to conparing the two flags and then
generating an 10 operating value, "0" or "1", depending on agreenent
or di sagreenent between the conpared two fl ags. Thus, the
particular data unit values are arithnetigally operated with "0" or
"1" and thereby nodul ated (nanmely, only sonme of the data unit val ues
may be altered with the others left 15 wunaltered).  In such a case, the
dat a pi ece datacpieteshef the addixﬁnnalﬁinﬁqnmayiqnamaueb@aénp9rpepaﬁedced
on the basis of _ - ~ a determnation as to whether the data unit val ues of
t he f ipsvelprditindpdn spatainedeinnYADr key-gn s¥ENkuABER. so that

For exanple, the main inf natlon I ncl ydes, M DI ke event_ dat a,
progr am chafGBedaPE dheonBRSt FigRt gﬁ?%t or lf'oy(ﬁi‘f@f’ﬁ mREYS, %hﬁge
dat a. The_addi t.i.on Inf clu et.t

representat|9 Ogﬁtyhgaﬁ QSPQ%%QE %Fth {h cghegﬁnﬁgi? %ﬁ%@gefﬁdduesplon

;}tgedg%atpgpggfhﬁgg'%gg ?gdl onai'&b?o?ﬁa%ﬁ hme eréagrﬁﬁhadigﬁé§§§ai§t'Ve
ye as we as ot ata such as a cryptogram
ng Iakonﬁhklaataleroa§§§w0&ﬂ nd babashhae@sthésmamnexaﬁakﬂat&bﬁ
comprises MIDI data, it is desirable that the data unit to be
altered be velocity data or duration time data, because these
data need not be so accuiate. Namely, a slight alteration of
10 these data could hardly be perceived aurally by human
listeners. Further, in the case where the main information
comprises waveform data, the least significant bit of the
waveform data itself may be altered. Similarly, in the case
where the main information comprises iﬁage data, the least
15 significant bit of the waveform data itself may be altered.
Therefore, when the main information with the  additional
information incorporated therein is read out for reproduction,
it may be reproduced directly, i.e., without remo&ing the data
pieces of the additional information therefrom. Of course,
20 if desired, thé main information may be reproduced after
removal of the incorporated additional information.

To accomplish the above-mentioned object, a second
aspect of the presen£ invention_provides another novel method
of storing constituent data of first information along with

25 constituent data of second information, the constituent data

‘of first information comprising a plurality of predetermined



data pieces of the additional information may be incorporated in
velocity data contained in MDlI key-on event data so that sone of the
| éast significant or |owernost bits of the velocity data are altered
with the others left unaltered. In 5 this way, the additional
information is recorded di spersedly in MDI data groups. In the case
where the main information conprises MDI data, it is desirable that
the data unit to be altered be velocity data or duration tine data,
because these data need not be so_agcurate. Namely, a slight
alteration of 10 these data could hardly be perceived aurally by
human |isteners. Further, in the case where the main information
conpri ses waladfeorunidat.a, Thiss Imesetiods iopmipriicest thiet stlepshef: dividdwef atm
data itself nmay be altered. Simlarly, in the case where the main

i nf or mat i on 18883 Paacd ofafhedaecnstitventadata 16f sagqnd finfanmadiior fintiee
waveform data itsel f_ nay be altered. Therefore, when_the main
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d out f dugt i duced direct
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present i nvéntion provides anot nove st or
consti t uent ydaa apfprédeﬁeﬁn{ﬁr@dmig@hadrﬁn@dﬂﬁalm%@ a YRl Ufe@ac@kabc”f of
second informati on, the constituent data irst infornmation

conpri sing &h@lﬂaﬂatgie&esﬂaﬁeﬁepa&@mﬁker, and storing the data of the
first information including the arithmetically-operated
10 particular data units, whereby the constituent data of first
information is stored with at least part of the constituent
data of second information incorporated in the data of the
individual groups.
According to the secbnd agspect, the second information,
15 divided into a plurality of small-size data pieces, are
incorporated, dispersedly and redundantly, in a plurality of
constituent data groups of the first information and stored
therewith. To reproduce the stored data, it is only
sufficient that the plurality of data pieces be reproduced
20 from the particular data units for at least dne of the
groups. Becauée of the dispérsed and redundant incorporation
of the second information, it is only necessary to reproduce
the second information incorporated in any one of the data
groups of the first information. Therefore, even when the
25 data contents of one of the groups in the first information

is altered in such an unfair manner that the second
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-9- data units. This nmethod conprises the steps of: dividing at

| east part of the constituent data of second information into a
plFurality of small-size data pieces; for each of pr edet er mi ned groups
of said constituent data of first 5 information, arithnetically operating
respective val ues of. particul ar ones of the predeterm ned data units
in accordance wth a predeterm ned al gorithm containing a val ue of
each of the data pieces as a paraneter; and storing the data of the
first information including the arithmetijeally-operated 10 particular
data units, whereby the constituent data of first information is
stored with at |east part of the constituent data of second

i nf or mat i on imFoamatiaire ¢an nolte bdareppbdubed from thalt \dateslgmyupipit is
According to the second aspect, the second information, 15 divided into a
plurality oforsiyalsufsfixsiahit asthecthe secend informetipnr danedrporspedsda vy
and redundantly, in a plurality of constituent data groups of the
first inforsndthendatn group thatthﬁnﬁﬁﬁntﬁineQIﬁnQ¥ﬁﬁ¥ﬁéke the stored
data, it is.on“¥ sufficient that the plurality of data pieces he
reproduced 20 TH®mImRMBdnG i of abhqacenatiituany; datheal Jie ofimsd
groups. Because of the dispersed and.redyndant ingorporati, of, the
second i5nfor1|ﬂfteq"3}"f‘,tj1'cfn i " I?’%ec‘&‘g%r y:E 0 ?féﬁ%ﬁﬂ&@e Wl%Bhetggcoﬂ&ta

i nformation | r t ' \ e h . gr s first
infornationé %%Fgg%ﬁésgéggﬁgﬂhgﬁgt%%;SESEnF a a#%%%ten?ggoﬁg%ﬁéggﬁ't%%
groups in thd idate Whk2eM®heORirst information comprises MIDI data, the

data pieces of the second information are incorporated

dispersediy in the data group of the first information
10 belonging to a first MIDI channel, and the same data pieces
of the second information are incorpoiated dispersedly in the
data group of the first information belonging to a second MIDI
channel, for redundant purposes.' Thus, even when MIDI data
has been altered or substituted unfaifly by a malicious user,
15 the second information can be appropriately reproduced from
an unaltered data piece incorporated in the MIDI data of
another channel, In this case, the algorithm used to
incorporate the data pieces of the second information may be

made different for each of the groups.

20 For better understanding of the abo%e and other features
of the present invention, the preferred embodiments of the
invention will be described in greater detail below with
reference to the accompanying drawings.

In the drawings:

25 Fig. 1 is a diagram illustratively showing a specific



is altered in such an unfair manner that the second

- 10 - I nformati on can not be reproduced fromthat data group, it is
ony sufficient that the second information incorporated in anot her
data group that be nmintained unaltered. * The grouping of the
constituent data in the first 5 information may be made in accordance
with the data characteristics of the first information. For instance,
in the case where the first information conprises MDI data, the :
data pieces of the second information are;{ncorporated di spersedly in
the data group of the first information 1 belonging to a first MD
channel, and the sane data pieces of the second infornmation are

i ncor por at edmaihseerisedihich ddtsm are cdavergedupiafeléstfonic imformatiomn
bel onging to a second M DI channel, for redundant purposes. Thus,
even when M bipamting and detesddmgaprocedses i e eﬂ-actnouhﬂamftyrmtqapn
mal i ci ous user t he second informati on can be appropriately reproduced
from aﬂrﬁﬁ%F$éPSdsﬂﬁFﬁmpPEE@rﬁﬁBSrEBr§P8dpFﬁS?ﬁg LPpeRgeR: of

h h | h h ]
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each of éhe Hé?&&ére st%gcture ongh % é%idﬂ%%”ﬁﬂéﬁé&f“&éété&ﬁ%&%“%ﬁ%é“d

ot her feature
is designed to operate as the electronic information

processing system of the present invention:

Fig. 3 is a flowchart showing an example of the
electronic informétion imparting proceés executed in the case

10 where the electronic musical instrument of Fig. 2 operates as
the electronic information processing system;

Fig. 4 is a flowchart showing an example of the
electronic informétion detecting process executed in the case
where the electronic musicél instrument of Fig. 2 operates as

15 the electronic information processing system; |

Fig. 5 is a flowchart showing another example of the
electronic information imparting process executed in the case
where the electronic musical instrument of Fig. 2 operates as
the electronic information processing system;

20 Fig. 6 is a flowchart showing another example of the
electronic information detecting process executed in the case
where the electronic musical instrument of Fig. 2 operates as
.the electronic information processing system;

Fig. 7 is a diagram'showing exemplary image information

25 visually presented by a display circﬁit of the electronic

musical instrument of Fig. 2; and



of the present invention, the preferred enbodi nents of the I nvention

w Il be described in greater detail below wth reference to the
acconpanyi ng draw ngs. In the drawi ngs: 25 Fig. 1is a
diagramillustratively showing a specific manner in

whi ch data are converted via electronic information | nparting and
detecting processes in an electronic information processi ng system
according to the present invention; Fig. 2 is a block diagram
illustrating a general 5 hardware stryeture of an el ectronic nusical

I nstrument t hat I's designed to operate as the electronic information
processi ng system of the present invention; Fig. 3 is a

flomchart show rEdian Seiamd aidgrameillustrativelynshowhhgr entspecific
imparting process executed in the case 10 where the electronic nusical

i nstrunment d&RIMSE in ggkichedata are copmwertedcbyoanotheroembpodiment of
pr ocessi ng s teqn)iﬁ Fig. 4 is a flowhart show ng an exanpl e of
the Q?#?ﬂ%ﬁr&ﬁf%ﬁﬂ%ﬁ%@%tPﬁecﬁﬁﬁéﬁgssgﬁEEMt8 ithe Rresant

where the el_ectro i c musical instrument of Fig. 2 operates as 15 the

el ectroni c iM% 9N processing system Fig. 5is a flowhart
showi ng anot her exanpl e of the el ectronic information inparting
process executed in the case where the el ectronic mnusical instrunent

of Fig. g2 operatesi@s 2 is a block diagram illustrating a general
hardware structure of an electronic musical instrument that
operates as an electronic information processing system of the
present invention. This electronic musical instrument 1
comprises a CPU 21, a ROM 22, a RAM 23, a tone generator 24,
10 a floppy disk drive 25, a keyboard 26, a switch panel 27 and
a display dircuit 28.

The CPU 21 controls overall operation of the electronic
musical instrument 1 on the basis of various programs and data
stored in the ROM 22. and RAM 23 as well as tone control

15 information (MIDI data) received via the floppy disk drive 25.
The CPU 21 also works to store, into memory, MIDI data with
associated additional information scatteringly or dispersedly
incorporate additional information therein, fetch MIDI data
with such additional information dispersedly incorporated

20 therein, detect the additional information from among the MIDI

| ‘data. Whereas this embodiment is described in relation to the
case where the floppy disk drive 25 is employed, any other
disk drive than the floppy disk drive 25, such as a MO
(Magneto Optical) disk drive, PD (Phase change Disk) drive and

25 CD-ROM drive, may be employed in the electronic musical



the el ectronic information processing system 20 Fig. 6is a

fl owmchart show.ng anot her exanple of the el ectronic information
détecting process executed in the case where the el ectroni c nusi cal
instrument of Fig. 2 operates as the electronic information
processi ng system Fig. 7 is a diagram show ng exenpl ary i nage

i nfformati on 25 visually presented by a display circuit of the electronic
nusi.cal instrunent of Fig. 2; and

- 12 - Fig. 8 is a diagramlljqustratively showing a specific
manner in which data are converted by another enbodi nent of t he

el ectronic information processing system of the present I nventi on.

5 Fi dnstduneret l.ocfhdi @gua2l suppkieatths tome gemrator 24haridhar e
structure of an electronic nusical instrunent that operates as an

el ectroni c MDY datisorepedoessivig dhet Fhoppyt Wdsk driver @Seor genereited.
This electronic nusical instrunment 1 conprises a CPU 21, a ROM 22, a
RAM 23, a tmrg@m%rtozkey f@pre@smr@mpearwoa» bYe 2 bumany, pIeyerd S0, a

swi tch panel .27 and a dis rcuit 28.
cont rolg ovdPaY reqnS ISy "e°% %ét?%‘?’&ates a hpeecgp itpfgt %gﬁéﬁt °f on

the basi I5S Of'l:l'xvear 'sgfafalgeagrﬁfﬁIarHja@aqt a Alternatively, tone generating

processing may be executed by use of an external tone

generator. Although not specifically shown, other peripherals

than those shown in Fig. 2, such as a timer, display and

sound system, are connected to the CPU 21 via a data and
10 address bus 29.

The ROM 22, which is a read-only memory (ROM), has
prestored therein wvarious programs (including system and
operating programs) and various data. -

The RAM 23, which is for temporarily storing data

i5 generated as the CPU 21 executes a program, is provided in
.predetermined address regions of a random access memory (RAM)
and used as registers, flags, buffers, tables, et.

Further, although not specifically shown, a hard disk
device or the like may be cohnected to the CPU 21 so as to

20 store thereih various data, such as automati.c performance data
and chord progression data, and the opérating program. By
prestoring the operating programs in the hard disk device
rather than in the ROM 22 and loading the operating program
into the RAM 23, the CPU 21 can operate in exactly the same

25 way as where the operating program is stored in the ROM 22.

This feature greatly facilitates version-up of the operating



stored in the ROM 22 and RAM 23 as well as tone control 15 i nformati on

(M DI data) received via the floppy disk drive 25. The CPU 21 al so
works to store, into nenory, M.DI data with . associ ated addi ti onal

i nformation scatteringly or dispersedly i ncor porate additional
information therein, fetch MDI data wi th such additional information
di'spersedly incorporated 20 therein, detect the additional information
from anong the M DI data. Wiereas this enbodinent is described in
relation to the case where the flogpy-disk drive 25 is enployed, any
ot her di sk drive than the floppy disk drive 25, such as a MO

(Magneto Optical) disk drive, PD (Phase change Di sk) drive and 25 CD- ROV
drive, may lproguamyediditidme off ecmesniopenadiicg program, etc. A CD-ROM

- 13 - instrument 1. The CPU 21 supplies the tone generator 24 with
M Dl data r @y veg wsed hast |apppmgveblyr-pitaghablegeterrgl recording
response to key depressing operation by a human pl ayer so t hat the

t one gener afMfdizm ohRF arkRCrding ovetieupasfatys “sych (pg s@RhmaFia D

(2ot an cleibamman, U, JRELE brasnth H4T0 Shal bRt S
and. PY SO Sngs, adtl” 4808 ABPEoNTL "bllprayi Y BrBYzhn’ , "Hucfat! &Y
address bus gRrating prograifltaRPVifda ¥E6£8a! $nath82E8pOROM EBEPHE &@gM1

has

out by a CD-ROM drive (not shown) to be then transferred for

storage in the hard disk device. This facilitates
installation and version-up of the operating program.

10 A communication interface 13 may be connected to the

data and bus 29 so that the electronic musical instrument 1

- can be connected via the interfaée 13 to various communication

networks such as a LAN (Local Area Network) and Internet to

exchange data with an'appropriate sever computer. Thus, in

15 a situation where the operating program and various data are

not contained in the hard disk device 11, these operating

program and data can be downloaded from the server computer.

