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A study of experimental psychology about timbres of
non-homogeneous harmonics

YOICHI NAGASHIMA'

This paper reports a study of experimental psychology about timbres of non-homogeneous harmonics. Inception of the study is the
topic of the following three: (1) the incongruity tonality manner in CG/music work "AniMusic", (2) in computer music works of

author's own, and (3) the finale of Mahler 2nd Symphony.
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The instrumental coda is in this ultimate key as well,

and is accompanied by the tolling of deep bells. Mahler

went so far as to purchase actual church bells for
performances, finding all other means of achieving this
sound unsatisfactory. Mahler wrote of this movement:

"The increasing tension, working up to the final climax,

is so tremendous that I don’t know myself, now that it is

over, how I ever came to write it."
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Fig. 2 Sonogram of “Tubular Bells”.
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DA DU &2 50 T, IUE L 726940 [EiE ] = — X5
45y (K990, K3 IC >\ T, BEETHD [7avr (R
W) OEBHFEMN LIz, LI ZCTEHEROIZ, &
ERRC T DENWEEFEOCMIDIFETROER TH LR L ST, &
DX IT fundamental N Z X 72 o 72 0 EEE SRS &
RAMRIZ o720 L0 ) Rl FEo T D, 1o T, B/%
Z MR 2 X G IR ISR C & 5 B H A 720
%D\@b®fﬁmybybﬁﬁﬁj@%Wx%@haﬁ
ﬁmowfuﬁb@wawiﬁﬁigf%éoﬁwtw@

. A7y F LMK E RO~ A N T DO a—FH

@%%®¢T® DEEIBEDOE v F OEHRE VO T
HD, ZNLREOSHT L ZORERIZ W TIESCHEk6] [7] T
WHELTWAEDTI ZTITEET S,

5. AniMusiclZ& I+ 5 EMED O
SEEICHE L AniMusicDF v A L/ ~)v/ I TFHD
FaMELN TS H ey FIGERMKOH 5 1D
LM ERLY D L— B — DRI
Cm—»Ab—»Eb—»Bb—»Db—>Ab—>Eb—>
Eb — (Cm)
WS v vl a— RigfTAa2E BV IRLTND, A
07 4 —OFDOFHEUNMIX [6-F—Eb—C] ThH5B, £L
THBEDRA T35 LERFH LT, BGMD =2 — NIZRKR
DEFE FITERH T,



i B T Sr R
IPSJ SIG Technical Report

Dm - Bb - F —-C—Eb—-Bb—F —>F

— (Dm/Bb)
EWVWIO R a— NEfTE2M, MV IR L Tk OBbTH
boTWb, LIANZZIKELSNTWAZnyr %
DOECOHICHZ 2 2 ERA L. RPN T 2R
KDURFHH D A 0T 4 —D [A—>6—F—D] I1Zxf L T5a44
FETZT FD TE=D—=C—>A] LB->TWn5, TORYIDES
DOEMKIL, 2% HDODE & 3% H DOCHE2BOMD Fi 1 > Dmd
A= UICHEESNTHWAD TS AMZ B, 2/
BIZEA S A 0T —DAFN, 20 B DOBGMOD == — F:Bb
ERBICABRBRE oo T, I 2 TEAEBIIRR 2
b, TNLIE, HEICHZ 22 A 0T 4 — O ITAn-FR 72
DIZBGMIZDm-BbR T 572012, [RREIZE 2L Z TR
FBIRAFex . & s LT x EViEfEK & 2> T 5,

i, BEROMIDIFIRY 7 > KO DGlockend -
Uy RIEHTORERP G, LT XS B Lo TS &
EZzonb, Thbb, ZoRMOEMEIZ 2k LT
PR LIzv e a— FEITCIEIIL T, v—r &1
AT 4 —HBOFEEUVEZ TEY, ZO&kOEH
DEZAT, AT 4 —0OMIDIT — X IZEGFHICHE - T
[A>G—=F—D) LB ETHDH, LNL, ZZTAR
T A=Y= DFAL L TMIDI T B ST AF = P10
FD TGlocken] ZHELTWAA, ZoFIF, HicMz
2 DK EBOIRMEFIIMIDITE 25 /) — b D8/3EFIC
FIEEWE Yy FROT, a—RKDAaT ¢ —iZxt LTRE
AER T FTOFEO AT 4 —D LI ICH I A 5DTH
bo MIDIFRD A —/7 A RL—3 a3 BT, ¥HLT
BT A MG T IO K D AT DIRNE B O HELR
BERTLZOTHNIE, TOMZ ZHEEHRSE5BL
T, BRMICZEOFEGOD A 0T ¢ —85 2B L,
HLETHICHMZ 25 A 0T 4 —DNRROPWE L EfKE
Brznwrk o icfeth/fRicE b0t Bbns, Ko7
72T D Z DOAniMusic DTV TiX, Mahlerd & 91
luntunedZ2 ¥ > K| 2RO TVWHHFEWNDOT, 22
TN — FEHEY LAY v TO—FEDO R TH - 7=,

