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Outline of Prof. Mikami’s Doctoral Dissertation
“MUSAS” (Music Arrangement System)

Katsuari KAMEI, Kazuo INOUE

Abstract
One of the authors of this article, Prof. Inoue was a supervisor of him when Prof. Mikami
was a graduate student in master s and doctoral courses. Prof. Kamei was an assistant

professor then and helped his research in Inoue Lab.

This article gives an outline of Prof. Mikami' s doctoral dissertation entitled “A Study on

Knowledge and Its Structures for Problem Solving in MUSAS (Music Arrangement System)

In the history of the artificial intelligence study, it was a time of the interval of the second
golden age represented by expert systems and the second glacial epoch to come from now
on when he described his doctoral dissertation. Although it was in such times, he adopted
a problem of music arrangement as a doctoral study theme and expert systems as a solver
to solve structures of “human creation.” The problems he treated are not yet solved in
the current artificial intelligence studies and the fruitful results in his doctoral dissertation
before the quarter of century are still fresh and interesting for all artificial intelligence

researchers.

The authors want all readers of this article to know how he expected his dream in music
to artificial intelligence and how he challenged to its difficult problems, and then want to do

this article with the time when we remember Prof. Mikami.

May his soul rest in peace.
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MONOTONIC

Interpret the melody
music fom  bridges

MELODY

Original melody

fa)

ARRANGEMENT
STRATEGY

Select the chords

melodic acquirements
motion of chords
typical chord progressions
chord functions
substitute chords

KEEP TONALITY

Stage of
harmony

Generate the harmony } :
original moods h%l‘a S. on generation
natural part-melodies dited ttion

FOUR-PART
MELODY Four-part
melody

X3 : RHEOHFEHM O X4 : FH XFLOT7OEX

SOUND NATURALLY



= REWeA O SC [fill S A7 4 MUSAS OREME I BT 55k L 2 ofEIClE T 2078 ] oMl (B - 4 L)

Staff notation

Pitchnames | C CE DDEE F Ft GGt AAELB
_Symbols cccddde f ff gggaaa b

X5 : ARREICLBRE L TOFRDREESRE

2.3. 2. BEABEI— NORE
e — FeldaeMzl L CoOREEL 5 2 2k aliErFI5I—FThH), t=v 7
(tonic; I) %7 K 2+~ | (subdominant; IV). F 2 F > b (dominant; V) ® 3 AN FET 5,

2.3.3.a—KF7O5L vy a iCBd B1&5E
TAHEE T, o — N2 808 Toa— N2, o a— FIC#ETT A2BoMERS S &
bW NEE— 3> (motion) HHFAET 2o

234 F7FRY7 A MIA—FORE
AT, 7Y 7 vy A2 — FEERT Z7-012 13O IF-THEN )V — )V &2 {Ek L 72,
UTIZFD—fl %R,

IF & 5 IX[H 1 OFERE T — 2% [cM]
VIR
Passing notes (d) 25459 %
THEN Xio7 Ry 7 A Ma— N [cMI] TH 5

2.3.5. \—FZ—4R
234HITIRONIZAFOT KT 7 VA MI—=FaeHWTA4N—= M AUT 4 B b L)1
TFARTBEDONPN—F == DIZ0ODT + 142 v T HFETTHETTH D,
RIATATIR, AT F VA A07 4 %8 18— b OGREEH) (T LAFE OBERE
(closed voice) 215457+ A4 2V 7% 7)o FV I FNATT 4 %5 18— MEEL TS
DiF, ANHEREERICLIDZoMo 2074 #ELMADT, FHlOAf 2=V %KL TBE
72 Thb,

2.4.7OM2A4 T AT LICK ZIREBOKERER & £ O EEM

AT, WO G E L) D xar 1, IHHPHEERO [FRE AZ] LK
HfEtio THE] TH B0 [HREAIT] OF VT F VAT 2 HHHEETECLHE6 LR,



BORFHF 23 — 4, Mar. 2016

INELGALLZZSOPHT DR LETH L, B, MEOOTED ST L33 S
ThHHILEZRLTVD,

T3, M7 0 2KRBOHEARERT — NIRRT &A% LTI BV TEHB Wz Skelton notes
EMA T ZOMAELEIZL YT ORTERIRENLT N7 v A ha—Fefktbd, 72,
ok A Y TIPSR R R O BERE (closed voicing) FERH L7z, K8+ Y F v
AT 4 %551 73— MIZTEE L T closed voicing # EfTL72FHRTH S, (a) 1FZFDEFIZ L
HEHTHY. (b) FTHMELTORITHL, INOORHREERLEY . ABOHIZFHR