In such a case, the electronic musical instrument 1, which is

a "client" tone generating device, sends a command to request

20 the server computer to download the operating program and

various data by way of the communication interface and

communication network. In response to the command, the server

computer delivers the requested operating program and data to

the electronic musical_instrument 1 via the communication

25 network. The électronic musical instrument 1 receives the

operating program and data via the communication interface 13



prestored therein various prograns (including system and operating
programnms) and various data. The RAM 23, which is for tenporarily
st'oring data 15 generated as the CPU 21 executes a program is provided
in predet ermi ned address regions of a random access nenory (RAM .
and used as registers, flags, buffers, tables, et. Furt her,
al't hough not specifically shown, a hard disk ~ device or the like my be
connected to the CPU 21 so as to 20 store therein various data, such as
automati c perfornmance data and chorg progression data, and the
operating program By prestoring the operating prograns in the hard
di sk device rather than in the ROM 22 and | oadi ng the operating
program and rdccunnel STy dtwrdRtheid ixelro ofiey dieard Aistaddwiddie dJane
25 way as where the operating programis stored in the ROM 22. Thi s
feat ure gredthis fway ) ithe owecessann-dgyrdioading mf dthengperating program
- 14 - rogram addition of a new operating program etc. A CD-ROM
may be used %ﬁé’#@%bﬁ@t%tiamkﬂﬁ@er nal recording medi um f or
recordi ng various_data, such as automatic erfornpnce data,_ chord
bor 5 24,54 Wﬁﬁ

progression dat a, TRQne tYRRR{ o GANERS _ g8 dats, &LRP ®pt iFnal
&b ot " e ElRpned g gepora BB ot BASHRIF s PhipeLERg, b

tranSferrE“iéﬁHnnels, receives tone control information (MIDI data

.including a note-on or note-off instruction, Velocity data,
pitch data and tone color number) and generates a tone signal
based on these data. The tone generation channels to
10 simultaneously generate a plﬁrality of tone signals in the
tone generator 24 may be implemented by using a single circuit
on a time-divisional basis or by providing a separate circuit

for each of the channels.
Any tone signal generation method may be used in the
15 tone generator 24 depending on an application intended. For
exaﬁple, any conventionally known tone signal generation
method may be used such as: the memory readout method where
tone waveform sample value data stored in a waveform memory
are sequentially read out in accordance with address data that
20 vary in correspondence to the pitch of a tone to be
generated; the FM method where tone waveform sample value data
are obtained by performing predetermined frequency modulation
operations using the above-mentioned address data as phase
angle parameter data; or the AM method where tone waveform
25 sample value data are obtained by performing predetermined

amplitude modulation operations using the above-mentioned



storage in the hard disk device. This facilitates

installation and version-up of the operating program 10 A

conmmuni cation interface 13 nay be connected to the data and bus 29 so
that the electronic nusical instrunent 1 can be connected via the
interface 13 to various conmuni cation net wor ks such as a LAN (Local
Area Network) and Internet to exchange data with an appropriate sever
conputer. Thus, in 15 a situation where the operating program and
various data are not contained in_te _hard di sk device 11, these
operating program and data can be downl oaded fromthe server

conput er. In such a case, the electronic nusical instrunent 1, which
S a "addredd date gsnphasengngdei parametdsr datanmafthes rlﬂfqmastthe 20
the server conputer to downl oad the operating program and vari ous
data by way aljovermentieredat ithe | horef wwor 24 geptuilest | BRendiheor k.
I n response to t he command, the server nputer delivers the

requested o ‘F@l ﬂ?ﬁﬁ]arﬂ 3’3‘&11903 ‘tone Vﬁ‘éegPE’Et-’r%rﬁ‘Y,mFRE?jc%ﬁ’d by
instrunent 1 v c tion network. The ctr nrc nusr al
ot ument leded OSSR SANDR 18R ol Gn atineielS, 2el
connunrggtron I 15

: num‘a%féﬁ |éPF$’e’F“‘e“F0r 57 SRS SFRPR R B ’glv‘?%ew Fe @
this way, thg, Wé)a@y‘i’&h%fsirﬁléﬁ oger aaaaﬂngroaramuramfn%f

vari ous data IS CO ete geneér at or
is capable haﬁﬁonlcs to a fundamental wave; the formant synthesis method
where a tone waveform is synthesized by use of a formant
waveforﬁt having a specific spectral distribution; or the
10 analog synthesizer method using VCO, VCF and VCA. Further,
the tone generator 24 may be impleménted by a combined use of
a DSP and microprograms or of a CPU and software programs,.
rather than by dedicated hardware.
Each tone signal'generated by the tone generatocr 24 is
15 supplied to the sound system (not'shown); including amplifiers
and speakers, for audible reproduction or sounding. If
necessary, an effector may be provided between the +tone
generator 24 and the sound system.
The keyboard 26 includes a plurality of Kkeys for
20 selecting a pitch of a tone to be generated and a piurality
of key switches provided in corresponding relations to the
keys. When one of the keys is newly depressed, the keyboard
26 outputs key-on event data including a key code
correspbnding to the depressed key, while when one of the keys
25 is newly released, the keyboard 26 outputs key-off event data

including a key code corresponding to the released key. Also,



5 sinmultaneously generating tone signals in a plurality of channel s,
receives tone control information (MDI data I ncl udi ng a note-on or
not e-of f instruction, velocity data, pitch data and tone col or
nunber) and generates a tone signal based on these data. The tone
generation channels to 10 si mul t aneously generate a plurality of tone
signals in the tone generator 24 may be inplenmented by using a single
circuit on a time-divisional basis or by providing a separate circuit
for each of the channels. Any {pne signal generation nethod may
be used in the 15 tone generator 24 depending on an application

I ntended. For exanpl e, any conventionally known tone signal
generati on the kepbbaddmaf ldetexeis saickepsdephessingr yelleedayt aretfmrbe
wher e tone waveform sanpl e value data stored in a waveform nenory

are sequent iwhery emadodutthen kewsoridmrmewly t depdessed, dabaashdio genenaire

in correspondence to the pitch of a tone to be generated; the FM
met hod wher et@¥ph dRitRfnd, Ehep euipntcltas velockke dakad ndihegeas the
perform ng pr@de erm ned frequency nodul ation operations using the

above- nenti REsWdta RE PRSSEIPEd aghAuplowing Bhe kerPosrd: kb Av
et fod WIET SeL906 AEEL 4 RurmepSATPY gt Aot pUe 8 So8 UALIE et op
above- menti 0fgfhtively easy to understand, any other performandd operator
device may be employed.

The switch panel 27 is provided with a' plurality of
switches or operators for selecting, setting and'controlling
10 various behaviors of the electronic musical instrument 1.

The display circuit 28 visually displays vérious
information, such as controlling conditions of the CPU 21 and
currently set data, on a monitor screen (not shown).

Specifically, this display circuit 28 in the present
15 embodiment visually displays copyright indication data, title

of a music piece in question, date of creation of the music

piece, lyrics of the music piece, latest news, model name of

the device (hardware model name), text data such as ID data,

etc. Note fhat the electronic musical instrument 1 need not

20 necessarily be constructed as a dedicated musical instrument

but may: be one performing thé function of a musical instrument
using a personal computer or otherwise.

Now, a description will be made about a case where the

electronic information processing system operates as an

25 electronic information imparting device.

Fig. 3 1is a flowchart showing an example of an



address data as phase angle paraneter data. O her than the
above-nentioned, the tone generator 24 may al so use the physi cal nodel
met hod where a tone waveformis synthesi zed by al gorithnms simulating a
tone generation principle of a natural 5 nusical instrunent; the

har moni cs synthesis net hod where a tone waveformis synthesized by
adding a plurality of har noni cs to a fundanental wave; the formnt
synt hesi s net hod where a tone waveformis synthesized by use of a

f or mant wavef orm having a specific_spgctral distribution; or the 10
anal og synt hesi zer nethod using VCO, VCF and VCA. Further, t he tone
generator .24 may be inplenented by a conbi ned use of a DSP and

m cr opr ogr anslextodnic CPUrdfickmedfilomar e ippagtdng, processat hdr"dlertinnic
dedi cat ed har dware. Each tone signal generated by the tone
gener at or 24informatien ptpanting torocaamdl L) sexacyvbed imovks case|wheng
anplifiers and speakers, for audi ble reproduction or sounding. , |f
necessary, arPefletdonis myeicedyinstryeentch opsrat@seas the qlaphzanic 24

oys for " o0 EERtion dupaEin S5 e Reo Bit BR el atent aFY 14 fTHet ¢y
of key i t glespr oxpded, . Soreongndl g 1 Skl ORSAkO 10y cnikosadhen
p

one of Keys™1%s new y epressed, yboart ut'skey-orf
CheTe e SRR A S1eormgild SIERIALS ARLATCLIEE SBER |
E:g OL }‘ SgVen.incﬂfé@tion data§! ¢d MIDT kRt 004 6@EPERENNE APy Elfased

- - via the floppy disk drive 25, as part of its header

information. Note that the MIDI data having the electronic

10 signature data attached thereto may be re-recorded onto the

same floppy disk or another storage medium or transferred to

another desired destination.

First, at step 31 of the electronic information

imparting process, contents of the electronic signafure data

15 (copyright indication data) to be dispersedly written in the

MIDI data train are designated. If characters such as

"COPYRIGHTAYMHA1996" are to be dispersedly written in the

MIDI data train as the copyright indication data, these

characters are designated at step 31 using the switch panel

20 27. 1In this instance, the mark "A" represents a space.

Once the. electronic signature, i..e. , character train to

be written has been designated at step 31 :|.n the above-

mentioned manner, a data train relating to the electrohic

signature is obtained at step 32. For example, if the above-

25  noted characters "COPYRIGHTAYMHA1996" have been entered using

the switch panel 27, then they are converted into a data



- 17 - t he keyboard 26 detects a'key-depressing velocity or force

when one of the keys is newy depressed, so as to generate touch data
and then output it as velocity data. Wereas the enbodi ment will be
descri bed as enploying the keyboard 26 5 since it is a fundanental

musi cal performance operator device relatively easy to understand,
any ot her perfornmance operator , devi ce may be enpl oyed. - The
switch panel 27 is provided with a plurality of swi tches or operators
for selecting, setting and controlling -1Pg various behaviors of the

el ectronic nusical instrument 1. “The display circuit 28 visually
di spl ays vari ous I nformation, such as controlling conditions of the

CPU 21 and trainCOfr getitgrseandaimarken ik ASTID( Akheitan Btasdyd)Code
Specifically, this display circuit 28 in the present 15 enbodi nent
visual |y di sppryEnfopyatiyon Intérchangelatadesit|Thus, inothisnisstapecece

I n question, date of creation of the nusic pi ece, lyrics of the nusic
pi ece, Iates@nnéﬁﬁllnéﬁﬁa ﬁﬁﬂ%nois obtalng@ ﬂh#¢he¢?¢ﬂ#kﬁ%@e"ﬁ%@ I(ﬁ%ﬁtb
text data sugh as |D dat e el ectronic nusic

instrument 1 #84d AoP" )20 5h@izesé I)y 5«;5 é’ons‘t ’ﬁcled"ﬁ%H e® " Jat e'd49H"

et ranght - (RS a"a"bi“'&“ﬁy b‘éa%utéﬁi' 7 o Cor9y Y38 Ay, ¥

description wgdub e aQﬁﬂp. wh wt & H") i T PRAG y nf i on
pr ocessi ng s‘)‘/\%%%m per fes as an( C'g'g? gégt r oni C I nf or(ﬁrrgt [ r&farﬁ%ﬁ
devi ce. ("1i"), F'Ban 3(h§u§’f hggﬁha(hgﬁfyo%agnganﬁx%ﬂahq.Of an

Then, at step 33, one byte of information to be imparted
as the e;ectronic signature, i.e;, the ASCII data train
10 obtained at step 32 is stored into a byte register BR. At
next step 34, each bit of the ASCII data stored in the byte
register BR is inverted to provide another bit stream of eight
bits. For example, if "Y" (= "59H") is stored in the byte
register BR —the letter "H" indicates that the bit stream is
15 in hexadecimal representation—, it becomes a bit stréam
"01011001B" (= 89D).as denoted at block (F) of Fig. 1; the
letter "D" after the numerical values indicates that the bit
stream is in decimal representation. This bit stream is
converted, through'the bit inversion of step 34, into another
20 bit stream "10100110B" (= "166D") as denoted at block (E) of
Fig. 1, the letter "B" after the numerical values indicates

that the bit stream is in binary representation.
At next step 35, various MIDI data, such as key-on event
data, program change data and control change data, are
25 sequentially extracted out of the MIDI data train (MIDI ?ile:

SMF). The MIDI data train basically comprises key-on event



- 18 - electronic information inparting process ("electronic.

I nformation inparting process |I") executed in the case where t he

el éctronic nusical instrunent 1 operates as the el ectronic

information inparting device. As will be described in detail 5 below, the
el ectronic nusical instrunent 1, in this case, di spersedly attach

el éctronic signature data (i.e., copyright I ndi cation data) to M Dl
data, read out froma floppy disk via the floppy disk drive 25,
as part of its header infornatLoEo Note that the M DI data having
the electronic 10 signature data attached thereto may be re-recorded
onto the sane floppy disk or another storage nediumor transferred to
anot her desi gatadeshcladling. a key-on states, itest eRefl @ddd hdytleccandni c
i nformation I nparting process, contents of the electronic signature
data 15 (wveppright bitei cerognatiachynge dataliapkcoadinplwchenge datehas

M DI data train are designated. I f characters such as

" COPYRI GHT[ eKPPYRHLEr Eheoatt, sard thenge Htgr S glogupntiaddy seads out or

M DI data train as.the copyright i ndi cati on data, these characters

are designat?&t§P°§fe§h§fﬁJ ife S HAQUENTdRd| MAPWET 27 |n this
ot ances (e gkt d adGRLSIENA S ofae v svop 36 FECHIRbepber
desi gnat ed attﬁxﬁt rrbrtly G OMESa data TENKLGDEH TUARY adtd AN ! akp
relati.ng tao the electronic
answered in the affirmative, the program proceeds to next step
37: otherwise, the program branches to step 3D. Thus, if the
MIDI data extracted at step 35 is key-on event data KON,
10 there is obtained a MIDI data train including the key-on event
data as denoted at block (A) of Fig. 1; this MIDI data train
SMF1 comprises combinations of duration t;me data D and key-on
event data.
At step 37, respective data of the individual bytes of
15 the key-on event data are stored into. corresponding registers
a, b and c; that is, a channel number in the key-on status
byte is stored into register a, a key code in the first data
byte (key code byte) into register b, and velocity data in
the second data byte (velocity byte) into register c.
20 - At next sfep 38, one bit data is extracted, one after
another, from the beginning of the bit stream created at step
34 and stored into a first bit flag BFl.
At following step 39, the value stored in each of
registers a, b and ¢ is subjected to an arithmetic operation,

25 and each of the operation results is then stored into a

second bit flag BF2 after being subjected to a predetrmined



signature is obtained at step 32. For exanple, if the above- 25 not ed
characters "COPYRI GHT[err] YMH err]1996" have been entered using t he
switch panel 27, then they are converted into a data

- 19 - train of letters and marks in ASCI1 (Anerican Standard Code
for Information Interchange) codes. Thus, in this instance, an ASCI
data train is obtained which conprises "43H‘("(T), "4FH' ("0"),

" 50" ("P"), "59H" ("Y"), "B2H' ("R'), "49H" ("rmy, "4TH ("G ),
"48H' ("H'), "54H" ( "T"), "20H' ("[err]"? "BOH" ("Y"), "4DH' ("M,
"48H' ("H'), "20H" ("[err]"), "31H" 1"), "39H' ("9"), "39H' ("9")
and "36H" ("6"). Then, at step 33, one byte of information to be
i nparted bi tad niviersdloer iopavativrgnatii ethis cembddimeytE) | modirbot 2aosi all
obtained at step 32 is stored into a byte register BR At next step
34, each bit suim ofe theCivaldmi= stared im individual registefstar BRand c

i nverted to provide another bit stream of eight . bits. For exanple, if
"Y' (= "59Fr}Sl§Qﬁ(ﬁ$ﬁﬁ|9ﬁ%¢ﬁ¢%ﬁ@¥ﬁeﬂ funeieny ckh@R ighefupetien { (a,

i ndi cates that the b|t streamis i n._hexadeci mal representation-,

becones a bi Prsleamla + b*CPQ)lTBélE" (F%@xaé@]tﬁano‘t’édt%‘? E?%%ko("FFth

9 LB, gsopl SRR MR 4o, SIBALEREI S YEERRa UE BRLRR 151 ok

converted, t @‘i%tfgﬁ,t Hgtg' EokP&S{aéh&En&f tétg%i?hdglé rfeq:'l%]:ot:.@e created with
eight key-~on event data. By arithmetically operating the
individual key-~on data with the predetermined function f£1l(a,
b, ¢), there is obtained a data train as denoted at block (B)

10 of Fig. 1. Namely, if the sum (a + b+ c) is an even number,
a value "Q" is giﬁen, while if the sum (a + b+ c¢) is an odd
number, a value "1" is given. Thus, the resultant inverted
data as denoted at block (C) 6f Fig. 1 are stqred into the
second bit flag BF2.