6. V7 bz 7MDIFIRIC & S HEREEER
AR OBEREZ T T, REIZ7 v v 7 RmOMDIFIRT
AT 4 —ICEMENEEN DB G5, HBREERIZL -
THERT D Z LiC Lz, BAREYIZIE, Max6/%y FIZ X0
EL 7z (Web[6]12T Y —RA/FEITHRE b AFT) . KfED
AP CIEE IR & U TRoland 4> SC-55mk I T2 ] U 72723
4 AR OE A AESC-55mkII LA U1 /T hF =
VTHELTREREOT Y RRELND 2 &R
RAVSHIIZ Z DR L2 BT, Z 2 TliMac I HEEHES# &
NTWBGeneral MIDIHMAY 7 b7 HFRETEHZ &
T, Mac S 2 HNIZZHOPEHRE TRIKFHICERTE D L9
ZL7ze ZOEBRH/ Ny F Ttest07. maxpat] OLEILE
FZEUTOES> b DTH D,

i. IChhoRREWOHDFET ] ERT. F—HK—FOD
M1 ANERDS

(©2013 Information Processing Society of Japan

Vol.2013-MUS-101 No.1
2013/12/23

ii.  BGM(KS LEAILT U TUNTDII-VETHAZI < LEY
IZERER) MR EY . YU FOBEZHEDR., ¥—HR—FK
D 2] AAZEKRDDB

iii. BGMANIEH. FIERZ DIV IDTRAMERD., .
F—FR—F®D 3] AhERDD

iv. FSTULDRBNIERR—ZX—TRIIZRS L &EIT.
F—FR—FK®D 4] AK%ERDHB

V. BGMA\FE B, EERFILBGMAYT - LHi< & T, A0
TA—DEHIZF—HR—F®D 5] AAERDB

Vi. BGMICE7/BDAOT4—(UL21zU&-2TLB)H0
U, ThIFHEE 5] Z&&H

vii. S5EWIELAQTA—HEFTLENY, ThixFE-1=K
ATV FE M) £EEH

viii. 1&#3 & TWEWKEBRAETYT, 1HBL5ETEY
Jy Y LTHEHTTFSLY] LT, RE—FIZF—AFKR—
FD 7] AhERDB

iX. RRIZBBELEISVAKR—XFEZ1-20FHDOHEES
FRR(SGUALKBIEE) . FEHBMETEOTHEL
o)y BSEA R LR

X. 0EETEETHET 7ML Ttest. txt)] #E=HL.
FOABZAERLTRIBIZAAILT., EXF

FERITEFI UL EZM R ET A R AT ¢ TSR FR
DOFAENZHET D, EHFO2AAEMITEMER TR
THA ) (201344 H 23 0) K OBEIA AT EMRE 55
TR F] (20134 A22H) IZBWTC—K I To 7, FTHE
BRI & & e 2R T B 1643 R . ERAMIZ2-35 T
BT, PERE IIHET R 72349 N T 195%0> B 225k F
TO AT 4 T EREAE4S N (32, B13), #2305 0L
T OMFE A () EEEANE A B2 L ERFRER
(B1) Thol, THEBRICONWTIET V7 — FEES 72
Moleh, TNITAHOBETH D, LTOR4E, Zo
FEERY 7 FDAA VEEDOFHORT Th D,

Bad (:_;) ’1_ - ‘7 = ‘? - T‘ . F Good ("0")

INDSEROBEORRELOET, £ &
—R—ROMIEELTHTTE L

Bad (;_;) ’T - ‘7 - ‘? - T‘- ? Good ("0*)
FNHERSARDT DY KRB A TEEL
et EHOBEICIERIBICAMSETTEI W,
Tl K- K OEERLTF=

B 0 =] -] (=]u}

Bad (;_;) \L-B,"i- 4 .\i Good ("o*)
Rie, 1D S5FCHARMERY V%S Y
v LT, ENMODRITT T EZMHRALT
TEW, OKRSF—R—ROEBEBLTTFEW

Ao =] (=]}

Bad (:_;) F = E B l? = ﬂ i F Good ("0*)
1S TS CRACRBI R AR—RE —hER
FI(CTETEBEMTLTHOK), TIEFER
ICED Tl F—R—ROMZERLT TS W

X 4 WEBRESEER Y 7 b OEEH]

Fig. 4 Screenshot of the experiment program
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Fig. 5 Screenshot of the analysis program(1l)
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Fig. 6 Screenshot of the analysis program(2)
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Fig. 9 Screenshot of the analysis program(5)
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