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[Abstract]

Sonification is the process of converting data into sound; it serves a practical function in helping to intuitively understand data
by converting numeric or textual data into audible sound, and an artistic function in making everyday data unfamiliar and
interesting. Sonification has largely focused on sequential data owing to their similarity to sound, with a naturally temporal
sequence. This study explores how the public perceive the sonification of biological sequential data, especially Nucleic Acid
Sequence, through three examples of the author's sonification art works: <The Sound of Plants>, <ViViD>, and <Odiime>. A total
of 106 visitors in their 10s to 40s participated in a survey and interviews to evaluate exhibitions quantitatively and qualitatively.
The findings show that sonification can help people understand data and generate interest in the subject by making the subject

unfamiliar. Moreover, the sonification of biological science data as an artistic practice can generate new and meaningful results.
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223K Sonification)= Ho|HE A& WH3lsl= Zlo
2, 2710l A317], 71elA Alg7] 5 #EF ot A HolE
& gsl] fgk AlmEA wdsly] AlEsIo, aEE

ﬂl‘

HlolEl:= F& =2} Ho]E](Sequential Data)o|th. <=}
olel&= dlolg 3 Ule] AAEe] ow gt A& 7 9l
= HlolH R, £471 Eebd A5 on7t &3 AFE &
2k dlolgo] dFow O A OE QI8f A7t opd &b
tlolElE AR ugste] xdstuAl 3t Al Er) o] FoA
gt AgiskE dolHE 55 7 I FHE ¥Este] A2
+ ouE A& AREE olEY d%4 1d 7YY 3
= 2] At 1L

A2 3le] gk EofEA BEHA HlolHE stk tiEd
Ql o2 ==} ¥4 dlo]E(Sequential Categorical Data)
o] AFQ AETA A} HlolHE Aglstehs WHel A7
wof sitH2]. #8H4 dolE 9] AsglslellA &) A4E2 F
2 e W o]s)E B o w oo ghal #hA o
& Hol M= o] Wao2Ae] 7 g ¥
= g wokeke] §3he &l A AlEEM oy A
93 oA EY AtolollA] vheFgk ®2lo] At AL gt

B =R dE ik 9719 (Nucleic Acid Sequence)
tolelE F thdo = & Axke] Al 7he] Aels} o A4
(Sonification art) — <21&9] Ag]>, <ViViDy, <oj=dH>
— AHIE B3l AESH &A) vlolE] A sle] WS Aleh
3lal 71 olol & A} Ag|ske] g X o] A=

2 Al 7Ne] ZHE AL E Sl thde BEEE A vloly
2|3t WS AljbstaL 7F 2ol HAlE AAEES iR
HHAE g AAE AEzARe A8 7ke] AR
2D AAARG7E ol A vlolg ] A3} ds 2ol o
Fo A oJLA 85 =A Bagit)

AT A Ao g A st dole o 43t
2= #8h} 5ote] §5 A7 Al o e ARE A

o

A8} 2= o]0

o
9% 4 922 Selskelrh o) o1 ool glek

I, 2R

2-1 2|3}

2~ 3KSonification) &= AFEAIN Al ARE AEst7] 9s)
AEE ARESE A7 tl2Zdol(Auditory Display)2]
dF o7 Kramer 53] 2235 ‘HRE Fd317] 9130
HAo A2l A8 &8sk 222 AHoegit). K} 74|
Ho R AT3lE ‘A% T s olsH 3] Y3t &
Aoz dlolge] IAE &F 4252 Q1AE AAR W)
= Aolgka et gk, Gresham-Lancaster[4]+&=
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ZIEARQ AR AES HojdE o&Ed 13 FrozAg
A ste] A E & st