15 At next step 3A, a determination is made as to whether
the values set in the first and second bit flags BF1 and BF2
at step 39 are equal to each other. With an affirmative
(YES) determination, operations at following steps 3B and 3C
are executed, while with a negative'(NO) determination, the

20 program jumps to step 3E.

Now that the values set into the first and second bit
flags BFl1 and BF2 are equai'to each other as'determined at
step 3A, "1" is added, at step 3B, to the least significant
(lowermost) bit of the wvalue set in register c, i.e., the

25 velocity data. Then, at step 3C, the velocity value of the

key-on event data in the MIDI data train is renewed on the



20 bit streaem"lAOCA|IOB" (= "166D') as denoted at bl ock (E) of

Fig. 1, the letter "B" after the nunerical val ues indicates that the
bit streamis in binary representation. At next step 35, various
M DI data, such as key-on event data, program change data and control
change data, are 25 sequentially extracted out of the M D data train
(MD File: SMF). The M DI data train basically conprises key-on
event - 20 - ~ data
including a key-on status byte, key code Byte and vel ocity byte,
program change data and control change data as khown in the art, and
hence step 35 sequentially reads out or extracts these data in a
sequenti al nbasds. of The valuellmst in deggistentcpnthatnhde thesvepoditys:
t o whet her the currently extracted data is key-on event data KON. |f
answer ed i n wvhduef fiisr dudrementies Iyogmen pribtcthis casecf Eigp 1, if Zhe
ot herwi se, the program branches to step 3D. Thus, if the M DI data-

extracted at thigf 3FifEhepigitheand pNenRovalues sehein theofirpkelik
M DI data tr%iln i_ncI udi ng t he ey_—onﬂ%/eg‘t) D ata asldeno_te at bltBCk
(A) of Fig. lag,BFl #re ggayad, FH TRREPEBILPY s ¥8-1 U6 Thi Rt | ths VOf
durat! ong’ TReEhh Bia"HIR! B, op, pAPUERR I amrermageston BB SR 0Ss
stored into. sct:%rbr %%,Ongénghra%giﬁ{eeréelocity values of the third, £ifth,
sixth and seventh key-on event data are each incremented by
one. More specifically, the velocity value "63" of the third
key~on event data is incremented to "64", the velocity value
10 "78" of the fifth key-on event data is incremented to "79",
the wvelocity value "91" of the sixth key-on event data is
incremented to "92", and the veloc_ity value "42" of the
seventh key-on event data is incremented to "43".
At step 3D, which is taken when the négative {NO)
15 determination results at step 36 that the data extracted out
of the MIDI data train is not key-on event daté, it is
further determined whether the extracted data is program
- change event data PCM. If the extracted data is program
change event data PCM, the program proceeds to next step 3H;
20 otherwise, the program goes to step 3E.
| At step 3E, which is taken when the negative
determinafion results at step 3A or 3D or when the operation
of step 3C | is completed, it is determined whether the
extracted data is one indicating that next data represents the

25 end of +the MIDI data train. With an affirmative

determination, ‘the electronic information imparting process



a, b and c; that is, a channel nunber in the key-on status byte is
stored into register a, a key code in the first data byte (key code
byte) into register b, and velocity data in the second data byte
(velocity byte) into register c. 20 At next step 38, one bit data
Is_extracted, one after anot her, fromthe beginning of the bit stream
créated at step 34 and stored into a first bit flag BFl.

At following step 39, the value stored in each of registers a, b and
C is subjected to an arithmetic operatiQngg and each of the operation
results is then stored into a secong b|t flag BF2 after being
subjected to a predetrm ned

21 - bik |iteeminavedperwhiles. witht has meegeokiivee ntde temriing ti onf, athe
sum of the values stored in individual registers-a, b and c is set as
a predeternip@dgtanctmoprth@m.i$pftnaxﬁ(msﬁéq213F At c)stepa 3Fh+ @)
nod 2. For -exanple, in the case of the 5 key-on event M DI data train
SMF1 as denoﬁ9§e§@1§P§éQD(AF drde as ﬂQththQﬁuéi%Q#r@%pﬁhﬂlﬁgeFétaons
single letter is created w ei ght key-on_event dat a.

arithnetical Py S¥&P%t i gtPne?'F has l??f%ﬂ\ﬁ' ety -kt Hinpen {-h%'r for
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program loops back to step 35 in order to repeat the

operations of steps 35 to 3E for a next bit set in the byte
register BR.

10 At step 3G, a determination is made as to whether the
set of the operations at steps 33 to 3F has been completed
for all the bytes constituting the electronic signature data.
If answered in the affirmative, the program proceeds to next
step 3H, but if answered in the negative, the prograh loops

15 back to step 33 in order to repeat the operations of steps 33
to 3F for a next byte of the electrbnic signature data.

At step 3H, which is +taken when the affirmative
determination results at sfep. 3G that the set of the
operations at steps 33 to 3F has been completed for.all the

20 bytes of +the electronic signature data, an electronic
signature pointer is set to point to the beginning of the
signature data and the program loops back to step 33 in order
to again execute operations for writing the electronic
signature data. 1In this manner, data obtained by converting

25 the individual bits of the signature data in agcordance with

a predetermined algorithm are embedded dispersedly in the



data as denoted at block (C) of Fig. 1 are stored into the second bit
flag BF2. 15 At next step 3A, a determnation is made as to whet her
the values set in the first and second bit flags BF1 and BF2 at step
39 are equal to each other. Wth an affirmative (YES)-

determ nation, operations at follow ng steps 3B and 3C are executed,
while with a negative (NO determ nation, the 20 program junps to step
3E. Now t hat the values set into the first and second bit

flags BF1 and BF2 are equal to each other,as_determ ned at step 3A
"1" is added, at step 3B, to the |east significant (l owernost) bit of
the value set in register c, i.e., the 25 vel ocity data. Then, at step

3C, the vel ogklycysiyubyte iseetions dfelkedn-cty atertiatdata) ddweodé DthadaMaDI
train is renewed on the - 22 -
basi s of thedathutragn.i nNotgi that thet bperationhefvthbsi syep 3H ial absos
I ncrenmented by one. In the case of Fig. 1, if the third, fifth, sixth
and sevent h eapgutedewhen tthe faffiirmgtive determirRrtion cresukts tatt gkep
corresponding values set inthe 5 second bit flag BF2, an affirmative
det er i nat i oAPr £8@ktt §hg extracted MIBA dafa; hg PrRETIM| ghapge,gVERE dptne

third, fpfth I Xt d th key- t . dat
nor eferbed B§M:  THSYEECHre CHERPPPEAITSETa TRRBER SV ho dogE BFY: ne

third occurs, the electronic signature byte pointer is moved back
to the beginning of the electronic signature data.

The reason why the electronic signature byte pointer is

restored to the beginning of the electronic signature data in

10 response to each occurrence of the program change event data

PCM is as follows. The program change event occurs less

frequently as compared to the note-on event requiring

impartment of an electronic signature and normally leads to

a change from one musical instrument to another after the

15 change; therefore, each program change event can be said to

be a particular point at which editing is very likely to be

initiated. |

Next, with reference to Fig. 4, a detailed description

will be made about a process for detecting electronic

20 information, i.e., electronic .signaturé, imparted by the

electronic information imparting process of Fig. 3. Fig. 4

is a flowchart showing an example of an electronic information

detecting process ("electronic information detecting process

I") executed in the case where the electronic musical

25 instrument 1 operates aé the electronic information imparting

device.



key-on event data is increnented to "64", the velocity value 10 "78" of
the fifth key-on event data is increnented to "79", the velocity val ue
"91" of the sixth key-on event data is i ncremented to "92", and the
vel ocity val ue "42" of the seventh key-on event data is increnented to
"43". At step 3D, which is taken when the negative (NO 15
deferm nation results at step 36 that the data extracted out of the
M DI data train is not key-on event data, it is further determ ned
whet her the extracted data is program _ 55 change event data PCM If the
extracted data is program change event data PCM the program proceeds
to next step 3H 20 otherw se, the programgoes to step 3E At
step 3E, which i sAssme whemret h&éhatgaelleetronic deignatuzei odatasu(iseat
step 3A or 3D or when the operation of step 3Cis conpleted, it is
det er ni ned whepwzighite indicatdan LAdata) dare recerdedn@ispauspdlvatinekhe
data represents the 25 end of the MDI _data train. Wth an
affirmative V91°°13¥tBYEFnﬁ?FBhPHFHQPEW%th(ﬂﬁq;iqﬂ#ﬁ'ﬁﬁ?ﬁﬁhrPﬁBaPPFnérom
process

terninated, GhiftORRY A5k iR the dﬂ"@PﬁYnQFFBn,drliFf-? %%' aspr%%f%:ﬁf moYEs
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to whet her a e operati‘ons
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displaying the detected data on a monitor or the like.

First, at step 41 of electronic information detecting
process [, null data is set into a signature data register

10 SIGN; that is, the signature data register SIGN is reset.

Next step 42 takes out a MIDI data train from which an
electronic signature is to be detected, i.e., a MiDI data
train having an electronic signature imparted by the
electronic information imparting process of Fig. 3.

15 Then, at step 43, the byte register BR and bit counter
BCN are both reset.

At following step 44, various MIDI data, such as key-on
event data, program change data and control change data, are
sequentially extracted out of the MIDI data train (Standard

20 MIDI File: SMF).

At next step 45, a determination is made as to whether
the currently extracted MIDI data is key-on event data KON.
If answered in the affirmative (YES), the program proceeds to
next step 46; otherwise, the program branches to step 4C.

25 Thus, if the MIDI data extracted at step 44 is key-on event

data KON, there is obtained a key-on event MIDI data train



3F, the program proceeds to next step 3G otherw se, the pr ogram

| oops back to step 35 in order to repeat the operations of steps 35
to*3E for a next bit set in the byte register BR 10 At step
3G, a determnation is nade as to whether the set of the operations
at steps 33 to 3F has been conpl eted for all the bytes constituting
the el ectronic signature data. If answered in the affirmative, the
program proceeds to next step 3H, but if answered in the negative,
"the program | oops 15 back to step 33_i?601der to repeat the operations
of steps 33 to 3F for a next byte of the electronic signature data.
At step 3H, which is taken when the affirmative determnation results
at step 3G t syF2t be dehotédt &€ block (Prraf iKigs. dl; thepkeysonoedBnitadabaen
conpleted for all the 20 bytes of +the electronic signhature data, an
el ectronic trainsigniadentigalnterthe key-om gqusnt data Harajogi dnmgedf athe
signature data and the program | oops back to step 33 in order

agai n execut Blogkr 4DDorE Fag-wdi-t hayingean edestrparic Slgn§F§ﬁ8t&WEaH§?§

In this manner, data obtai ned by converting 25 t he individual bits of

t he 5|gnatur§h&£ﬁ§°|ﬁaéaéGFdance with a predetermned algorithmare
enbedded dlsperse
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the key-on event data are stored into corresponding registers
a, b and c; that is, a channel number in the key-on status
byte is stored into register a, a key code in the first data
byte (key code byte) into register b, and veiocity data in

10 the second data byte (velocity byte) into register c.
At next step 47, the value stored in the byte register
BR is multiplied by two (shifted leftward) and then an
inverted value of "function fl(a, b, c¢) = (a + b+ ¢c) mod 2"
is added to the least significant (lowermost) bit of the
15 multiplied value. Then, the value in the bit counter BCN is
incremented by one at step 48,.and it is determined whether
the incremented value in the bit counter BCN has reached "8".
If answered in the affirmative at step 49, the program
proceeds to step 4A; otherwise, the program jumps to step 4F.
20 For example, in the case of the key-on event MIDI data
train SMF2 as denoted at block (G) of Fig. 1, data
corresponding to a single letter is created with eight key-on
event data. By arithmetically operating the individual key-on
data with the predetermined function fl(a, b, c), there is
25 obtained a data train as denoted at block (H) of Fig. 1.

Namely, if the sum (a + b+ c) is an even number, a value "0"



data train.

Note that the operation of this step 3His also execut e
when the affirmative determ nation results at step 3D that the
extracted M D data is programchange event data 5 PCM Ther ef or e,
whenever program change event data PCM occurs, the electronic
signature byte pointer is noved back to the begi nning of the
el éctroni c signature data. The reason why the electronic
signature byte pointer is restored to the begi nning of the el ectron

signature data in 10 response to each_oggurrence of the program change

event data

PCMis as follows. The program change event occurs les

frequently as conpared to the note-on event requiring | npart nment of
el ectroni ¢ signatiwesn ,awhidle nbf | ghéesdm t(@ + b+acihdsgen’ rasid omambes; cal

i nstrunent t
event can be
likely to be
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o another after the 15 change; therefore, each program cha
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ini-tiated , Wwth reference to Fig. 4,
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indication data wr::.tten dispersedly in the wvelocity byte
sections across the MIDI data train as denoted at block (F)
have now been reproduced as shown at block (J) of Fig. 1.

At next step 4A, the stored value in the byte register
BR is converted into ASCII letter data to be additively stored
into the signature data register SIGN. _

Then, at step 4B, the byte register BR and bit counter
BCN are both reset. |

At step 4C, which is +taken when the negative (NO)
determination results at step 45 that the data extracted out
of the MIDI data train is not key-on event data, it is
further determined whether the extracted data is program
change event data PCM. If the extracted data is program

change event data PCM (YES), the program proceeds to hext

steps 4D and 4E; otherwise (NO), the program goes to step 4F.
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At step 4D, which is taken when the negative'

determination results at step 49 or 4C or when the operation
of step 4B or 4E is completed, it is determined whether the
data extracted at step 46 is one indicating that next data

represents the end of the MIDI data train. With an



- 25 - ' Assume here that electronic signature data (i.e.,
copyright indication data) are recorded dispersedly in the vel ocity
byte sections across a MDI data train read out from a floppy disk via
the floppy disk drive 25, as part of its 5 header information. The
following wll describe operations for detecting such copyright

i ndi cation data and visually di spl aying the detected data on a
nonitor or the I|ike. First, at step 41 of electronic information
detecting process |, null data is sehginto a signature data register
10 SIGN, that is, the signature data register SIGN is reset.

Next step 42 takes out a MDI- data train fromwhich an el ectronic

si gnat ur e i saffikbmatdtveciedermination) the dategram gods dion stlepydGg while

el ectronic signature inparted by the el ectronic information

i nparting prwdtbsaoheFayive. detérminatioiihethe mragragm ADopshdaek: &or 8§ept er
BR and bit counter BCN are both reset. At follow ng step
44, various WBBl data, such as key-on event data, program change data
and control change data, are sequentially extracted out ,of the M D
data train (Standd% S¥#P M4%- Fithe pegctronic signafupe,;igfegmagion
determ nation is nmade as.{o et her the currentl.y extracted MDI data
i s key-onh ev Rresie R{N‘f‘e 'I\QQSE?fognE%rseWF th&ﬁ}fs“?ﬁﬁ%g f%gg??u%:‘%e
pr ogram proc e : hat wi he progt apch to
Gt ep ac. | 2528, tBatsrer, B3k 3uiatin1y b el BnPLOHT B BL"BE Ebe |
data KON, thghgel.s obtained a key-on event M DI data train

The electronic information imparting process and

electronic information détecting process have been described

10 above in relation to the case where key-on event data are

sequentially extracted from a MIDI data train and electronic

signature data are sequentially stored in correspondence with

the extracted key-on event data. _However, in not a few

.cases, the editing needs to be conducted on a channel-by-

15 channel basis, and hence a describtion.will be made about such

a case where the electronic signafure data are stored on the
channel~by~channel basis.

Fig. 5 is a flowchart showing énother example of the

electronic information imparting process ("electronic

20 information imparting process ") executed in the case where

the electronic musical instrument 1 operates as the electronic

information imparting device. In this example as well, the

electronic musical instrument 1 operates to dispersedly attach

electronic signatufe data (i.e., copyright indication data)

25 to MIDI data, read out from a floppy disk via_the floppy disk

drive 25, as part of its header information.



