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Current Issues in Biological Dynamic Data Sonification
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Abstract: Since auditory perception is superior to visual perception in noticing dynamic changes, data soni-
fication is suitable to represent time-series data. While current research methods in life sciences strongly rely
on visualization and statistical data analysis, methodologies using other modalities, such as data sonifica-
tion, are less investigated. In such a situation, sonification design theories and more convincing examples are
desirable in order to encourage the further use of data sonification. In this paper, we discuss the principles
of sonmification design and evaluation methods using examples from the sonification of dynamic biological
information.

Keywords: sonification, evaluation methods, auditory gestalt formation, design theory, dynamic data, life

Vol.2012-MUS-95 No.1

2012/6/2

science

1. LI

PESIIHE X O D IREZLOBRICEN TV 5720, T—
Sl (KK, HCThoerT—8 2B ICEHmT %) 13RR
SITEHORBUCAENIET 2, 22T, xo7udx
7 bCid TIHEIZAE T 2 HR, OfUEHI & L TAEMEIE
EDHVF, ZOHHILICIY ATV, AaBEEONZE
T, ARUERHGEE 2 W FES TR TH D, AR LA
EZNDADA T4 7w T = BIEIIRE I T

L SRR G AR T e v 8 —
Life Science Center of Tsukuba Advanced Research Alliance,
University of Tsukuba

2 JST X &EDF
JST PRESTO

a)  terasawa@tara.tsukuba.ac.jp

© 2012 Information Processing Society of Japan

BOBIRDIH 2. 29 o, WL T— ¥ B D -
OOFEELTEKLL TV LICE, Ao 7 A M
DWELE, RO D 2 HAR DR DIEA TR T H
5. 22T, Afgcid, nHbE YA T EEE)»
AT LD, ZLTIHMNSLTHETH D LED SN DRI
X ED X ) Ml IETH 50, ODBEWICEET 5
RIZOWTEMAHI 2R L 23 o ilat 3 5.

2. AFE{LDTYA > &5

AL IZEI V) ZETHAL I, £TREERD»OHM
LT E 7w, DINE, Aadiveds, 7= uliEftics
WL E X412 “The Sonification Report”[1] 2> 5 D 5|



BRLEZSARERS
IPSJ SIG Technical Report

Mcthz (FEX),
AL EE, a3 a2y —va v PRREESIC
T30, F=2ICB 3R E, TEES
KB THAR SN SBIRIEICEI T2 2 L TH 2.
2F b, WL TIX, ARIEFETRERVLT—Y E2HFIIE
a5 2R, T —2IcB T 2R 2E ORI E L
T A SN G X)Wl T 2088355, Lrl,
EZBREPMEINIZELTYH, TR
BIZE T7% =7, MEHE) ) REDvyEY/T)
RINTO 6, AR INBERENOEEEI S W T
W, EHEER MR T 22 0I2iF, BlEN R T — Y BRI
WHEEIND TREINE THEBWE TIEMS ) R0 A%
W72 L CO20ENH 5, 2o D% 497 Thomas
Hermann IZ X 2RI T DL )12 (JFH3*2) (2],
T=FrANEL, BEGEERERT 280 (il
BEtEIBHEbHB) 13, ITOFEEZHLTE
WL E W IEN D, (Cl) BEANTT—% DR
W 2 R BRI 2 )R 5. (C2) B ~NDZEHL
AT T4v 27 ThHD, DFh, 7% (B
04 v E 57 avick all) LEDOED
KRR HIEICEE I LT W 5, (C3) (L
FHHWETHZ. RFEAL T 2 U
filllc k> THERINZEIE, FREWICELCRT
MER S 20, (C4) AELD Y 2T A%, D
T—FzALELTHHMTE, Z2LCTHUT—
Y EBEDIRLTCHHHTE S,
INSDERPSGANN L DL, AL T -5 %
AW ERERIE, AL IHIKT—F0oE2HRT %
TR TH->TSH, HINDPARENIIE R L W0WHI I ETH
%, EEIIEE TR LD, T ohEAEIN
75213 “data-inspired music” & % \» 1% “data-controlled
music” & LTI N B RE L Hermann 1F7hR 3 (2],
7, T Lo THEANINE EEH L £ DRI
L E RN I NERETH S 9,
B EANTHNIZZKRTH 5. Lo LIFINIEIEARR
IS 2 RIECH D, FENEPHBIEIXHEE DEY
ELTHAZIN I, Ltk uds, £ fERZ2I1Z0D &

*1 Sonification is the transformation of data relations into per-
ceived relations in an acoustic signal for the purposes of fa-
cilitating communication or interpretation.

Definition: A technique that uses data as input, and gen-
erates sound signals (eventually in response to optional ad-
ditional excitation or triggering) may be called sonification,
if and only if (C1) The sound reflects objective properties
or relations in the input data. (C2) The transformation is
systematic. This means that there is a precise definition
provided of how the data (and optional interactions) cause
the sound to change. (C3) The sonification is reproducible:
given the same data and identical interactions (or triggers)
the resulting sound has to be structurally identical. (C4)
The system can intentionally be used with different data,
and also be used in repetition with the same data.

*2
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Fig. 1 Sound 1. Each row in the figure shows the amplitude
pattern over time of each harmonic, from the first to the
8th harmonics from the bottom to the top row, respec-
tively. This example has the same sinusoidal amplitude

pattern for all the eight harmonics.

B2 Yo 2 53,6, 7 5 RGBT
Fig. 2 Sound 2. The 3rd. 6th, 7th harmonics are modulated

with slower frequency.
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Fig. 3 Sound3: The 3rd, 6th, 7th harmonics differ only by

their phase from the rest of the harmonics.
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Fig. 4 Plot of 56 channel ECoG data for 10 seconds. Each line

shows the signal for each channel, from the bottom to

the top showing channel 1 to 56, respectively.
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Fig. 5 Waveform plot of subset-tones of sonification: Group 1

(top), group 2 (middle), and group 3 (bottom).
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Fig. 6 Motion detection in C.Elegans movement sonification.
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