Thomas Hermann$} Helge Ritter[5]& Ag|3te] WY
o2  AHZsHAudification), viZlHS  vld(Parameter
Mapping), Z1&]aL 7} o}o]Z(Auditory icons)E AF3IA
o}l A7k Audification)= ag|8le] Zz7]ol| 53 W o
2, a9 dolHaks &% 7(Sound pressure) kol 2
Aoz wjgste] AAstE wgolw, vz wfg2 33
o] Tkt EHA(S=0l(Pitch), S (Amplitude),
(Timbre), e Rhythm) &)l HolH#kE w8t W
3, 7} olo]&Z(Auditory Icons)< HFH RN Al AFAS 2
7] 93l ARE 75 5 JE ARREE AASE 7 &
fre] wholrh

AEjsle et FAGelA vt E8Fol Tk
1908\ el ¥ 7ol A AlS=7)(Geiger counter)[6]+= &
ggle] 27] Alell 5 sz, o] &ske M-S AEste 7]
7]o]t}, AR AT B0l e ~9AE B olsr)
s A WEE Y AR S5 T Ut B o
Fell2 19134 @< %371(Optophone) [7]= Al
S g X =, FAAE B bl FAE 1A
o] we} Walel= 55 At AElE S A
LRSS Eol7] Slg &ske]
Al AHE & University of Bremenol| A= 717]1¢] 314 Zhxof|
gt JEws Aste AFele], TR BE F de 2
EE ofZg]Alo] Al Tiltification[9]& A2l H. o] &
A2E3HE AlZF Aol 71 Al Al Rl tig H s
Fol7] 3k =724 8330t Michael Albert Paul
Quinton, Tain McGregor, David Benyon®] ¢3G-[8]o A+
A B4 71 diolHE A8hE AEeAkE 913 A4
QA Tzl =X7] A 5o §4& S44oR Apag
T A g skergith

AEshe o Yol gEo] gtk 19999 wiAE
A 2T =2 o el 91A]8F MASS MoCACA 549 o
%7}21 Christina Kubisch7} 21333+ Clocktower Project:
g AME F3l gl 1A} Wlo] A7E Saee W
gsigitt. o] AE2 AgskE &8¢ o A5Ee 27] Al
2, 9 53z mAol £3d HEF ] T4 E 2YdE T
& AEA 5481tk Chris Chafe?] Smog Music(2008)
ZRAEE Fute](Dubai) & AlAl o] EAIS CO2, &4,
25, F5, 4, 25 2 A f7] SjHE E oigh A4
o HelHE datElE 7Ivke] §oF AXEOlE Ealf A
SFFSATH 101 A AlAlel AX|= oF 247)]9] AlA oA Fdo
2 2%t Y2E=gE CO2 HolHE 7MY e 4g=
55 F M sk, digtrRe] Holx] g 2l tigk 91
< Eydozitt wWAlse] AR-= o}E]2~ER] Mario de
VegaZ} UlE@&= 2v|Z29¢] Sonic Actsollr] A3
DOLMEN(2015)[11]2> v&k 1539} =417], 2, =
M 55 7Ivre 2 g A FAES B8 tAE il vt
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2-2 MEH 24t Hl0[Ef2] 223}

John Dunn- Genetic Music(1992)[12] 2tdellA A&

zs]—x].o Kent W. Brldges H]—,\]_g]_ J_Eoi 7Hu1-zﬂ_ o]-—nqz_

g3to] QIzke] A e HIVE RNA 52 42383

dr NIH GenBankell A =53 DNA Hlo|E}E o]83}o] 7t

oA A AE A, 714, S8 B HISA ob] At

o] g8 1o R BRIl AR tE ol ddEhs W
2l o g =zksir),

Todd Ingalls 5[13] v 44 dloEollA] AF 4
714 (Nucleic acid sequence) Ho]E|2] FARE &1 4 7
F A4S 938 aglst =790 COMPOSALIGN(2009)-S 7l
stk S FobA ez, s FE o7l vilgste]
AT Al A BEe] St 2S5 U Ftk

Mark D. Temple[14]<- DNA Al A5 £4)510] 428}
e e L)
o] 783 422 DNA A|E2E F+=(Codon) T4