- 26 - SMF2 as denoted at block (G of Fig. 1; the key-on event data

train is identical to the key-on event data train, denoted at bl ock
(D) of Fig. 1, having an el ectronic signature inparted thereto
earlier. 5 At step 46, respective data of the individual bytes of
the key-on event data are stored into correspondi ng registers a, b and
c; "that is, a channel nunber in the key-on status byte-is stored into
register a, a key code in the first data byte (key code byte) into
register b, and velocity data in 10 thesgecond data byte (velocity byte)
into register c. At next step 47, the value stored-in the byte
regi ster BRis nmultiplied by two (shifted | eftward) and then an

inverted val ue of At wteipisoRlf hfd, 58, which(are simi)amdd Zteps 31 andddad
to the least significant (lowernost) bit of the 15 nultiplied value.
Then, the vaPfeFig-t f lﬁQnt;Qn#ﬁ ot pedegtronic Simﬁmtéétﬁy(gﬁﬁyaﬂ-gbtep
48, and It is determ ned whet the increnmented val ue in the

counter BCN AR&1 P@é&ﬁ@d dega) t° beIqiﬁﬁﬂﬁﬁRQ%Y|WF¥TE?%T*?rFB?|UénﬁtdéFép
49, th d t th
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train SI\/EZ a%l@%@:%%%ic % %nt%z{eG) Ofob'%agnejd dat a corresponding to a

single letter 1s Creat Key- event data. By

B R
Fig. 3 are executed on the channel-by-channel basis, at which
time the arithmetic operation based on the predetermined
function is made different from one channel to another. Foi

.10 example, the function fl(a, b, ¢) = (a + b + c)mod2, which is
stored in the second bit flag BF2, may be used as a first
functional operation, and any suitéble one of the first
functional operation and second, third and fourth functional
opérations as stated below may be used selectively for each

15 of the channels:

| second functional operation: f2(a, b, ¢) =
(a + c)mod2;
third functional operation: £3(a, b, c¢c) =
(b + c)mod2
20 and
fourth functional operation: f4(a, b, c) =
(c)mod2
At step 53, for each of the channels, one of the first
to fourth functional operations is selected so as to impart
25 electronic signature data converted in accordance with the

selected functional operation through the operations of steps



25 obtained a data train as denoted at block (H) of Fig. 1. Nanel vy,
If the sum(a + b+ c) is an even nunber, a value "O0O" :
- 27 - is given, while if the sum(a + b+ c) is an odd nunber, a
value "1" is given. These val ues are then inverted and sequentially
shift the byte register BR so that val ues as denoted at block (J) are
ulfimately set in the register BR 5 The t hus-obtai ned data of bl ock
(J) are identical to t hose of block (F) of Fig. 1. Nanely, the
copyri ght indication data witten digpgeLsedly in the velocity byte
sections across the MDI data train as denoted at block (F) have now
been reproduced as shown at block (J) of Fig. 1. 10 At next step 4A
the stored vaBueo BH lof IRilge r3gi st er BR is converted into ASCl |

| etter data to be additively stored into the signature data register

SI G\. : Thgh candusitemgl B, diffexpnd fugicdtionaBRopeyasionc §amt each
BCN are both reset. 15 At step 4C, which is taken when the negative
(NO) de©&r ¥heachennedsyl thege is e':pf forded rthe, benati tohatc £¥@Nihen

of the MDI data frain is not key-on event data,
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channel information or key code shift, has been conducted, the
electronic signature data can be restored sequentially for
each of the channels that is not related to the data altered
by the editing.

10 Now, with reference to Fig. 6, a description will be
made about electronic informafion detecting process I for
detecting electronic information, i.e., electronic signature
data imparted by electronic information imparting process I
of Fig. 5. Fig. 6 is a flowchart showing another example of

15 the electronic information detecting process executed in the
case where the electronic musical instrument 1 operates és the
electronic information imparting device.

In this case, assume that for each of the channels using
any one of the first to fourth functional operations,

20 electronic signature data, i.e., copyright indication data,
are recorded dispersedly in the velocity-byte sections across
a MIDI data train read out from a floppy disk via the floppy
disk drive 25 as part of its header information. The
following will describe operations for detecting = such

25 copyright indication data dispersedly recorded through a

predetermined functional operation and visually displaying the



steps 4D and 4E;, otherwi se (NO, the program goes to step 4F. At

step 4D, which is taken when the negative determ nation results at
stép 49 or 4C or when the operation of step 4B or 4E is conpl eted,
is determ ned whether the 25 data extracted at step 46 is one indicating
t hat next data represents the end of the MD data train. Wth
an’ : - 28- affirmative
determ nation, the program goes to step 4G while . with a negative
determ nation, the program | oops back tag §gep 44, At step
4G the electronic signature information detected on the basis of the

stored contents of the signature - data register SIGNis visually
di spl ayed ondetdictpldaylatia ot a monitok@®r the like. The electronic

it

information inparting process and el ectronic information detecting

process have beenFigstlr,i lskep 60 takBbsveutnarMIRE idata crais cxom whidch an
key-on event data are . sequentially extracted froma MDI data train
and el ect ronedectronig @ianalurgt dsatte heyudeteatred, siePed ian MIDI- data

correspondence with_ =~ the extracted key-on event data. However, _in
not a few traipzsheving &R tiPHERRLIE o HroRaHMR t ctmBAT EedhaR¥el the-

19, ChB 35l A0 o S ARG R R 32U, 248 each
channel - by- Cgi‘n@ﬁé a’ﬁ?lju?els, in accordance with a predetermined functional
| operation. |

Then, a channel counter is reset at step 62, and a
function counter is reset at step 63. Here, the channel
10 counter and function counter are used to execute the
functional operétion for each of the channels in a subsequent
process. For eXamplé, where there are 16 MIDI channels, the
channel counter is operated to cyclically count from "O" to
"15". Further, where there are four functional operations to
15 be selected as earlier noted, the function counter is operated
to cyclically count from "0O" to "3". If the function counter
is at the wvalue "O", this indicates thé first functional
operation fl(a, b, ¢) = (a + b + c)mod2; if the function
counter is at the wvalue "1", this indicates the second
20 functional operation f2(a, b, c¢) = (a + c)mod2; if the
function counter is at the value "2", this indicates the third
functional operation f3(a,. b, ¢) = (b + ¢)mod2; and if the
function counter is at the value "3", this indicates the

fourth functional operation f4(a, b, c) = (c)mod2.
25 At step 64, for the channel indicated by the channel

counter, electronic signature detecting operations similar to

a



Fig. 5is a flowhart show ng anot her exanple of the el ectronic

I nformati on | nparting process ("electronic 20 I nformation inparting
précess |I'") executed in the case where t he el ectronic nusi cal

i nstrument 1 operates as the electronic “information inparting device.
In_this exanple as well, the el ectronic nusical instrunent 1 operates
to di spersedly attach el ectronic signature data (i.e., copyright

i ndication data) 25 to MDI data, read out froma floppy disk via the

fl oppy disk drive 25, as part of i1gpheader information.

- 29 - At steps 51 and 52, which are sinmlar to steps 31 and 32
of Fig. 3, contents of electronic signature data (copyright

i ndi cati on ddhopet obHestieppeddedty 4Fi tineFigy theakeDiextguted usingaithear e
designated, and, a data train relating to the 5 el ectronic signature is

obt ai ned. functionaj; operatiom 15@1%1'@%&?? é’ch%rfémﬁtlé-‘tl’b@%qlb 3H | n

Fig. 3 are executed on the channel -by channe] basigs,
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functional of ascir letter data. Thus, step 65 ascertains whether or
not the letter data "COPYRIGHT" is present in the ASCII letter
data train sequentiélly added to the signature data register
SIGN through the electronic information detecting process of
10 Fig. 4. If the signature data register SIGN does not contain
such a significant portion as determined at step 65 (NO), then
the program proceeds to step 66 in order to increment the
function counter by one. Then, at next step 67, a
determination is made as to whether the signature data
15 extracting operations of steps 64 and 65 have been completed
for all the functional operations. If so, the program moves
on to step 68, but if not, the program loops back to step 64
in order to repeat the operations of steps 64 and 65 for the
next functional operation. In the event that the signature
20 data register SIGN contains any significant portion as
determined at step 65 (YES), the program goes to step 6B in
order to visually display the detected electronic signature
data on a monitor and then terminates the electronic
information detecting process.

25 : At step 68, the channel counter is incremented by one.

Then, at next step 69, a determination is made as to whether



operations as stated bel ow may be used selectively for each 15 of the
channel s: second functional operation: f2(a, b, c) =

(a% c)nodz; third functional operation: f3(a, b, ¢) =

(b + ¢c)npd2 20 and fourth functional operation
fa(a, b, c) = _ _

(c)nod2 At step 53, for each of the channels, one of the first
to fourth functional operations is selected so as to inpart 25

el ectronic signature data converted in acggrdance with the sel ected
functional operation through the operations of steps

- 30 - 33 to 3H of Fig. 3. By conducting a different
functional opheatgighatuireealdta extmdctimg cdbperetions hef estepaf 64r dad 6be
benefit that even when an editing operation involving a sinultaneous
al teration ohave beeénvcompletefiofaut 2abh, thecthanneks. i ffbiso,nFheuprogram on
of channel information or key - code shift, has been conducted, the

el ectronic sF'@N&Fu@dé?aSE%m'%rrés}Foﬁéd%uémq BHY9o¥am loops paek &P

t he channels that is not related to the data alte%f

d b h diti )
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5 for the next MIDI channel. The affirmative determination at

step 69 means that the signature data extracting operations

.have been completed for all the MIDI channels using all the

functional operations to find that no significant portion is

present in the data train, and as a resulf, step 6A visually

10 displays on the monitor letters such as "No electronic

signature" or "Electronic signature detection unsuccessful".

Note that in a tone reproduction performance based on

MIDI data, partly altered velocity data may be reproduced to

be used directly for the performance; The least significant

15 bit of the velocity data being incremented by one does not

influence the reproducing accuracy so much. Of course, it is

possible to reproduce accurately reproduce the partly altered

velocity data with any error, caused by the signature data,
rembved from the wvelocity data. |

20 Whereas the description has been made about the case

where the signature data are dispersedly recorded in the

velocity byte sections across the MIDI data train, this is

just illustrative, and other additional description data, such

as letter data representative of the author, title of a music

25 piece or title of image or data format employed, may be

dispersedly recorded.



made about electronic information detecting process Il for detecting
el ectronic information, i.e., electronic signature data i nparted by

el éctronic information inparting process | of Fig. 5. Fig. 6 is a

fl omchart showi ng anot her exanple of 15 the electronic information

det ecting process executed in the case where the el ectronic nusical
inStrunent 1 operates as the . electronic information inparting device.
In this case, assune that for each of the channel s using any one of
the first to fourth functional operationsggq 20 . electronic signature data,
i .e., copyright indication data, are recorded dispersedly in the

vel ocity byte sections across a MDI data train read out froma

fl oppy disk via tHurftheapy such dadditional 25descpiption | datheasey be

i nformati on. The following will describe operations for detecting
such 25 ceppregsedlydinenqnsiedicim the pdusation r eime jgeectippaghnaplace

predeter m ned functi onal  operation and visuaJI&xdiiflaying t he

J31- 1O OFeAnGAPI1EHOR KBnFRerVRIOFHEY | Byke Sections. I fthe cesep
GL Lakes ot yheloPhad i £P0Me! IR B e o5 SR REHE AR .
A L L L S G
exact locations where the additional description data are to
be recorded may be varied as necessary depending on the degree
of data accufacy, i.e., degree in which fhe contents of the
data are varied by the disperse recording. More specifically,
10 although it is not preferable to dispersedly record in such
duration time sections where the duration time is relatively
shoxrt because of increased variation degree (degree of data
accuracy), dispersed recording of the additional description
data will not have a significant influence in those duration
15 time sectidns where the duration time is relatively long.
Likewise, although it is not prefefable to dispersedly record
in such velocity sections where the velocity value is
relatively small because of increased variation degree (degree
of data accuracy), dispersed recording of | the additional
20 description data will not have a significant influence in
those velocity sections where the velocity value is relatively
great. Therefore, it is preferable that wvarious necessary
data be dispersedly recorded taking fhese conditions into
account.
25 While the déscription.has been made about the case where

the additional description data are dispersedly recorded in



oper ati on. Then, a channel counter is reset at step 62, and a
function counter is reset at step 63. Here, the channel 10 counter and
function counter are used to execute the functi onal operation
for each of the channels in a subsequent process. For exanple, where
there are 16 M DI channels, the channel counter is operated to
cyClically count from"Q0" to "15". Further, where there are four
functional operations to 15 be selected as earlier noted, the function
counter is operated to cyclically cg gnt from"O' to "3". If the
function counter Is at the value "0", this indicates the first

functi onal operation fl(a, b, c) (a + b + c)nmod2; if the function
counter is atcheh&Mipal uiaﬁ'al"tra:hi S Chsky anagasbe hdispevaddlfOrecbudedi otther
operation f2(a, b, c) (a + c)nod2; if the function counter is at
t he vaI ue " 'datahsgchndscuwefom datad sequendediaticondigdpeddy srcpgdad b
c) = (b +c)nmpd2; and if the function counter is at the value "3",

thi s indi cat 8oundedata, inage datanapisakionRate (ﬁ?glﬁ(td:aq}orbfreceé'flﬁgdZ
25 At step 64, for the channel |nd|cate% by .t he channel
counter, el eSS °g"nd:t‘1?r UGt |’ﬁ'§§fd’é‘?eoﬁ & i &St o0

functiondl oper at Mo dELAeR iy OrRe PimerRonie frfl Hd Y 1R Bdhea
foll'owi ng st QBt(éSwa@e@S}ﬁr&%Q@} 'tq{é b%eﬁ@@grﬁlinéa functional operation may

be modulo 2 of the waveform data (wave_data), i.e.,

fl{wave__data) = wave__data mod2. Alternatively, the

predetermined functional operation may be modulo 2 of a sum

10 of the values of the waveform data and its sample point data,

i.e., f2(wave__data, sample__point) = (wave__data +
sample__point).

Also, whereas the processes of Figs . 5 and 6 have been

described above in relation to the case where the signéture

15 data is detected with the functional operation changed for

each of the (logical) channels, the functional operation may

be changed each time program change data is detected as shown

in Figs. 3 and 4. In this case, it is necessary to determine

whether the detected data train contains any significant

20 portion, in response to detection of each program change data.

Further, whereas the preferred embodiments have been

described as visually displaying the detected electronic

signature information on the monitor, the data reproduction

may be cancelled when no signature information is present or

25 detécted signature information can not be restored completely

(i.e., when channels with and without detectable signature



whet her the detected data train includes any significant 5 portion that is
part of signature data "COPYRI GHT" conpri sed of ASCII letter data.
Thas, step 65 ascertains whether or not the letter data "COPYRI GHT" is
present in the ASCI| letter data train sequentially added to the
signature data register SIGN through the electronic information
detecting process of 10 Fig. 4. |If the signature data register SIGN does
not contain such a significant portion as determ ned at step 65 (NO),
t hen the program proceeds to step 6§¢n order to increnent the
function counter by one. Then, at next step 67, a

determ nation is nade as to whether the signature data 15 extracting

operations ofinForatdén kSt havfefER). COMYraihed, wherd othal blebkeronic
functional operations. If so, the program noves on to step 68, but if
not, the proguaidadopdnbirkmentstep Gdomputer i Mdebeiering ruhecaeleldéronic
operations of steps 64 and 65 for the next functional operation. In
the event thsignedureghnforeation igmonnesfiest &p a goguungaatiien ngiyork,
signif.icant -portion as determ ned at step 65 (YE§2, t he program goes
to step 6B-i @ host copguter nay defiqct @ upeafgeHeransetited é?*\&’ﬁfg-“rﬂ“b and

si gnat ur . dat.a on noni t or, and,  he rm,nates the el egtronic

nfor mat Pon dOGICASIgSBetserongly salted det15 pESsent o e PesyEREe:
|s incremented by Offsreqyer, Wiilkedt (HEprEdintd chul@iflfilPHa0d baeaiRde

as to whet her
' described above in relation to the case where the electronic

musical instrument operates as an electronic signature
imparting device or electronic signature detecting device, the

10 electronic signature imparfing device or electronic signature
detecting device of the present invention may be used in any
other applications than an electronic musical instrument. The
electronic signature imparting device or electronic signature
detecting device of the preSent invention may be implemented

15 by discrete hardware, software or a combination of DSP and
microprograms. As another example, such an electronic
signature imparting device or electronic signature detécting
device may be provided in advance in the floppy disk drive,
communication interface or the 1like so that electronic

20 signature data are compulsorily imparted and detected at the
data inpﬁt/output stage.