ICHZZHN—F=—Tld%<, = FEXRX=T v I haN—FE=—t%>oTNT,

TR LEE DO Z B DR ENT 2o

ZDYVAT LD

b4
ﬁ : e Z — -! y
., & e =
5t S=a = =
h ] 1 ~ ¢ lgl
K6 :AVTFA0TF 1 [FEAIF] OREGHERET
‘Symbolized melody
Basic functional gCICOIOd QgICCl]g o
.chords. - cM cM
Advanced chords cMg ' cMG
ac|c o[do|[e oJoo]oo][ealg o]oa
dm?7 cM 11 cM
dm?7. cM cM6
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Priority Chords
C C6 '
Level 1 F F6
G G7

CM7 Am7 Em7 C7 Cm7
Level 2 FM7 Dm7 F7 Ddim7
Fm7 Bm7-5 D7

D7 E7 A7

FVTFNAUT A DOEDPZDIT— FOWEFIIH2UE, 20— FOFHEMEIZE < % 5. L
MLRAS, Ml idEo [FHiME] 223025 2HETHELTVLLIEIEZONT, £
OB AR D EEM I L T T, LT 2 013WEETH 5,

AIFZETlE, 2— PGS FEZ S I 2L —3 2 0§52 L THIEL LIRS 5, Z DM
OFEHENIE, TO#E) Th D,

chord (priority, chordname,

[[root, grade], [3rd, grade], [5th, grade], [additional, grade]])
F7o, EBEORET— FCM7 TIRRO L HIZEH I N,
chord (1. 'CMT7, [[c, 10}, [e, 91, [g, 8], [b, 71))

Z 2T, priority (T T — FOBEELMEMEF L, 1 BSREISTIHKR 2, 3 & %%, F72. root.
3rd 126t < grade (ZZ OFEASSRK E T EHAEAE L, 10 29 RESHETH S, O grade &
HWwT, Z0a— FOFHiifEZ L TFORTEZ %,

Aflifi= ——— x 100
10 N
N HFo¥ 4HTFORES
G HEDFOaA—F/)—MIXT5
AP

WARIIZIE, COFHIEDOE T — REZOBMXEOA ) P F N 207 1 12 LT LD #E
YITHHEEZONLD, LR LI Ica—F7ars Ly aryofELHY 20 F FPE
T2 DITIZIE Vv,
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UTIERIF U b~ b2 2 =TV ANVT~D T RIF U FP~F3IF v b~b=y
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V7 ~1 - G7~C
IV~V7~1 F~Gr~C

MUSAS IZEH SN TV AHEIET — FOE— 3 VIZEHTeMEH b, 5 EREIZHEH £—
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FHRZHENE LTEI 2 2] £WVW) S LDV H#TH L. a5 B THE BTl
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3.3.v3aL—Ya R
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K.B.S. on
functional
chords

K.B.S. on
diatonic
chords

KB.S. on
whole

chords Stage of chord selection

—

10: FUTFA07F 1 H50O— FRERE

( h KB.S. on

) motion of
Presentation
for chords

functional
chords
Verification
of chords KBS. on
motion of

G . J fifth
Stage of chord selection

M:aA-KF7OJLbyyarhr50a—KERE

33 1. AU FNAOF 1 AS5DIA-FBRICKZ S IaL -2 a3 R

fEH L 7211k Take the “A" train T, 323 fi Cik <724 2 — NS O grade % 4 FE$A
BELUT -7 2209 b T—FRBVEREZR LD DT, £ grade I3 root, 3rd.
5th. additional DJEIZ 10987 Th o720 ZIUIAMON—FE=Z—KEIZIHS LEHLET
bHELBEFZ D,
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bar 1 2 3 4
original melody | 0.0.0.0.9.9.9.9 %666006¢ eg g ininigtaty |isininin inigintg
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