Eo] Al 3719 evle ~EH ] JHE P77
tzZeo]l2 xFshe Blo|qdrkal Batsgieh. A At
rtolE[15] FEf= Al FH L 9l

Markus J. Buehler[16]= COVID-19 ®Ae] Aufo

3 Tulgo] zh= olu] b AlF e} LR Solow wE
]_O:h:]_ D}Hﬂ;d/] PR )\_ﬂlEFH S 714 /\JJ]_E_‘;‘,] Ogg_lﬂ_o_

2 WS §43 A 28 $7] FAskw, vlole] 9] 2zl
A TEE AAshE oAt 7 R AEAE i) &
% 830, BV AFH 02 wAeRe Tle] v)e)
o Fg dogee] tele o) Ft Hae AEel B

. Y=ot w2 CjOIE Q] L2|st HA|

Hm

e

=R A= daF 9714 <L (Nucleic Acid Sequence)
tolHE F tVdo = A&7t =4 Al 7o) Aes) ds &
- DMZ AH32% F<] DNA HlolEE 48]33t <289
Z~2]>, COVID-19¢] RNA dlo|E{9} &x12} 4= W s} Fol&
28 3}8k <ViViD>, DMZ AH3%E<] DNA dlo|E]le} Ho| 1&
TEE o]Folx AHAE AElslgt <ofuv> - & A
oh Al Aol A vk W o o ARl AH o rA o A
&84 A HlolH o] Aglst WS RSt
M HNucleic Acid)S 25 A Ao gzl WA}
, A4S DNA9H RNAE B E3k8h= Jidoth ks
Jale 713E @9Ql w2 Efo]=(Nucleotide)9] 4]
é-Er % el & 97](Nucleobase)Z Az g3k 34\
S 7149 (Nucleic Sequence)e]dtal stk DNAS 74

x

M= =X} olo[Efol| 7|Beh 2|5t 2 2ol ghet o7

A (Adenine), T (Thymine), G (Guanine), C (Cytosine)2]
ul 59 7IAER FAEe] Jon RNAS A9 T
(Thymine) ™41 U (Uraci)Z ¥3lsle] v £72] 7144
2 AE drk 7IAEAA Al o] AL FrE S E
o]t shte] IES A, 7 =L 20=9] oln| Ak
(Amino Acid) 5 shvel tl-3-gh). H79] o) weike Ajt
sto] FEfo]|=(Peptide) & BFAd3taL, FEfo|=Eo] o o
12 (Protein) S 347 3ot

3-1 Akl 1: (A2 22)

FromMarch to May, itblooms, and itis a
deciduous hardwood tree distributed in Korea,
China, Japan, and Siberia,reaching a height of
10-15m and a diameter of upto 30cm. It thrives
along streams in the central to norther regions,
and the leaves are 4-5cm long, with fuit
ipeningin ApriL Since the one-year-old
branches are covered with white powder, it ca

be confused with Chosena arbutifola. It s
primarly utlized in construction, civil
enginesring, pulp production, and woodworking.

lizes the DNA of Sakivrorida
Salberorida DNA Sonification.

A Description and visualized data panels
for each plant species

~

a8 1. <AZel 42> (ME & HRUEME U 23l Mg
284, 2019)

Fig. 1. <The Sound of Plants> (Seoul Forest Community
Center & Culture Station Seoul 284, 2019)

<AES] &> gRbE B A O(DMZ) W] #1432
& 8%9] DNA Hlo|E & &g3}gt A& o}Eo|t). DMZ&=
2,237%29 A2 EO] EAhE AEAIY] BHals, <29
2>+ & thd(Species Diversity) @ e 7115 o
FAA AFi S22 o2 A3y Qe Agsteh=
of| &2 WAlS Eg-gk 2ot

oAk S0kEr2| L LIRS
Carex neurocarpa Patrinia saniculifolia  Viola orientalis Salix rorida
Maxim. Hemsl. (Maxim.) W. Becker Laksch.

a2HEUR H28E ALt Fusga
Weigela florida Gentiana jamesii Acer tataricum subsp.  Aristolochia contorta
(Bunge)A.DC. Hemsl. ginnala (Maxim) Wesm  Bunge

* The plant is native to Korea, so the Korean name is written with
their scientific name.

