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Harmony analysis of harmonic modulated music signals
GUO Tianyi, MENG Zihou

(Communication Acoustics Lab of Communication University of China, Beijing 100024, China)

Abstract: The sinusoidal plus residual noise model is used to modulate harmonic components of dynamic music
signals of different instruments. The subjective evaluation experiment is carried out to compare the auditory sensation
indicators of consonance, roughness, naturalness and sharpness with different modulation modes. The results show
that the effect of harmonic modulation on the sense of consonance is consistent in different timbre types, and the sense

of consonance is related to the mode of harmonic modulation.
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Table 1 Timbre and grouping of material selection
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Fig.1 Short phrases used in material
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Table 2 The modulation modes
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Table 3 The modulation modes of different instruments
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Table 4 Evaluating indicators of auditory sensation

FEbR AR TEPRARE

WA HONE BE W E

BRI FE TR LS A 2 o 7 A Y 7 e
ik % PR AR ARE B

N AR RIS, [ DT

1.3 SLIFEmMIdiE

SEIG 1R RVVEREVE, St LA A5 5 1K
ﬁﬁﬁhﬁ%#y%%ﬂﬁﬁSﬁREy%SWT
RLIVEARI /T . 22 FIRAR /N . 22 R BRI
TR ERBIRK, ZREIRKSA TG
Wi. BT RS A R R 22 RN,



328 B

HoOR 2023 4F

PRI S 56 2 328 P X PR 75 i ilont A [ 1 il
AL TR PR 25 R AT O LE A

AU A 30 Lk, BAANERF, F
W N18~22%, WrJpK-TEIIEH . N 7 ARIEG O
HSLRAS A & B —E MAEEE, JFRensWlngig
MRS WEE N ZER, Pkdand —EREmr&
gk, IFHAUr LRSI 28, Wil (B
B lb R V% ELPRAN Tk U e R A B
R XFEIRIEREARA 1 T E TEUIEE R
WL, WA B R B RHER A . S8
56 A5k FH S PA AR I LB T B, W e dR T I
N THBEAT G — W A, SO0 3 A U 1
B ERLINT5 dB(A), RZ AR BEAT S50 1
Jie

PO TR B 78 B SRS T KPP TR AR Y
HEE B BUE AR AR SR, SERERKZIN T h.
S 1 R IR 5 LRI E 5 S EE S
JRAR S AT XS LEVPAR . BE R AR AR 23T 13 i Ak 2R
Jr IR b, 3L 65 X5 5 70y 5 AT BEHLI 4%
B BT R SR AR A5 S AT T L, F
RGN RIS REATIT 20, MEVEE N-5~+57, H
0 RRTERAN, HMERIE RN IZIR TR A
PEREINERFEAR, ME A BAE AR A 22 57 (1 O B
Wil . Sie2 g a Al 7 MR EE ST
PRt HES AL G, BRSO 21 XE T, Bt
ATBENUBFRE TS, ik 7 AR R XHE 5 AT 20
2 e PRI (0 4 i I AT AR AR AL o

2 SRIRER Kot

2.1 BIRBEMMES

AS2 56 K 5 N R AR 56 O v AT AR AR
oo, FEAN RIS [A) 2 B AT P R SE S, ABRERE R
A/ BRI 10 AR o FFxT B i i H 1)
20 LRI G IAT WE— BRI, TR R
ANFEBR BTN L 1) 7 B B AR R R S flis . 3RS H
FIEE KT 0.85,  DRIL Ik H Aot il B i ds e —
A -

%5 BIRHEHEHRR

Table 5 Cronbach's a of each evaluating indicator
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Table 6 P-values of notable auditory sensation between dif-
ferent timbres

o BEPHE

TR ZIR-EE A% -tEE
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Table 7 P-values of notable auditory sensation between dif-
ferent modulation modes
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Fig.2 Categorical scales of auditory sensations for different
modulation modes
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Fig.3 Scores of psychological evaluation scale of consonance
sense for combination instruments
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