a4t 58I (N R
2023 4F 4 A PACKAGING ENGINEERING 115

PR MR BB EET R

¥, BRICE, KR, THEE
(TP 22EBE, Wil T3 315175)

WE. By FEAS R PG —FMAEEA, A THEXIFS =8 FFHEM, Sxb &t
Efe, B —FRELX T oo B FHBERESIAER, Fik & hB A2 MR T AE R
REEL FFHRELAKRTREHE;, RRATHIHRASBEE RME R =5 B FHK
P RERTHMANA LR R ZELAE X ZRE, &R LT Python #9 Anaconda3 &L A T /=&
FREXREGTANSHER T L, FHRIMTRPFTRELER. &8 ZSRFFTRARETN
M T EGEST FERARKEEFARTER LN, EREIERPALFAPFALERLFABARN L
¥, FATAE TL LN ZREFEAFGAGFARN LN GRTW, R, TR TAK A P
e R ERELERGFR, AN HF S HEE, IMFRREFELELER,

KER: FwEE; BAHE; RZXARE;, TS

FESZES: TB472 XBAMRIRFS: A XEHS: 1001-3563(2023)08-0115-08

DOI: 10.19554/j.cnki.1001-3563.2023.08.011

Interactive Clustering Design of Product Sound

ZHANG Yang, CHEN Wen-ying, Pl Shan, DING Sheng-nian
(Ningbo University of Finance & Economic, Zhejiang Ningbo 315175, China)

ABSTRACT: In view of that the sound is a communication medium between product and user, the work aims to propose
an interactive visual analysis framework of product sound data to improve the designers' capability of understanding,
synthesizing, designing and matching the product sound. Firstly, the sensory description information of designers was
fused and integrated with the characteristic parameters of sound through neural network. Secondly, gaussian mixture
model was used to describe the product sound data in nonlinear geometric distribution. Finally, the designers input per-
sonal prior knowledge and experience to participate in interactive clustering. Based on Anaconda3 of Python, a visual
analysis experimental tool for interactive product sound clustering was developed, and the optimal product sound cluster-
ing results were obtained. The visual analysis tool for interactive clustering of product sound combines the technical pa-
rameters of sound and the auditory reaction mechanism of human brain, allowing users to participate in interaction and
integrate their prior knowledge in the clustering process. The parallel view can display the flow direction of data elements
and judge the stability of categories in real time. At the same time, visual analysis can help users to compare the similari-
ties and differences of clustering results horizontally, the proportional distribution and rationality of samples, in order to
seek the best clustering results.
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N i B e 2 32 75 5 1 R S A R S AT E AT (5 5 S 7R ST ek, il
BAGIRTE (365 ) A “ZARMEMBIESEY), Rk WRERTELSMEOR ™ S TR0 P2 —R21E
WA PR RIE RS BiiR, TS S G — BRRRrES A, RSB, BEAHLAY TR A

B E . 2022-11-22
EEUH: TR FHANNRA (G21-3-ZXT75); Wiz ghahNasr5it % B (LGGI9E050004 )
EHEREAN: K (1980—), ¥, Hd, S1#K, T2HMEFTOAANIE, FHAaHikit,



116 fu, %%

T 7

2023 4 4 H

Fers, ARG W PR AR ] DU
Bt B R B B AEIRES R, B —
PROEGI P IRRES , WAL TR E LA SR RE
LR A TS RSRAUI 45T 0 P IR R R, 1
I DRE N SO e I N OS] B S5 S 118 '3
THIBTE e bR 7 i 75 5 I3 R T 0 2 B i R
RN TV B RS A SR R P 4 i R
B, UIRSHSE . filnd | 15 4 R AR RIS
AR BT H A AR I P AN A 1 A
SRR AT R A, RSN EMRIA R
P ST KT MU AR BTN B RCE
TRV AAH AT 5 PG Jhy 58 H AL B PEIAR L 7™ il Y 5
PRI HRVCIC A B AP 5, AR HL AR 4 St T ) 7
il 7 B

BRUCLASN, 57 il ik i A8 £ T o i 4l ok 1
CRCEBRSON” B, RIS SRR, 2
PP O SR IT B, NI BT AE A 25500,
LA AR BRI SCHkoR
F TS0 T FH A P 5 SRR IR BEHIL , 32 R 1]
AT FRAEFIATRI I | X LR 2828 75 5 A7 5 hy )
AR BIANEZE, XA —E R LR T e SRR s
TR R 72 TARRITIA A P e — Rl IR s i, 2
A5 PTAR M5 JBE TE 5Z A BN, al LU P L o 4
PEAT R S, Al M A R S B A T R AL,
LI HA L A | S AR R R AR R R
SRIMAE ™ A BT R B A S BE A 209, WA RS
T, AN R RAES BT, W RE 4 BT e
R AR | O BN AR AN R] T EL AR i R AE S
ARZEAHT I i E R, 5 S o (5 BRI I 2%
PEFR ¥ 0 JE R I o

P A MU P Z ) B — A B, R
Mg A5 & BT Tk 2 — o O 1 3R i Uil
X AR G S S BT TS A ST RC M, B2
T — s B AT i R R T RE S
ZOTIERE T P E BORS BT 58 S S AL, I
B HEA RIS RIS 5%, Ak
BRIRES, RS BUNTOR IR R; g
SERA TR IR, A BT B I 7 e R
WA Y AL BB A%, SR TR A A R

1 EEBIENSN

1.1 BE#MEN

TS o BT AR 2 A I R AR TR
SRAE R ARG P B RS K SR
XA AT IRCE S R A, B T I Sk 3
EROE PSR CINEE Wa i Buag e E e N TR E N
A 22 SR RTRNL LA AR Ay Al 2 3 0k e i ok
(e

Z MR R, Gl PR GR AR R R .
Soundsnap., Sound Ideas. 7 ¥ 55 [ Py A1 W 3l T 2%
e P (U NG IRy o g A N M
150 P RO UR, IR TE 2~10s, WA S= 55
KREER R, Vo S S REERAEAT AT T L G i
e RAE, R A VA B, BFEE
AREPE . TEHEESEA, ATk, R
AR PERY A SR A, WK 1

x1 FaEERAXHNEERRTIR
Tab.1 Attribute description list of product sound
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Fig.2 Initial distribution of product sound nesting
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