Of 2. <Al29l 220> MAld| 283 8Ze| DMZ AHAIE
Fig. 2. 8 DMZ native plants used in the <The Sound of
Plants> exhibition
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D dole 1 & E"Q

=Y T =S wol DMZe) A2k AHAAE
DNA A H el A J/\]Zo] ‘EAFE TR /\O]‘j)f«] =
71X Q3 FHg Afo] & Kol 2089 AES 1A= s}
A G7EE EEl AR B HEE 8FS AT
MRty FHFEYoRRE 7tz Fo dis] of
20,0002F B2 obr| =2k Y (Amino Acid Sequence) Hl
O|E1Z Ao} 4]}l E-g31Ath

Organism (Plant) Organism
t
Protein ... Protein ... Protein | Proteins
| " f
%Peptlde ....... ';EPeptide ................. % Peptides

r

EEEREEE ... mnm Amino Acids

MT A G STOP

ey o oLl o

AUGACUGCAAUUCUUGAG ... ceuUaA«— Codon Nucleic Acid
(a sequence of 3 nucleotides) Sequences

O8 3. <AlE9l 22> 22(Elf 2EE MU Hlole B4
7H4-I-_|_

Fig. 3. Overview of the life phenomenon data hierarchy
used in <The Sound of Plants>

2) 283 ¢3FZE g

CAIE9] AE>E WAI7F Yo 92 o2 DNA HolEE
A7) fleliA] opn]=ilka flejo]=o] S915 TAHoR 4
25 7P S gt 2] 283 dole o]

rke] ARl w2t Efo] =9 o)Ak Z7F, (e
O| =7} ghr gl ofn| At T vE otk 2} dlolH+ ¢
Aoz HA&Melody)d EFel7] AR-E(Percussive Sound),
AU A E AR-=(Ambient Sound)2] 371x]¢] Ego g W3l
Aot

AU("’TCUG(A *** (Nucleic Acid Sequence)  ["ring Molecular, Side chain , Chemical | ./
Lt acid | mass class ' polarty ' P

IE T A ---(Amino Acid) M 149.208 hydrophobic Thioether Nonpolar 5.7

T |

—— Synth | Amplitude | Reverb | LFO | Panning

| Hydrophobicity |

synth_N 0.73 Dry X Center

— T

A - M

Read sequentially according to time

Amino Acid Codes

(Waveform of synth_M)

O3 4. ofo|i-pte| EMof| w2 ME(Melody) SEfS| 22|38}

Fig. 4. Melodical Sound form of sonification based on the
characteristics of amino acids

AL S 3N FH @9 FES 64719 ¥l u}
2} 20%9] 0}“].‘1’&5 Adsict 2t o }Uliﬁe 7], A4

HoAkdY] Fo 5AS &83 AP wjgsle] A&
(Melody)i F3SAL opmiAtke] Bl Ao 7]
(Amplitude)E B3l Fd3}aL, A4S 7FA opn| ke g
HH(Reverb) &35 Eaf A2 zHA Faslal, ofnAt
o] 42H3-A71Ade et ak47] d4E g (Panning) S &

3 Sl EelA E3st
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Each Peptide
Eﬁ 5 T + 1 amino acid
.g, S (1 pixel)
] d
32 B 2penide
<E B 89 amino acids
ge IX lX I>< H(Hihat)
23
2o & | r 2 I I I J S(Snare)
39 e F I et } - (None)
g l I K(Kick)
38 5. HE|E & ofo|cakel ol W2 EfRIY| ARRE HEWQ|

2|5}
Fig. 5. Percussive sound form of sonification based on the
number of amino acids per peptide

7} JEfo| g Gk opv| At S FEe R
Z2¥st = Q== Efel7] AR-E(Percussive Sound)2] HEj=

7}
WHESIIT) FEfo| =8 Y81 o]l oRFe] 7)ol w)
2} 47) F7EoE vro] TP & R P & )
A 225 =9 9] Kick, Snare, Hi-hat, No-sound= %3}
3T

I

e — *
55} 0T, g a

=G e =

S® =5 ‘“1@%50650 © SOco o000
gg gg ACDEFGHIKLMNPQRSTVNY
<E - <E In the above case,

L sounds remarkable.