Furthermore, a description has also been made above
about the impartment of electronic signature data, but they
may be supplied from a floppy disk or compact disk or

25 eledtronically supplied via the communication network.

Whereas step 3B of Fig. 3 has been described as



the signature data extracting operations of steps 64 and 65 have been

conpleted for all the channels. If so, the program noves on to step
6A° but if not, the program | oops back to step 63 in order to repeat
the operations of steps 63 to 65 5 for the next M DI channel. The
affirmati ve determ nation at step 69 neans that the signature data
extracting operations have been conpleted for all the M DI channels
using all the functional operations to find that no significant
portion is present in the data trajgy and as a result, step 6A

visually 10 displays on the nonitor letters such as "No electronic
signature” or "Electronic signature detection unsuccessful".

Not e t hat i niacrementdmgodbet vebhoptty cdattanvmles by one, the Melloaddiyadata
partly altered velocity data nay be reproduced to be used directly for
t he perfor navedueTmayl besdescyanentedt at iStepi3B ofon e, dngremendding Badng
I ncrenment ed by one does not I nfl uence the reproduci ng accuracy so
much. Of coudeerementing of Fhes¥Rloebty ofadducatit’ uPalel Be r EpPEUGEES: he

partly altere |l ocity data with any error, caused by the signature
at a, Abrorortais (AL v Gt £inizg (S -vxner%% ipgedvais
descri ption ha%rtéeenn@%_ oout th\(;i A58 1 ned nuv(sﬁe té’ue ature data are
di spersedl y Fecordedn the cﬂly er)yte seczflons across the M DI

data train, this 'l\lﬁzrﬁ%:»verJ uﬁﬁef%éé’srtﬁ@t g\fpevfe@‘}%do'[&% 'l'f'é’nﬁéve been

descri ptlon data, suc etter ta representative e aut hor,
title of a Mgseridea BbBYR OintitdPabfoh MR @helabassOrRereMRIRY e®i LRy

be di spersedly recorded
inversion is conducted after executlon of the predetermined
functional operation, this bit inversion may be omitted. It
10 should be obvious that shifting between the upper and lower
bits, logical operation such as AND, OR or XOR operation or
the like may be conducted in place of the bit inversion
operation. Also, an appropriate encrypting operation may be
applied. For example, results of the above;mentioned first
15 to fourth functional operations may be combined in any
suitable manner, or a result of the last-conducted functioﬁal
operation may be used in combination with a result of the
current functional operation.
These operations may be executed in another ﬁanner than
20 the above-mentioned as long as they are allowed to be
conducted at a relatively high speed and restored to original
conditions after conversion.
In addition, whereas the preferred embodiments have been
described above in relation to the case where the signature
25 data imparting process is newly conducted in response to each

program change data,' this process may be carried out: in



- 34 - Further, such additional description data nay be

di spersedly recorded in the duration tinme sections in place of or in
addition to the velocity byte sections. In the case where the

addi tional description data are dispersedly recorded 5 in both the

vel ocity sections and the duration tine sections, exact | ocations
whére the additional description data are to be recorded may be

vari ed as necessary dependi ng on the degree of data accuracy, i.e.,
degree in which the contents of the - ggata are varied by the disperse
recording. Mre specifically, 10 although it is not preferable to

di spersedly record in such duration tine sections where the duration
time is rel ariesponse to deteidtieec afs each predetsethined acasoardcedata (e.
(degree of data accuracy), dispersed recording of the additional
description g., esery wighhotmdasuwres ki gni Alsant whereeridwe | addiddenal
duration 15 tinme sections where the duration tinme_ is relatively |ong.

Li kewi se, al Ofe¢FHOtians dade prefdigpersedlyi serended \intq sayeform datagch
vel ocity sections where the velocity value is relati vei snmal |
because of i fdeeiigpatyne,datp (LIpREtiRg precess may; bg,pgw z’cﬁ’f’é?@/‘f’?ed
di spersed recordi ng of the additional .20 description data will_not have
a si gni f PcanthSH | g@ﬁcee‘f‘?fy predﬁ%&ﬁ'%fioc?’t‘?bﬁﬁcﬂfgn§afmg?§ e ity
value is rel giivel . g - r it i er Vari-Qus
necessary itlje\é%é:t%ﬂ@lél eéil s%g?éeﬁf§grge§%c?%§?1l' tak?%ﬁ {lﬁééea@%ﬁd%%nﬁoﬁ% 0
account. 25 point, whBireCthBCwaPSEsih villud'@hanges BBERe8AWius s #%us

where signs, is considered to be a basic point in editing the
waveform.

10 Furthermore, +the preferred embodiments have been
described above as recording additional information such as
signature data or title of the music piece. Where MIDI data
and waveform data are recorded in combination, part. of the
waveform data may be recorded in the MIDI data or part of the

15 MIDI. data méy be recorded into the waveform data.

Moreover, the preferred embodiments have been described
above as recording signature data dispersedly in the velocity
sections of MIDI data, but this is just illustrative, and any
of wvarious other electronic information may of course be

20 dispersedly recorded, such as text information on the author's
name, title of the music piece, title of image, été.,
information relating to the data forma'E, and information
relating to commentary on the music piece, author, year of
production, lyrics, hardware iD (model name of the device, 0S

25 - employed, etc.) and the like. In this case, it is only

sufficient that the processes of Figs. 3 to 6 be carried out



the additional description data are di spersedly recorded in

- 35 - the MDI data train, they nay be dispersedly recorded ot her
data such as waveform data, sequence data, digitally recorded sound
data, image data, animation data, registration (recorded settings of
the nusical instrunent) data , etc. 5 Where the additional
description data are to be recorded I nto wavef orm data, the
predet erm ned functional operation may be nodulo 2 of the waveform
data (wavedata), i.e., fl (wave_datagg = wavedata nod2.
Alternatively, the predeterm ned functional operation may be nodul o
2 of a sum 10 of the values of the waveformdata and its sanpl e point
dat a, wigh thef 2lemtrotdia signaduriec replacked with thevebeve-listed
sanpl e_point) .. Al so, whereas the processes of Figs. 5 and 6 have
been deshehaletinenie infarmatieon.t hdheysthypeprocess spdpetyonic)s
data is detected with the functional operation changed for each of
the (I ogical indeamadiion widl hec digpdpyssdern ithe mppitor scpeep,as)sho¥nch
ti me program,change ta is detected as shown in Figs. 3 and 4. In
this case, it cdssary to determ ne whet her the detected data

rain cogtains ampoidal GRll A8 aafiPEibgh {felSRRONSE dat I8l BRLERRCY

each program change ) er, ereas

glﬁgggirgﬁpg S RAVe NeEfies of 2236 iRedARt bR AdY iy b&Yiadnt L1841 86t g
stream of electronic information detected from among MIDI data
during an automatic so as to be displayed on the screen in
real time. | In this case, i1f the additional information is

10 image information, images are drawn in real time on the basis
of the MIDI data; if the additional information is text
information, real-time information, such as the latest news,
can be visually displayved. In addition, because the
additional information imparting technique is very simple,

15 electronic information can be embedded on demand or otherwise,
so that real-time image drawing is possible via TV
brbadcasting or otherwise. The principle of the present
invention is also applicable to delivery of ID or password via
the Internet or eiectronic mail.

20 The preferred embodiments have been described above as
dispersedly recording desired electronic additional
information in the velocity sections of MIDI data; in such a
case, however, the additional information itself could be lost
and could not be reproduced due to the fact that the MIDI

25 data are rewritten and the velocity data values are shifted

as a whole. In view of such an inconvenience, other



signature information on the nonitor, the data reproduction may be
cancel | ed when no signature information is present or 25 det ect ed
signature information can not be restored conpletely (i.e., when
channels with and w thout detectable signature '

- 36 - I nformati on exist mxedly). Further, where the electronic
musi cal instrunment or conputer detecting the electronic si gnature
information is connected to a comuni cati on network, a host conputer
may detect a nessage transmitted therefrogyand 5 indicating that wongly
edited data is present on the network. Mor eover, whereas the
preferred enbodi nents have been described above in relation to the
case wher e tembefitmentsi of the preseat insénthent wbptrbeedeasrihed| belownic
signature I nparting device or electronic signature detecting device,
the 10 el ewhichiis siapaile ofi ppoperhy erttanting edddtionad itnfasmation
detecting device of the present invention may be used in any ot her
appl i cat i onseveanwhRnetBe: MIRLC date e rewrddhem-. The el ectronic

signature inparting devjce or electronic sigpature  detecting device
of the present inygﬁt'i A ey 5ediir?&r@|‘f‘enﬁﬁﬁ‘g“1% Ry G?EE‘T‘\EJ @%a?ﬁgﬂpg?ry

ol e o5 BRRER Db *PpfboCReRRY, gre, FARIRRISH! By, o8 o7RHIEHI,
3: gﬂagﬂ \e/efjekﬁ%kﬁlgtion AHPE R P Yoo dl £ Vh Y € dnbnddY Uitfoditdrdt® &4 OBRY
electronic information imparting device and an electronic
information detecting proceés by another embodiment of the
electronic information detecting device. The coﬁtrol flows
10 of these electronic information imparting proéess and
electronic information detécting process are practically
similar to those of Figs. 3 and 4 and hence will be described
here without resorting to wvisual illustration. |
First, contents of electronic signature daté (copyright
15  indication data) to be dispersedly written in the MIDI data
train are designated, and a data train corresponding to the
electronic signature is obtained. Then, one byte of the ASCII
‘data train is stored into the byte register BR. If-"59H"_(=
Y) is stored in the byte register BR, it yields a bitstream
20 "01011001B" (= 89D) as denoted at block (E) of Fig. 8.
After that, various MIDI data, such as key-on event
'data, program change data. and control change data, are
sequentially extracted out of the MIDI data train (MIDI File:
SMF). Namely, because the MIDI data train basically comprises

25 key-on event data including a key~-on status byte, key code

byte and velocity byte, program change data and control change



comuni cation interface or the like so that electronic 20 signature data
are conpul sorily inparted and detected at the dat a i nput/out put stage.
Furthernore, a description has al so been nade above about the

i npartment of el ectronic signature data, but they may be supplied
froma floppy disk or conpact disk or 25 el ectronically supplied via the
conmuni cati on network. Whereas step 3B of Fig. 3 has been

descri bed as - 37 -

i ncrementing the velocity data val ue by_pgﬁ,_the vel ocity data val ue
may be descrenented at step 3B, or the increnenting and decrenenti ng
of the velocity data val ue may be conduct ed alternately at suitable
timng (e.gdata aas knownvals thie ard)r athesed datd o axepresad eouitnetn a
nunber of data). Mor eover, whereas the preferred enbodi nents
have been seqiesdriidichanakeave I the sxtoactted MEDEadetahiss &eyhorbevent

I nversion is conducted after execution of the predeterm ned functi onal
oper at i on, tMa¢deONAnkhaﬂenﬂ$m9btﬂ#@m¢t@eMIDItdat@ traghpuiaciudipg dhe
that shifting between the upper and | o ts, |logical operation
such as AND, -&n )&F%‘beﬁ’ﬁgﬁoﬁsordem’tea t“h’% W‘Rﬁknéﬁ)bé’fco?ﬁﬁlctgd ithis

P 2ce O 1 il 4RS! el sy SRR, Aol A AR
first 15 t%aéﬁ“ﬁ'%Jd“ﬂé&igﬁﬂeégﬁ¥fﬁéég§ nay be conbined in any .

Then, a difference between key code values in the key

code bytes of every adjacent key-on event data is determined

and stored into a key difference register dkey,' and a

10 difference between velocity wvalues in thelvelocity bytes of
every adjacent key-on event data is determined and stored into

a velocity difference register dvel. In this case, the values

of each preceding key-on event data are subtracted from the
valﬁes of the preceding key-on event data, so as to determine

15 the difference values. As a result, a difference value data
train (dkey, dvel)'is given as denoted at block (B) of Fig.

8. A predetermined functional operation of "f(dkey % dvel)"

‘is performed on each pair of the key’code and veloc;ty values

in the difference value data train; that is, the functional

20 operation of "f(dkey + dvel)" is to calculate a sum of each
key code difference dkey and corresponding velocity difference
dvel. This calculation gives a functional operation data
train "24, 22, 21, 28, 9, 41, 22, -15" as denoted at block
(C).of Fig. 8. The stored individual values "01011001B" of

25 the byte register BR (block (E)) are each added to the least

significant or lowermost bit LSB of the functional operation



sui tabl e manner, or a result of the |ast-conducted functi onal

operation nmay be used in conbination with a result of the current
functi onal operation. These operations nay be executed in

anot her manner than 20 t he above-nentioned as long as they are.all owed
to be conducted at a relatively high speed and restored to ori gi nal
condi tions after conversion. In addition, whereas the preferred
enbodi nents have been descri bed above in relation to the case where
the signature 25 data inparting procesgg s newy conducted in response
to each program change data, this process may be carried out in

- 38 - response to detection of each predeterm ned neasure data (e.
g., every eidgita.measures). Al so, where the additional - description
data are dispersedly recorded into waveform dat a, the signature data
i nparting process Thg ekegtngnic addicttianals Jé’ff@“faﬁi@\/éﬂgt’%rté@a PGS
nunber of sanples or every predet erm ned zero-cross point. Because,

the zero-cross$ carr:.ﬁg Ut \?oﬁeFEet fellpying meamete (Hditfes ORTRSRPNN G
and m nus

wavef or m 16)11:3 %r}stlbglfﬁg‘fg%ﬁgga d?ﬁgrgg?‘gflga?tﬁ g’é‘hﬁ%‘éﬁ’f‘% & t:'l"'fé\)‘l,f %&?en

described abqus AT d A Mk AU dlrdd ' SURRHALIN Frdh the 1left; if
the corresponding bits are equal to each other in value, next

bits to the right are compared. If the next bits are not
equal to each ofher, "1"'is added to the velocity wvalue of

the latter of the two key-on event data corresponding to fhese

10 bits, followed by a similar comparison between next bits, and
so on. More specifically, in the example of Fig. 8, the
least significant bit LSB and the leftmost bit of the byte
register BR are equal to each other, so that the second bits

from the left are compared. Because the second bits from the

15 left are not equal to each other, a value "1“lis added to a
velocity wvalue "45" of the corresponding third key-on event

data in the MIDI data train SMFl, so as to provide "46".

When the Velocity value of the third key-on event data is
changed to "46" in this manner, the third difference value

20 _ data (dkey, dvel) become "14" and "6" and the function f(dkey
+ dvel) becomes "20". As a result, the third least
'significant bit LSB is changed to "O", and then.the third
least significant bit LSB and the third bit of the byte_
register BR are compared. Because these third bits are found

25 to be equal to each other, the comparison.proceeds to fhe

fourth bits. By executing the bit-to-bit comparison and



signature data or title of the music piece. Were MDI data and

waveform data are recorded in conbination, part of the wavef orm dat a

may be recorded in the MDI data or part of the 15 MD data may be

recorded into the waveform data. Mor eover, the preferred

enbodi nents have been descri bed above as recording signature data

di spersedly in the velocity sections of MDI data, but this is just

illustrative, and any of various other electronic information may of

course be 20 di spersedly recorded, suchgas text inf ormati on on the

aut hor's name, title of the nusic piece, title of inage, etc.,

i nformation relating to the data format, and information relating to

coment ary oraddietiarsiaf pildceto atiieharelogsatty ofalue in prhdéuaanoer,| YWli'cds

hardware I D (nodel nane of the device, OGS 25 enpl oyed, etc.) and the

li ke. I n tliddeshsdo | thes Bhfyh and siipftici velochsy tvelpescasecyedil.