* This image is generated
to facilitate comprehension,
and the disparity is more pronounced
in the actual musical representation.

AC [b[f[,HIKLMHI”QR\YV‘IIV
Each type of amino acid
in the peptide

38 6. HE|= & ofo|iitel ZFE ;e v|g0l w2
UHIHE ALRE HEfo| 2|5}

Fig. 6. Ambient sound based on the percentage of
different types of amino acids per peptide

ZF feto]= o] oprant o] 54 A4 5 9=
= eto|=oll x3he 54 opv|nte] FRks &0 =

B=gstol & 20719] &5 A e® AFsto] FHIAE A
+E(Ambient Sound)E /J3ISlth HERo|= T O}Uli"i
of 7t nEA B A, T A=l PEol= BAS F

4ol e 918l 540 ol sk TSI

3) 7] Bt A

o

e F =L Be

of, go] AAPG U] 54 9% 7 sdel] 714

AE] 2ElE AFoR 58 5 U Stk 2 91
=

z_g /\;4,2_ %51—7;1] =

3-2 Al 2: (ViViD)

ViViD(Visualizing Virus Diffusion)= COVID-199]
RNA $714< dlole] & 3t golgE 81 A3 Al
"3 7349 2 A AES B3] Bdse QU-H|FY

A etk



a8 7. <ViViD> (220l&3Z,

2020)
Fig. 7. <ViViD> (Seoul Art Space Mullae, 2020)

COVID-199] A} 7k Ash7} o] A ol Folgi=A 2
DElE welFe Sk PAR7]E Bal AAIsE A A}
olo] Aal A QA 3B 42 BB Aol

D Hlol8 =5 # 54

COVID-19(SARS-CoV-2)¢] RNA 94714< dHlele=
NCBI(National Center for Biotechnology Information)2]
GenBank[18]& &3l gra3ict s dlolH= vlol# 2
o] 1% 84S, E, M, N)9} Bx §12HORF1a, 1b, 3a, 6,
7a, 7b, 8, 10)°l 3Es= ORF(Open Reading Frame)2.
2 rolu, 7} ofatel wel 7 REe) ofulwat A
(Amino Acid Sequence) H|o|E]Z A2]3}ol| &85} T),

&= W COVID-199] Sk BT 74 iz} 4
W3} ol gkl AR v Fulol A (https://kdea.go.k
rolA Algshe ‘FEvhle|2E-19 =] A st
ol E B3l ddlom, 2020 1€ A SxIx} @RYRE
AL o Fo A 12971A]9] 137 4 31} = H A
212} 2o W&k Ho|El S Fralgit)

Changes in daily COVID-19 cases in 2020
Source: Center for Disease Control and Prevention, Unit: Person

2020-12-24,
2020-03-01, i 12411y
1062 i

1200

800

2020-08-26,
441

400 W Al

Jan Feb Mar Aipr/ May Jun Jul Aug Sep Oct Nov Dec

O 8. therol= 20204 18 1920l 122 317kx|Qf
COVID-19 e =RIA}L 4= B3} 0|

Fig. 8. Changes in daily COVID-19 cases in Korea during

2020

2) 283 aF tiARl

COVID-19 a4 1ne] Ag)slo A= vpolgfre] 728
Aob HE FHAl] sPshs ORFE A& tha W o® 4
g3}ttt olv At A HolHE x4 0= 9lo]on A

333

i

MESH =X} Hlo|Efol| 7|Btet 2|5t 2E 2ol

e

ot oi 7

e
0

25 Qaetel on, 7t ohvlxAbe] sebajel A TS 4
o) W gL o] G4 Hgol Tl BARe ek
o weh 2SHAmplitude) 58 &ipole] npgste] Ale s
AT,

SNV

_ Time
Wave summation

B

Time
Sawtooth wave

Amplitude

Amplitude
+
Amplitud

Sine wave

filtered sound
| - £ —> £
E E £
£ < 2
| 1
Frequency Frequency Frequency
Low-pass filter Output

38 9. <ViVID> Hlo[2{A9] X 24(S, E, M, N)2| 244
g Ties

Fig. 9. Tone mapping of virus structural elements (S, E,

M, N)
Glycine Amino Phenylalanine
(C,H,NO,) Acid (C;H,NO,)

N:H:C:0 =1:5:2:2 Ratio of Elements N:H:C:0=1:11:9:2

Amp.

e Sine wave S
Time  (Proportional to N) Time
¥ +
A + Amp
5x )
NN, Triangle wave
Time  (Proportional to H) Time
+ +
Amp. + Amp. |
2x oyl
111 Sawtooth wave 11—
Time  (Proportional to C) Time
¥ +
Amp. + Amp
2x 2y
e Square wave Y e
Time  (Proportional to O) Time
$ ' '
Amp. Ao
Nw Wave /‘\/‘\/‘\
Summation

Time

| 75.09 | Molecular Mass | 165.19 |
Amp. Amp. |
p e Output
(Proportional to

Time Tim

Molecular Mass)

a8 10. <ViViD> 2= RHAL| 22|35} oA
Fig. 10. Examples of sonification of accessory gene

vlolg] 9] FF QA Asfo|muwlA(S), &jujuhiA
(B), Tt ad (M), 7] QA Esha(N) 9] A4S 2029
op|nhs Ak Aol whet 2788 ol F 10709 S35
ool wiFIULE BAe] 1Y He F Be| oplett
(Glycine?} Alanine)2 7Fg wh& 291 C2&, W #A1F
o] 714 ¥ F £ oW =K Tyrosine? Tryptophan)<
20l A3R, U] ojn|iAtEe

7 = 1 ARle] C |
o]#] 2-8A(C Major Pentatonic Scale)9]¢] == v}
gt 2 28 FYuKSawtooth wave)$t AF13K(Sine
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, A

assS

=

wave)E 1112 tlate] AT s o= S48 a3
& =99 AgE wE7] A A 3 AH(Low-
filter) & #-&-3fo] AREE=E A8tk

B2 F42H0RF1a, 1b, 6, 7a, 7b, 8, 10)9] A&]3}= +
Z 840 Agskel FHEA 3] 98 thE S o83t
QAT 2t o] Aks g5k sFEhA oA A AN), A,
(0), 2kA(0) F47F AAEhE HIE gk ARQITKSine
wave), A2 Triangle wave), &Y 3K Sawtooth wave),
A Square wave)2] 43 HE2 ZEsle] g9 93-S
AZdetal EAFS X1 w383t

COVID-19 &1#} 4= Wslel] tigh dloje= 8A1d YA
Sl A A E = S et SR A slsilth
28] Teet SAAe EdEoloA] EEo] HA W=
el A REEHE do] S¢o] 54 A4 o] 7l9] &
Aoz F7EA vrolx] GAltElE FulE Algd ol dsel
th A A} 0] SRS JASTF S99 ViR i
3FaL, vlole] 9] Ak 7o 3D Y H3pA AdellA
SUES HA Wie 24Uz, A 77 @A 7159 9l
A= 299 AR SE= wfgste] s

8aAd el JAS Al 87l 2=9)A, 27)19] 441d 3}
iz, or]Q MR FAEATE AA 259 wix]= T
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Fig. 11. Installation diagram of <ViViD>
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Table 1. DMZ native species utilized in <Odiime>