Figs. 3 to 6 be carried out i - 39
with QWQQ‘&W%l c"%Y ghét éﬂéeﬂem"ac@tﬁ vFRird heelpelty| "4beq the

;)ther el ectro I nf tio s « The t ess _el e.ctr \
informatidn vﬁniijictb egl[ q nqr}?e'&tﬁ]%) t(i'k g &c}\n so that ghe

25 a serPes 4R ‘ﬁ%%%%a V%»affdééhé‘c‘e%é?&@%@# @%) 225, BRafBEE B one
el ectroni c i nfQ5784 aLe d% 1 %é ré’é%@é@&‘%“ﬂo&?t during an

automatic so as to on the screen In
Extraction of the additional information from the MIDI

data train SMF2 is conducted by obtaining a difference value
data train (dkey, dvel) performing the functional operation
10 f(dkey + dvel) on each of the values in the difference value
data train and extracting the individual least significant
bits, as noted above. That is, the difference wvalue data
train (dkey, dvel) as denoted at block (G) of Fig.'8 is
obtained on the basis of the MIDI data train SMF2 denoted at
15 block (F), and the functional operation data train as denoted
at block (H) of Fig. 8 1is obtained by performing the
functional operation f(dkey + dvel) on each of the values in
tﬁe difference vélue data train. Thus, the same additional
information as denoted at block (E) is extracted from the.MiDI
20 data train SMF2.

By adding the additional information to the velocity
difference values in the above-mentidned manner, the
difference value information is maintained to thereby prevent
undesirable alterétion of the additional information.

25 To summarize, the above-described embodiment of Fig. 8

is characterized by the following arrangement. That is, when



real time. 1In this case, if the additional information is 10 I mage

I nformati on, images are drawn in real tinme on the basis of the M Dl
data; if the additional information is text information, real-tinme

i nformation,” such as the |atest news, can be wvisually displayed.
In addition, because the additional information inparting
technique is very sinple, 15 el ectronic informati on can be enbedded on
demand or ot herw se, so that real-tinme image drawing i s possible via
TV broadcasting or otherw se. The i_nci pl e of the present
invention is also applicable to delivery of I'D or password via t he
Internet or electronic mail. 20 The preferred enbodi nents have been
descri bed abopiee abeast sighipecartl Bitsr e€othienFuncitisnadd opediatdioroata
addi ti onal information in the velocity sections of MDI data; in such
a case,ddrmvimdrat thhikockid D) ol Figd & reate dro ihes eddnwamitedl bt gtata
and could not be reproduced due to the fact that the MD 25 data are
rewritten andf Hehe dhyeet yegbeteryaBRedenptedhntt bdock (E)aofa Kilgol &, the p
vi ew of such an i nconveni ence, = ot her

- 40 - ‘?fb‘ifb‘t%%t%maf’aﬁﬁ%r &8 MRRTARSh 1 PWh Wﬂpeﬁﬁlaéézr ifEon gdow
whi ch is cap operl.y ext actln addi,tional inf ti even
when t he */I D?lb%tg‘f %‘P ¥'} sugcess”’?l 'Ban%er&ér% TRBWIP i n

det ai | a”‘”“ﬁﬂ%é&éas to the next right bits if the two compared bits are
found to be equal,.and if the two compared bits are not

- equal, "1" is added to the latter of two key-on event data

and the comparison proceeds to further right bits. However,

10 as a modification, any other odd number than "1", such as "3"
and "5", may be added to the velocity value, 6r the velocity
value may be incremented or decremented progressively.
Further, the bit-to-bit comparison may be carried out
sequentially frbm the rightmost bit. In any event, the

15 embodiment described in relation to Fig. 8 is just
illustrative, any suitable software prqcessing may be applied
to the MIDI data train SMFl as long as the lower bit train
LSB as denoted at block (I) of Fig. 8 can be ultimately
obtained.

20 Whereas the electronic information imparting process of
Fig. 5 has been described above as restoring electronic
signature data sequentially for each of the channels that is
not related to the data altered through editing even when even
when the editing operation involving a simultaneous alteration

25 of individual information, such as one involving substitution

of channel information or key code shifting, has been



5 manner in which data are converted via an electronic

I nformation inparting process by anot her enbodi nent of the el ectronic
i nfrormation inparting device and an el ectronic i nformati on detecting
process by anot her enbodi nent of the el ectronic information detecting
device. The control flows 10 of these electronic information

I nparting process and el ectronic information detecting process are
practically simlar to those of Figs. 3 and 4 and hence wi |l be
descri bed here without resorting to g sual illustration.

First, contents of electronic signature data (copyright 15 I ndi cation
data).to be dispersedly witten in the MD data train are

desi gnat ed, auwhducksEd. tr aAbhteonatipeby ngat ditfiferent operationi anay be
signature is obtained. Then, one byte of the ASCI data train is
stored into toerfonmed diprsieachBRE the' ghannels in casgs ivhene ddf feranaes
byte register BR, it yields_a bitstream 20 "aadlodB" (= 89D), as
denoted at bikgRween kgy mode @nd velocity vgkusgs amiin e @pbadineniaf
such as key-an, event data, program change data and control change
data, are Flg'sé?q'uentially extracted out of the MDI data train (M D
File: SMVF) . mel becausg t he | da train sical l Li_ses
25 keyﬁ%n event %%fa§¥ C gﬁfngﬁgrﬁg§P%ﬁgng%§glg Pg,g%e?196d§(ﬂﬁgjﬂﬁéﬁe
and vel ocity %ﬁiﬂ@%@@e&% @t %h@nﬁaggn\;v Obe € ence values are

¢
- 41 - as known 1n the art, these data are read out 1n a
sequentially determined for the MIDI data train SMF1l of key-on

event data and additional information is sequentially added
to the determined difference values, the difference wvalues
10 may be classified into a predetermined number of groups (e.g.,
three groups) in accordance with the magnitude of the
difference values so that operations similar to those of Fig.

8 are performed on the classified groups.
Namely, if the MIDI data train SMF1 of key-on event data
15 is "D, 9n, 3¢, 40, D, 9n, 3¢, 7f, D, 9n, 3¢, 10, D, 9n, 3¢,
7¢£, D, 9n, 3¢, 7£, D, 9n, 3c, 20, D, 9n, 3¢, 50, D, 9n, 3c,
7€, ...", then velocity diffefence values dvel will be "3f, -
6f, 6f, 0, -5f, 30, 2f£, ...". In this example, difference
values "O" to "2f" are classified as the first group,
20 difference values "30" to "5f" are classified as the second
group, and difference wvalues "60" to "7f" are classified as
the third group. Thus, the fourth and seventh difference
values are classified as the first group, the first and sixth
difference values are classified as the second group, and the
~ 25 third difference vélue is classified as the third group.

Negative differences wvalues are ignored. By performing an



sequential manner. |If the extracted M D data is key-on event data
KON, there is obtained a MDI data train including the key-on event
dat'a as denoted at block (A) of Fig. 8 this 5 MD data train SW1
conpri ses comnbi nations of duration tine data D and key-on event data.
Then, a difference between key code values in the key code bytes of
every adjacent key-on event data is determ ned. and stored into a key
di fference register dkey, and a 10 di fference between velocity values in
the velocity bytes of every adj acentygey-on event data is determned
and stored into a velocity difference register dvel. In this case,

t he val ues of each precedi ng key-on event data are subtracted from

t he valadshi toforidle [imdeattiatd.orey impastdny dpracess asimblalet evor rthe 15
the difference values. As a result, a difference val ue data train
(dkey, dvel) ﬂcureyaﬂam.astmrmr@hlalailbtmcqf(B}leoadnﬁgional information in
predet er m ned functlonal oper ation of dkey + dvel) is perforned
n each pai r KL (WS EPURRIESING Viemad Wil be the thiFd mowed (& didy

;3'er$-.d?;atzf@;q“w.£$es B, RSP et e OSBRI B 0 i Mt
ForCSSONl O Wl LR Gy rorod Flas O o8 g1 20 00 91 Ve R
010120038 of 2 ThU?hé 3’?21*5;%& chee BfiefbraTt HhS) Ut anulRap e e

| east Py nidde¥ilciUnt OWG{"TDSTHY dz%%éﬂiﬂﬂqf Fyrct iRl ABradm

infdrmation being altered is very low, so that original

contents of the additional information can be kept unaltered,

10 which can properly deal with the alteration of the additional

information. |

As apparent from the above description, even when

additional information attached to main information such as

music data, image data or waveform data is deleted or altered,

15 the present invention can appropriately reproduce the deleted

or altered additionél information.



-42- dat a. The el ectronic additional infor | [ [
process Is carried out in the follow ng manner. First mﬂﬂmmumm““ml
[ [ [ he ¢ SLbyte s =

bits of the functional operation data. and stored value of t

regi ster BR are conpared sequentially fromthe left; if t he
corresponding bits are equal to each other in value, next bits to the
ri ght are conpar ed. If the next bits are not equal to each other
"1" is added to the velocity val ue of the latter of the two key-on
event data corresponding to these 10 hits, followed by a simlar

conpari son between next bits, and so on. Mre specifically, in the
exanple of Fig. 8, the | east significant bit LSB and the |eftnost bit
of the byte regi ster BR are equ& Lt & dadh St her, so'that the second
bits fromthe left are conpared. Because the second bits fromthe

15 |l eft are not equal to each other, a value "1" is added to a

vel ocity val ue "45" of the correagondln third key-on event '
the MDI datd-train SvRethodsq %d’@ " gonstituengy o datfe \Péq ocﬁ’ﬁggt

val ue of the third key-on_event , anged_to "462

ranner -t ho. CHAAFRAtKE BO8S, 4 C%bstlm%t?&%%y Of FRFJ & a?%%nd
"6" and t he f | I co S
the third ﬁ Eansﬂ;q_LE%éﬁltf [ ((i:%ﬁ? %yite )féé% T gﬁatgé-g%on,, Oq&?%n%%llﬁé
third | a r

regi ster BR &ﬂe (:ac:)l'?erJ(%;:e(f| E’%%E:iggggm#ﬁggeatgﬁl&hﬁn%%sdséryééf“g rﬁﬂf to be
equal to eacknd hftepd hgeconpari son proceeds to the foqrth bits. By

executing the bit- to bit conmparison and
dividing at least part of said constituent data of

second information into a plurality of small-size data pieces;

arithmetically operating respective values of particular

10 ones of said predetermined data wunits of said first

information in accordance with a predetermined algorithm

containing a wvalue of each of said data pieces as a
parameter; and

storing the daté of first information including the

15 arithmetically-operated particular data units, whereby séid

constituent data of first information is stored with at least

part of said constituent data of second information

incorporated therein.

2. A method as recited in claim 1 Whidh further comprises
20 the steps of:
reading out the data of said first information stored by
said step of storing; and
reproducing said plurality of small-size data pieces

from the particular data units of said first information read



- 43 - addition of "1" to the velocity value in this manner, "1" is
added. to the fifth and sixth-velocity values as well. “m" Hm H“ U“I
"1™ is added to the third velocity "45", the fifth ve Lo .

the sixth velocity "73", so that the 5 MD data train SM1 denoted at
bl ock (a) is changed to the M Dl data train SMF2 denoted at block (F).
Extraction of the additional information fromthe M DI data train
SMF2 is conducted by obtaining a difference val ue data train (dkey,
dvel ) perform ng the functional operationgglQ f(dkey + dvel) on each of
the values in the difference val ue olilata train and extracting the

I ndi vi dual | east significant bits, as noted above. That is, the
di fference vaute lataaid stepr aifn redddng,dwdidrain detoleasstt parbtclof( Gaidf
Fig. 8is obt ai ned on the basis of the MDI data train SMF2 denoted
at 15 Dbl oclkeqr@tituent hdattencef orggcanptr dnformedion r isn zepxRduged] by
at block (H) of Fig. 8 is obtained by performng the functi onal

operation f(@eWPining| the SR oPiaces amaRrqdpced by h&adid f Ft@Re OFf

value data train. Thus, the sane additional i nformati on as denot ed at
bl ock (E) isr&&%‘éd@'romthe MD 20 data train SMF2. . By
adding the additional information to the velocity di fference val ues
in the above-nenti oned manner, the difference value information is

mai ntaingd tot her eRY M EYSE! as recited in claim 1 or 2 wherein said

predetermined algorithm contains, as parameters, values of the

data pieces and the particular data units.

4. A method as recited in claim 1 or 2 wherein said
predetermined algorithm includes the steps of:
10 _ determining a first variable corresponding to the valuesf
of the data pieces;
determining a second wvariable on the basis of an
addition or subtraction between a predetermined number of the
data units of said first information including at least one
15 of said particular data units;
generating an operating value on the basis of a
correlation between said first variable and' said second
variable; aﬁd
arithmetically operating the value of said particular

20 data unit with said operating value.

5. A method as recited in claim 4 wherein said step of
generating an operating value compares said fii‘st_ variable and

Said second variable and selects any one of predetermined



Summar 70, the abovedescri bed enbodiment of Fig. o i < NNUHARYBAN) M AN
by -the followi ng arrangenent. That is, when *# € L m s =

- 44 - t he | east significant bits of the functional operation data
denoted at block (D) of Fig. 8 are to be converted into data of the
byt'e regi ster BR denoted at block (E) of Fig. 8, the bit-to-bit
conparison is carried out sequentially fromthe 5 | eftmost bit, in such
a successive manner that the conparison _ 49 _proceeds to the next right
bits if the two conpared bits are found to be equal, and if the two
conpared bits are not equal, "1" is added to the latter of two key-on
event data valuesl tincloghipy ietodepsdcBedndt b, fdepémding gitt dgneemeidworer ,
10 as a nodi fication, ot her odd nunber than "1", such as "3"

and "5", may @@WQ@tg@ﬂi@?@ciQa}i@aFfG(E,StorVQ%abbq% o@ndy said sgagopd
may be increnented or decrenented progressively. Further, the
bit-to-bit cofFaRYr may be carried out sequentially fromthe
rightnost bit. In any event, the 15 enbodinent described in relation
to Fig. 8 is just Il lustrative, any suitable software processing

may be appl "é%B ad a‘“not‘é‘g %"%%ggéé {Lfﬂ:ﬁ!ﬁﬂﬂ: 1 8% bO%eQ%ﬁh%aﬁWﬂ%

train 8 can beu

obtaineds 2QnformatiMiE RATdNHE KRN AN 0¥ VPRl 1B tIBHP QF B

of
stored and said second information is additional information

attached to the main information, a volume of said additional
information being smaller than a wvolume of said main

information.

10 7. A method as recited in claim 1 or 2 wherein said first
information contains plural sorts of information and said
particular data units are selected from among said plurality
of predetermined data units in accordance with the information

of predetermined one of the sorts.

15 8. A method as recited in claim 1 or 2 wherein said first
information contains plural sorts of information and said
particular data units are selected from among said plurality
of predetermined data units in accordance with the information

of predetermined two or more of the sorts.

20 9. A method as recited in claim 1 which further comprises
the steps of:

reading out the data of said first information stored by



Fig. 5 has been descri bed above as restoring electronic . ﬂm{ l
sequentially for each of the channels that is . not relat (mlmm wmu m“

al tered through editing even when even when the editing opefatton" °
i nvol ving a sinultaneous alteration 25 of individual information, such
as one involving substitution of channel information or key code
shi'fting, has been - 45 -
conduct ed. Alternatively, a different operation may be per f or med
for each of the channels in cases where _di5;df erences bet ween key code
and velocity values as in the enbodi nent o Fig. 8 5 For
exanpl e, whereas the enbodi nent of Fig. 8 has been described in
relation to tdwid assepvef estbdimyerexed val ues are sequential ly

determ ned for the MDH data train SMF1 of key-on event data and

addi ti onal i nf or metramsmstsingentiialal gomidadcationt netwerkict theridakth read
difference values, the difference values 10 may be classified into a
pr edet er mi ne®Utuikrsaid @gtrmp f erepding. t hree groups) in accordance
wi th the magni tude of the di fference val ues so that operations
simlar to those of Fig. 8 are perforned on the classified groups.

l;lgmely :§f L %.:I\))/ICDI%%% r?sng:éecij]ﬁjaé key on e?éer‘]ﬂtl'xidc?;[ ?ﬁrl.l,r ,ergiﬁ:%n;?g‘lsgﬁs
D, 9n, 3c, 20cheDs1,9e[bs 3&: 50, D, 9n, 3c
receiving.the data transmitted via the communication
network; and
reproducing said plurality of small-size data pieces
10 from the particular data units of said first information
contained in the data received by said step of receiving,
wherein at least part of said constituent data of second
ihformation is reproduced by combining the data pieces

reproduced by said step of reproducing.

15 11. A method as recited in claim 2 which further comprises
a step of visually displaying said second information

reproduced by said step of reproducing.

12. A method of storing constituent data of first
information along with constituent data of second information,
20 said constituent data of first information comprising a
plurality of predetermined data units, said method comprising

the steps of:
dividing at least part of said constituent data of

second information into a plurality of small-size data pieces



7f, ...", then velocity difference values dvel will be '
0, -5f, 30, 2f, ...". In this exanple, difference vaI ue l“lmﬂﬂ HI "IIIIH“I
"2f" are classified as the first group, 20 di fference valu

"5f" are classified as the second group, and difference val ues "60"

to "7f" are classified as the third group. Thus, the fourth and

seventh difference val ues are classified as the first group, the

first and sixth di fference values are classified as the second group,

and the 25 third difference value is C%ESSIerd as the third group.

Negative differences values are ignored. perform ng an

- 46 - addi tional information inpartlng process simlar to the

f oregoi ng, tlEndreaiaidtiialinf ddterasding oilsd dateorpldcasy i n all the
groups being altered will be the third power of 1/2, i.e., 12.5 %

whi ch neans that tssgyenbially tyesttractiogst pastiewlas t boesg |eft said
unaltered will be 87,5 % Thus, even in a case where all the

data are mul Agfdedermined t@ﬁiiﬁ)é#fffrﬁﬁé?ﬁ sgid fiestropEOrmations the

addi ti onal i nf ormati on bein tered is very low, so that ori iQ%k
contents of the acﬁﬁ?‘?%‘l’-l??ﬁ:’cﬂr&@% o9 R W@dtu%nafte?% ongg O

Zgnag[)gfg.'rl y deal \Q.del I;'} t he alez'gsag ﬁeé %?ﬁth t@e a ta',orl% a@?&’@ﬁqﬂﬂrgﬁorn%‘ Qn.
i nformation %Mn{ﬂléaa'ﬂdﬂl l'HPtddm:aSiliﬁr}xgasa value of any one of the

‘sequentially extracted data pieces as a parameter;

repeating said step of arithmetically operating, so as
to provide particular data units having been arithmetically
10 operated in correspondence with the individual data pieces:;
and
storing said constituent data of first information
including the arithmetically-operated particular data units,
whereby said constituent data of first information is stored
.15 with at 1least part of said constituent data of second

information incorporated therein.

13. An electronic information processing device for storing

constituent data of first information along with constituent

data of second information, said constituenf data of first

20 information comprising a plurality of predetermined data

units, said elecfronic information processing device
comprising:

a circuit which divides at least part of said

constituent data of second information into a plurality of

25 small-size data pieces and sequentially extracts the data



nmusi ¢ dat a,

present invention can appropriately reproduce the del eted

addi ti ona
CLAI MS
first

i mage dfatta or waveformdata is deleted or al tered“mmllmmﬁmulm

i nformati on.

1. A method of storing constituent data of
information along wth constituent data of second information,

sai'd constituent data of first information conprising a 5 plurality of

predeterm ned data units, said nmethod conprising the steps of:
dividing at |east part of said constltuemSikua of second i nfornation
into a plurality of small-size data pieces; arithmetically
operating respective values of particular 10 ones  of said

predeterm negpiedisg units of said first i nformati on in accordance
with a predeterm ned al gorithm contai ning a value of each of said

data pieces as a a cirqurtambich sedeécts particulsrodaty urnictsifiromamongst

i nformati on

including the 15 arithnetically-operated particular data

units, wher elfpishipredeternpined jdaemtunbta of saidt fimssr dndosmattdon andy

with at | east part of said constituent data of second information
|ncorporatedqﬂQ¥QQ?+ally extracts the partlcular data units:;

5

10

15

20

25

a circuit that arithmetically operates a value of each
of the sequentially extracted particular data, in accordance
with a predetermined algorithm containing a value of each of
the sequentially extracted data pieces as a parameter, so as
to provide particulaf'data units having been arithmetically
operated in correspondence with the individual data pieces:
and

a storage circuit that stores the data of first
information including the arithmetically-operated particular
data units, whereby said constituent data of first information
is stored with at least part of said constituent data of

second information incorporated therein.

14. An electronic information processing device as recited
in claim 13 which further compfises:

a readout circuit whicﬁ reads out the data of said first
information stored by said storage circuit; and

a reproduction circuit which reproduces said plurality

of small-size data pieces from the particular data units of

- the data of said first information read out by said readout

circuit, wherein at least part of said constituent data of

second information is reproduced by combining the data pieces



2. A nmethod as recited in claim1l which further conprises .
of . reading out the data of said first information " au m III"I"I
sai-d step of storing; and reproduci ng said pluralit

smal | -si ze data pi eces fromthe particular data units of - sal d f| rst

I nformation read . - 48 -

out’ by said step of reading, wherein at |east part of said constituent
data of second information is reproduced by conbi ning the data pieces
reproduced by said step of repr oduc_iré% _ 5 3. A et hod as
recited in claiml or 2 wherein said predet erm ned al gorithm contains,
as paraneters, values of the data pieces and the particular data
units. rebroduded i sh s réprédsction|@redir 2 wherein said
predeterm ned al gorithmincludes the steps of: 10 determning a
first variable corresponding to the val ues of the data pieces;

determ ning a second variable on the basis of an addi tion or

subtracti on Bweerd Mmaghine-grendableranarding medium qontaiHing agwUR)

first information including at | east one )
of instructions to cause said machine to store constituent

data of first information along with constituent data of
"5 second information, said constituent data of first information
comprising a plurality of predetermined data units, seid
‘machine-readable recording medium comprising:
means for dividing at least part of said constituent
data of second information into a plurality of small-size data
10 pieces;
means for arithmetically operating respective values of
particular ones of said predetermined data units of said first
information in accordance with a predetermined algorithm
containing a wvalue of each of said data pieces as a
15 parameter; and
means for storing said constituent data of first
information including the arithmetically-operated particular
data units, whereby said cbnstituent data of first information
is stored with at least part of said constituent data of

20 second information incorporated therein.

16. A machine-readable recording'medium as recited in claim
15 which further comprises::
means for reading out the data of said first information

25 stored by said means for storing; and



second vari abl e; and arithmetically operating fhesv

said particular 20 data unit with said operating val ue.

method as recited in claim4 wherein said step of . generating an
operating value conpares said first variable and sai d second vari abl e
and sel ects any one of predeterm ned

- 49 - val ues, including at Ieast.pfﬁpq 1, dependi ng on agreenent or
di sagreenent between said first variable and said second vari abl e.

6. A nethod as recited in claiml or 2 wherein said first 5 information
i's main informati aredris o1 atsprodwdirmg issid lirality off Gl laydRAidhta
second information is additional information attached to the main

i nf or mati on, piecdsurefdm sathe adpgattboalar datanfonihisi opfbeisadds mflilrat
than a volunme of said main I nformati on. 10 7. A net hod as
recited in climifiarmagion weadi quaby fSaist means for reading, wherein at

15 of said particular data units; generating an oper at; I
on the basis of a correlation between said first vari abl ea]e“m;!slmmﬂl"m " l"
ug oM s =

5. A

least part of said constituent data of second information is
5 reproduced by combining the data pieces reproduced by said

means for reproducing.

17. A method of storing constituent data of main
information necessary for a predetermined processing purpose
along with constituent data of additional information
10 unnecessary for the predetermined processing purpose, said
constituent data of main information comprising a plurality
of predetermined data units, said method comprising the steps
of: |
dividing at least part of said constituent data of
15  additional information into a plurality of small-size data
pieces; and
storing the plurality of predetermined data units and
also storing the individual data pieces dispersedly in
particular ones of the stored data units, whereby at least
20 part of said constituent data of additional information is

dispersedly stored within said main information.

18. A method as recited in claim 17 which further comprises
the'steps of:

reading out the data of said main information stored by



data uni 1 are sel octed 1rom among said plurality - of ol AEKANAIBKARTINN

data units in accordance with the information of predet&rnfned dne’of *
t he sorts. 15 8. A method as recited in claiml or 2 wherein said
first i nformati on contains plural sorts of information and said
particular data units are selected fromanong said plurality" of
predeterm ned data units in accordance with the information of
predetermned two or nmore of the sorts. _ gg20 9. A method as recited in
claim1 which further conprises t he steps of: .readi ng out
the data of said first information stored by

- 50 - sedid] ssttegp soforsitray ;i rand and : transmtting, via a
comuni cati on network, the data read out by said step of reading. 5
10. A nethod as rxepredtucing| saddo phinglifty t 0fr steldr-siae datat pdesesps
of : receiving the data transmitted via the conmunication

net wor k; and from the parytdgudaridafs and ta qfasadd geigdmformation yead

| eces
P out by said step of reading, wherein at least part of said

5  constituent data of additional information is reproduced by
combining the data pieces reproduced by said step of

reproducing.

19. A méthod of storing constituent data of first
information along with constituent data of second information,
10 said constituent data of fifst information comprising a
plurality of predetermined data units, said method comprising
the steps of:
dividing at least part of said constituent data of
second information into a plurality of small-size data.éieces;
15 for each of predetermined groups of said constituent
data of first information, arithmetically operating respective
values of particular ones of said predetermined data units in
accordance with a predetermined algorithm containing a value
of each of said data pieces as a parameter; and
20 storing the data of said first information including the
arithmetically-operated particular data units, whereby said
constituent data of first information is stored with at least
part of said constituent data of second information

incorporated in the data of the individual groups.



10 fromthe particular data units of said first |nfornat|on
contained in the data received by said step of receiving, WHIHIHI""IIH“"

| east part of said constituent data of second i nformat i

reproduced by conbining the data pieces reproduced by sald step of

r epr oduci ng. 15 11. A nethod as recited in claim2 which further
conpri ses a step of visually displaying said second information
reproduced by said step of reproducing. : 12. A nmet hod of
storing constituent data of first _ information along with
constituent data of second information, 5@ said constituent data of first
I nformati on conprising a plurality of predeterm ned data units, said
met hod conpriz0.ng A methblecast eg8itéd in claim 19 dvhdiah fnrathdre esimprdiesof
said constituent data of second information into a plurality of
smal | -si ze ddthe Etegess of: - 51 -
and sequentially extracting the data pieces; entially
extracting parti RRRding Qi the dagpdof Sal@r%%l%?‘ér#ﬁﬁféﬂ“g"a#%}‘ JFqred Py
said first infaormation; arithmetically operating a value of any

one of the $aidk&haMQGITPRAIHAM particul ar data, in accordance with

a 5 reproducing said plurality of small-size data pieces

from +the particular data units, for at least one of the
groups, of the data of said first information read out by
said step of reading, .whereiq at least 'part of said
constituent data of second information is reproduced by
10 combining the data pieces reproduced by said step of

reproducing.

21. A method as recited in claim 20 which further comprises
a step of wvisually displaying said second information

reproduced by said step of reproducing.

15 22. A method as recited in any of claims 19 - 21 wherein
said step of arithmetically operating operates the respective
values of the particular data units for each of the groups,
in accordance with the predetermined algorithm that is unique

to each of said groups.

20 23. An electronic information processing device for storing
constituent data of first information along with constituent
data of second information, said constituent data of'first

information comprising a plurality of predetermined data



predet er m ned algorithn1containing a val ue of any one of the

sequentially extracted data pieces as a paraneter; rledﬂﬂﬂiﬂlﬂi“"‘“lll I“I
I mos

step of arithnetically operating, so as to provide particu

units having been arithnetically 10 operated in correspondence with the
I ndi vi dual data pieces; and - storing said constituent data
of first information including the arithnetically-operated particul ar
data units, whereby said constituent data of first information is
stored 15 wth at least part of said congfituent data of second

i nformation incorporated therein. 13. An electronic information
processi ng device for storing constituent data of first information
along w th cansitd,uentaid elettraiicecdntformbdion i oprosessingns devics
data of first 20 i nformati on conprising a plurality of predeterm ned
dat a unieamprisging: el ectronic information processing device
conpri si ng: a circuit which divides at |least part of said

constituent data @ sEBRHLENf HPAEh oAiVHGeSy At deegtorPazt ofyysaig ze

dat [ d ] tially extracts the data .. )
dals P eoes Uniiiie Yanda *BE Sectnd infihation (e pa, PLUGRMA S

units frgplagﬁﬁﬁl—size data pieces and sequentially extracts the data
pieces;

a circuit which, for each of predetermined groups of
said constituent data of first information, arithmetically
operates respective values of particular ones of said

10 predetermined data units in accordance with a predetermined
algorithm containing a value of each of said data pieces as
a parameter; and
a storage circuit which stores the data of said first
information'including the arithmetically-operated particular
15 data units, whereby said constituent data of first information
is stored with at least part of said constituent data of
second information incorporated in the data of the individual

groups.

24. An electronic information processing device as recited
20 in claim 23 Whidh further comprises:
'a circuit which reéds -out the data of said first
information stored by said storage circuit; and
a readout circuit which reproduces said plurality Qf
small-size data pieces from the partidular data units, for at

25 least one of the groups, of the data of said first



said predeterm ned data units of said first information and
sequentially extracts the particular data units; 5 H!I’Im.l ll"“"ta“l@l "l"l
arithnetically operates a val ue of each of the sequent | a y €eX

particul ar data, in accordance with a predeterm ned al gorithm

contai ning a val ue of each of the sequentially extracted data pieces

as a paraneter, so as to provide particular data units having been
arithnmetically 10 operated in correspondence wth the individual data

pi eces; and a storage cirguit that stores the data of

first information including the arithnmetically-operated particul ar

data units, whereby said constituent data of first information 15 S

stored with ainfileaasttion treaid saitdby aesid neattowtatdreoiiit, whesetnmit least

i nformation incorporated therein. 14. An electronic information
processi ng depaxte @f rssidedconstityent| slatal3ofhi sacendt Hinfoompticers:is

a readout circuit which reads out the data of said first 20 I nformation
stored by saiRPRRQIURRI AY epbinipg the reprodyced HtRRI|FLR:rcuit which
reproduces said plurality of small-size data pieces fromthe

particul ar data units of the data of said first information read out

oS TSROy R e R R O R
5 of instructions to cause said machine to store constituent
data of first information along with constituent data of
second information, said constituent data of first information
comprising a _plurality of predetermined data units, said
machine-readable recording medium comprising:

10 means for dividing at least part of said constituent
data of second information into a plurality of small-size data
pieces;

means for, each of predetermined groups of said
constituent data of first information, arithmetically

15 operating respective values of particular ones of said
predetermined data'units in accordance with a predetermined
algorithm containing a value of each of said data pieces as
a parameter; and

means for storing the data of first information

20 including the arithmetically-operated particular data units,
whereby said constituent data of first information is stored
with at least part of said constituent data of second

information incorporated in the data of the individual groups.

26. A machine-readable recording medium as recited in claim



- 53 - reproduced by said reproduction circuit. 1
machi ne-readabl e recordi ng nedi um contai ning a group- of ‘ i ﬁ“l"ﬂ”l"“l"s"lll" IIII
t o scause said machine to store constituent data of first 1Aformation s =
along with constituent data of 5 second information, said constituent

data of first information conprising a plurality of predeterm ned

dat'a units, said machi ne-readabl e recordi ng nedi um conpri si ng:

means for dividing at | east part of said constituent . data of second
information into a plurality of snall -si_zqs ata 10 pieces;

means for arithnmetically operating respective val ues of particul ar

ones of said predeterm ned data units of said first I nformation in

accordance w28 whidledeietienedompoDsas hm cont ai ning a val ue of each
of said data pieces as a 15 paraneter; and means for "storing
said constituent datansffdr rnssading outnfohendaitanof nsaidi firstheinformation
arithnetically-operated particul ar data units, whereby said
constituent dsitered by rsaidmeanstfon storings andred with at | east part of
said constituent data of 20 second information incorporated therein.

16. A machi ne-redB@@ne fREFePTRINEING FRLd rRETRH T Qf Sall-size slaks ch

[urner SOTPL0S%a cron, vhe pllRaR LA 402 08 2a2Le0% 4
the groups, of the data of said first information read out by
said means for reading, wherein at least part of said
constituent data of second information is reproduced by
combining the data pieces reproduced by said means for

10 reproducing.

27. A method of storing constituent data of first
- information along with constituent data of second information,
said constituent data of first information comprising a
plurality of predetermined data units, said method comprising

15 the steps of:
dividing at least part of said constituent data of
second information into a plurality of small-size data pieces;
arithmetically operating respective values of particular
ones of said predetermined data wunits of said first
20 information in accordance with a predetermined algorithm
containing a wvalue of each of said data pleces as a
parameter, wherein said step of arithmetically .operating
includes a step of determining a difference in value between
one ofl the particular data units and a predetermined other one

25 of the particular data units, a step of determining an
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out* by said neans for reading, wherein at | eas of

constituent data of second information is 5 reproduced by conblnlng the
data pi eces reproduced by said means for reproducing. 17. A
method of storing constituent data of main I nformati on necessary
for a predeterm ned processi ng purpose along with constituent data-
of additional information 10 unnecessarggfor the predeterm ned
processi ng purpose, said consti tuent data of main information
conprising a plurality of predeterm ned data units, said nethod

conpri sing t hepeteefing valuef using, as parimetbnrg, athéecdiffpsehcefl and
constituent data of 15 additional information into a plurality of

smal | -si ze datalue of prrasf thel data pieces sngd inngstere qff Wl thmetiically
predeterm ned data units and al so storing the individual data pleces
di spersedly i9peratingaat valmgr ofndhepfonecparbiewlamt datiai usitnwed/dnthe
least 20 part of said constituent data of _additional information is

di sper sedly ﬁ%‘?%ﬂ“’v&%%@%’é?ﬁlﬁlw*ﬁ?or%‘ﬁl on. 18. A nethod as
recited Ié] Clalnllgtg@igg éﬁgtég¥é o alaeilrst information including the

arithmetically-operated particular data units, whereby said
constituent data of first information is stored with at least
part of said constituent data of second information

incorporated therein.

10 28. A method as recited in claim 27 which further comprises
the steps of:
reading out the data of said first information stored by
said step of storing; and |
reproducing said plurality of small-size data pieces
15 from the particular data units of said first information read
out by séid step of reading, at least part of said
constituent data of second information being repfoduced by
combining the data pieces reproduced by said step of
reproducing, and
20 wherein said step of reproducing determines a difference
in value between one of the particular data units and a
predetermined other one of the pafticular data units and
reproduces one of the .data pieces on the basis of the

difference.



the steps of: r eadi ng out the data of said main inf
5 N

step storing; and reproducing said plurality of sha

pi eces fromthe particular data units of said main information read
out.by said step of reading, wherein at |least part of said 5 constituent
data of additional information is reproduced by conbi ni ng the data

pi eces reproduced by said step of repr oduci ng. 19. A et hod
of storing constituent data of first _ information along with
constituent data of second information, 10 said constituent data of first

I nformati on conprising a plurality of predeterm ned data units, said
nmet hod conpriz9ng A method sscpecifted in claim 2% or d28ignldreé basapdirdtep
said constituent data of second information into a plurality of

smal | -si ze daof pletaoninity an operating ofaluedeinglndesi @ owgkewf ofi d
constituent data of first information, arithnetically operatin
respective detexmining & fixst variabdacsorresperding da é‘%ﬁ H@é“&a@g e ts
in accordance with a gredetern1ned al gori,thm contai ning a val ue

of each of sdiYYatBlPFeces®asSk®Par et detezpining a se i NPTRPIRL a

of said férStcéfgégﬁg%éfgbl gléggémh{£¥érence and a step of generating an

operating value on the basis of a correlation between said

first variable and said second variable.

30. A method as recited in claim 29 wherein said step of
generating an operating value compares said first variable and
10 said second variable and selects any one of predetermined
values, including at least 0 énd 1, depending on agreement or
disagreement between said first variable and said.second

variable.

31. An electronic information processing device for storing

15 constituent data of first information along with constituent
data of second information, said constituent data of first
information comprising a plurality of predetermined data
units, said electronic information processing device
comprising: | |

20 a circuit which divides at 1least part of said
constituent data of second information into a plurality of
‘'small-size data pieces and sequehtially extracts the data
pieces; |

an operating circuit which arithmetically operates



arithmetically-operated particular data units, whereby said
constituent data of first information is stored with at | east

said constituent data of second information incorporated in the 'dat’a

of the individual groups.

20.. A nethod as recited in claim219 which further conprises '

%*

L AR

- 56 -
the steps

of :© reading out the data of said first informati on stored by
said step of storing; and 5 reproducing said plurality of
smal | -si ze data pieces fromthe partigcylar data units, for at |east
one of the groups, of the data of said first information read out by
said step of reading, wherein at |east part of said constituent data

of second i nfxgdpédoive SvakfesdoFe pditicil£10ndnes Ngft Baidatprgtictasnined
reproduced by said step of reproduci ng. 21. A nethod as
recited in cl@atva20nitiecioff usatdr fivapr iisnFormation strepactovdasnee! with a
di spl ayi ng said second information reproduced by said step of

repr oduci ng.

wher ei n

10

15

20

25

predstermined pajgorblhas coatadadnon arNalie cpi sachy of =aid
S B18Bed" o' d Nitameted, CRELALiNTsa08 Sperating Shicuit ©
includes a circuit that determines a difference in vaiue
between one of the particular data units and a predetermined
other one of the particular data units, a circuit that
determines an operating wvalue using, as parameters, the
difference and a value of one of the data pieces and a
circuit that arithmetically operates a value of the one
particular data unit with the determined operating value; and
a storage circuit which stores said constituent data of
first information including the arithmetically-oﬁeratéd
particular data units, whereby said constituent.data of first

information is stored with at least part of said constituent

data of second information incorporéted therein.

32. An electronic information processing device as recited
in claim 31 which further comprises:
a readout circuit which reads out the data of said first
information stored by said storage.circuit; and |
a reproduction circuit which reproduces said plurality
of small-size data pieces from the particular data units of
said first information read out by said readout circuit, at

least part of said constituent data of second information

- being reproduced by combining the data pieces reproduced by



Accor dance w t h Lhe pr adet or mi ned al gori thm that 15 onidoe | lgllﬂelmfllludllll Il

saisd groups. 20 23. An electronic information processing vicceLfor s
storing constituent data of first information along with constituent
data of second information, said constituent data of first i nformation
conprising a plurality of predeterm ned data

- 57 - , units, said electronic information processing device
conpri si ng: a circuit which divg4les at |east part of said
constituent data of second information into a plurality of 5 small-size
dat a pieces and sequentially extracts the data pi eces; a
circuit whi chsaidrrepoddettpordeiecuitedand oups of sai d constituent
data of first information, arithneticall oper at es respective val ues
of particul ar oneswhereind s®mld pr age: atderdat gigguds | ideterip@8e A th
a predeterm ned al gorithm containing a val ue of each of said data

pi eces as  differppogein valyg between one pfthe Rarkicuiar gats Wiilkss
t he dat f id first I nf ti I ncl ydi h .

e ot o 754 A Pirbliptpmiril SHEELSho 08 Wl B3I ar dst jnits ana
const| tu%nt %&@énéééStodenf 8@”8{1118 N data pieces on the basis of the

difference.

33. A machine—readable recording medium containing a group
of instructions to cause said machine to store constituent
data of first information along with constituent data of
10 . second information, said constituent data of first information
comprising a plurality of predetermined data units, said
machine-readable recording medium comprising:
means for dividing at least part of said constituent
data of.second'information into a plurality of small-size data
15 plieces:;
means for arithmetically operatin§ respective values of
particular ones of said predetermined data units of said first
information in accordance with a predéterﬁined algorithm
containing a wvalue of each of said data pieces as a
20 parameter, wherein said step of arithmétically' operating
includes a step of determining a difference in value between
one of the particular data units and a predetermined other one
of the particular data units, a step of determining an
operating value using, as parameters, the difference and a

25 value of one of the data pieces and a step of arithmetically



Is stored wwth at |east part of said constituent data of T
i nformation incorporated in the data of the individual ing I"""Il'l”“l

24« An electronic information processing device as recited * qntcla

23 which further conprises: a circuit which reads out the data
of said first I nformati on stored by said storage circuit; and

a readout circuit which reproduces said plurality of smal | -si ze data .
pi eces fromthe particular data units, for at 25 | east one of the
groups, of the data of said flrst -

- 58- I nformati on read out by.said readout circuit, wherein at |east
part of said constituent data of second information is r epr oduced by

conbi ni ng t heopeamiothgea valuepiofceshe one pariculdr ndatianend&adeihe the
recordi ng nmediumcontaining a group 5 of instructions to cause said
machi ne to stdgtenwined teperating vlvwenfandrst information along with
constituent data of second information, said constituent data of first

i nf ormati on c‘Bﬂﬁ‘?m figra ﬁFBFéPSt y the pldéd:é‘t ef é%"-‘%?éi a iQEmatlgry

machi ne- readabl or um c or dividin
at | east part r&ﬁ \é 5 U}é’ﬁ:{ eti?crg){iy—ogerated particu ar c'Iata units, 9

5 whereby said constituent data of first information is stored
"with at 1least part of said constituent data of second

information incorporated therein.

34. A machine-~readable recording medium as recited in claim
33 which further comprises:
10 means for reading out the data of said first information
stored by said means for storing:; and
means for reproducing said plurality of small-size data
pieces from the particular data units of said first
informafion read out by said means for reading, at least part
15 of said constituent data of second information being
reproduced by combining the data pieces reproduced by said
means for reproducing, and |
wherein said .means' for reproducing determines a
difference in value between one of the particular data units
20 and a predetermined other one of the particular data units and
reproduces one of the data pieces on the basis of the

difference.



data of second information into a plurality of snall-size data

pi eces; means for, each of predeterni ned groups of said
constituent data of first information, arithnetically 15 operating
respective values of particular ones of said - predeterm ned data
units in accordance with a predeterm ned al gorithm containing a val ue
of each of said data pieces as a paraneter; and nmeans for
storing the data of first information 20 i ncl udi ng the
arithmetically-operated particular data unggs, wher eby sai d
constituent data of first information is stored with at |east part of
said constituent data of second I nformation incorporated in the data
of the individual groups. 26. MABE T rR-A aadhbl e recordi ng nmedi um
as recited in claim - 59 -

25 whi ch further cMethe@sand Device feunStoningediin dnformetdena wifth
said first information stored by said neans for storing; and

means for refefagiaked Adftrignal {Intprma 5 Pheraint r om t he
particular data units, for at |east one of t he groups, of the data of
said first information read out by said neans for reading, wherein at

| cast part of saldy,  oofQShdin2hedthebn S bOLLIBELA" ddstiona

5 information incorporated <therein, data constituting <the

additional information is divided into a plurality of small-
size data pieces of, e.g., one bit; Then, the respective
values of particular ones of predetermined data units (e.g.,
bytes) constituting the main information are sﬁbjected to
10 operations in accordance with a predetermined algorithm
containing the wvalue of each of the data pieces as a
parameter. The respective values of the particular data units
in the main information are modulated in éccordance with the
values of the individual data pieces in the' additional
15 information; at that time, only some of the data unit values
are altered with the others left unaltered. The operated main
information is stored into a stdrage. The stored main
information is read out, and the individual data pieces are
reproduced from the particular data units by inversely
20 executing the algorithm.
(Figure 1)
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conbfning the data pieces reproduced by said neans for 10 reprodué(%g.

27. A nmethod of storing constituent data of first

informati on along with constituent data of second information, said
constituent data of first information conprising a plurality of
predeterm ned data units, said nethod conprising 15 the steps of:
dividing at |least part of said constituent data of second i nformation
into a plurality of small-size data pieces; arithmetically
operating respective val ues of particular ones of said predeterm ned
data units of said first 20 information in accordance with a
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5% storing the data of said first information including the
arithmetical ly-operated particular data units, whereby said 2/6-
constituent data of first information is stored with at | east part of
said constituent data of second information I ncor por ated therein.

10 28. A nethod as recited in claim27 which further conprises t he
steps of: reading out the data of said first informati on stored
by sai d stlep of storing; and - reproducing said plurality of
snmal | -si ze dat g piletes 18%romthe p&&i cul argdéta uni 28 of sai #3irst
information reag ( out hy said step of read{ng, at |éast part(of said
constituent data of second jnformation b : duced b nbi nif ng
the data pi eces|fppr oddicesobpy sdi P step of

wherein said $t 0 EER0ARIN
bet ween one o [

one of the pafqt’ - ' prgutce
pi eces on the}bag d ' :
- 61 - 29. 3 i P7 or erei ai d $tep
of determ ni ng 2 e, ' 4 NAp of

COMMUNI- crU| | ROM RAM TONE
%%ﬁ%m GENERATOR
C ) Y ) )
13 =21 22 23 24
T0 NETWORK FIG. 2
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v
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determining a first variable corresponding to the value of the Jlgt a
pi ece, a step of determ ning a second variable 5 corresponding to said

di fference and a step of generating an operating value on the basis of
a correlation between said first variable and said second vari abl e.
30. A nmethod as recited in claim?29 wherein said step of generating
an operating value conpares said first variable and 10 sai d second

vari abl e and sel ects any.one of predeterm ned valyes, including at

nt between said
An el ectronic

| east 0 and 1, dependi

CELEOTRANTC: ENFON LTMPARTING PROQME‘S’S&EI9’[r ee
first vari abl e and sai : :

i nformation processing 1 constitTuent data of first

i nformati on al ong wi thjconsti SEToENTENTS O d%&GBIAW second E‘r{f\o tion, said
constituent data of first Lnfor mat _ ality of
predet er mi ned dat 3 Qggpesm ng
devi ce conprils . e | east
part of sai p f second [ nformatlon [ nto a
plurality of snma IBI%@L'C tat T cﬁﬁ% E W TEM‘H/Y\ g(t racts the
gg;?at . pi pces; ELECTRONI%@% Ré g ar 3PBnetical ly
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- 62 - respective val ues of particular ones of said predeterm ned

data units of said first information in accordance with a 4/6
predeterm ned al gorithm containing a value of each of said dat a
pi eces as a paraneter, wherein said operating circuit 5 includes a
circuit that determines a difference in value bet ween one of the
particul ar data units and a predeterm ned ot her one of the particular
data units, a circuit that determ nes an operating val ue using, as
araneters, the diff T ere TopARRcOF the data pieces and
g. 10 circuit that ari rrg'! (ﬁf\{l@%@r lf?llﬁtﬂan“e\/l"sti( ébn[ t):e one g
particular data unit wt ' ; and a
storage circuit which stores said GBHSEPRHQHUIdhta of KM 1st
information including tl ' ' ted particular dat a
units, whereby sajd T O ARLT O or ed
wth at | eastypar &Bﬂg@ M@mm ?‘Z@Wt §fGﬁf‘ﬁJﬁ%§[§ Tgféﬁg D a8 rrgé
i ncor porated therein. An _eNectronic infornation processing
device as recited in cl a| mQRQW(gl CB(tNd:ber conpri L% 43 a
readout circuit which réass—ett—ihe—eat-g—ot—sei-g—i-fst—>0 I nformation
stored by said storage-circuit; and a reproduction circuit which
reproduces sai{prorartty or—smarf]- si ze data pieces fromthe
particular datq units of said fir information read out by said

readout circuif, at Al | b 4
i nformation 2% being teprc aYataia . s—data-—Ppi eces reproduced
by

b<= KEY CODE
46 c = VELOCITY BR¢0
L\
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r epVS one of the data pi eces on the basi st of the di f f erence.
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Jox IIX TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

"o store main information with associated additional information incorporated therein, data constituting the additional
nformation (A) is divided into a plurality of small-size data pieces of, e.g., one bit. Then, the respective values of
»articular ones of predetermined data units (e.g., bytes) constituting the main information are subjected to operations
n accordance with a predetermined algorithm (B) containing the value of each of the data pieces as a parameter.

The respective values of the particular data units in the main information are modulated in accordance with the values
f the individual data pieces in the additional information (D); at that time, only some of the data unit values are
JItered with the others left unaltered. The operated main information is stored into a storage. The stored main
nformation is read out (G), and the individual data pieces are reproduced from the particular data units by inversely

:xecuting the algorithm (H).
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