Region DMZ Native Species
Freshwater- | 16 species in total, including white—tailed eagles,
Plains otters, bullfrogs, etc.
Mountam- 15 species in total, including leopard cat,
Mountain
yellow—throated marten, musk deer, etc.
valleys
Coastal 12 species in total, including common seal,

black—-tailed gull, spoonbill, etc.
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Table 3. <The Sound of Plants> select audience
comments

"l didn't know the name of the plant, but hearing the sound of the
plant for the first time made me curious and wanted to look it
1 (female, 20s)

"I'm not used to listening in this way, so after listening to it several
times, | could feel the difference.", P8 (female, 20s)

and results
. age 10’s: 10%, 20’s: 80%, 30’s: 10%
Visitor Info
sex Male: 10%, Female: 90%
| became.more interested in M=3.60
Al the native plants of the (SD=0.84)
DMZ. '
The sonification made me
AD more aware of the M=3.30
Questionnaire differences between the (SD=0.82)
(5-point Likert plants on display.
Scale) | noticed similarities
A3 between the sounds of M=3.60
plants that were visually (SD=0.70)
perceived as similar
A4 | ' am more inclined to look M=3.50
for plants native to the DMZ. (SD=0.85)
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Table 4. <ViViD> audience evaluation items and results

- age 20°s: 80%, 30’s: 16%, 40’s: 4%
Visitor Info
sex Male: 34%, Female: 66%
B1 | think the sonification helps M=3.98
me understand the work. (SD=0.79)

The bass instruments and
beeping barcode-like sounds M=3 66
B2 | were effective in representing (SD=1- 01)

the RNA data of the '

coronavirus.
A sustained 'boom' sound and
g3 |2 sudden "boom!" sound were| M=4.16
effective in representing the | (SD=1.01)
spread of the coronavirus.
The movement of sound
presented in spatial audio
B4 form through eight channels of| M=4.23
Questionnaire speakers was effective in (SD=0.86)
(5—-point conveying the spread of the
Likert Scale) coronavirus.
B5 The artwork helped me to M=3.82
imagine the coronavirus. (SD=0.99)
The work helped me M=3.16
B6 |understand the [RNA data] of (SD=6 99)
the coronavirus. ’
The work helped me M=4.00
B7 |understand the [spread data] (SD=1.01)

of the coronavirus.

| am more interested in the _
B8 [RNA data] of the M=3.80

X (SD=1.02)
coronavirus.
| am more interested in the
M=4.02
B9 [spread data] of the (SD=0.70)
coronavirus.
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Table 5. <ViViD> select audience comments

"I think the sound went well with the alien feeling of the
coronavirus. | felt like | was being attacked by aliens and
immobilized in the water", P21 (female, 20s)

"It was immersive, and the theme really hit home when the sound
and lighting became more colorful as the time goes.", P31
(female, 20s)

"The changing dates, sounds, and lights made me think about
what happened on those dates that caused the spike in cases
and what | was doing. At the beginning of the outbreak in April,
the sounds were really scary, but as | got more and more
desensitized to the sounds, | felt like | was experiencing myself
getting desensitized to the number of cases.", P41 (Female, 20s)
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Table 6. <Odiime> audience evaluation items and results

age| 10's: 14%, 20’s: 67%, 30’s: 10%, 40’s: 8%
Visitor Info
sex Male: 23%, Female: 77%
c1 This piece helped me envision M=4.71
the ecosystem of the DMZ. (SD=1.49)
co It was interesting to hear the M=5.44
DNA data rather than read it. (SD=1.26)
Listening to the DNA data rather M=5 40
Questionnaire | C3 than reading it helped me =
o L (SD=1.29)
(7-point Likert understand the data intuitively.
Scale) Listening to the spatial audio
ca from 20 speakers in the dome M=4.94
helped me intuitively understand ~ (SD=1.39)
the ecosystem of the DMZ.
cs5 | became more interested in the M=5.29
ecosystem of the DMZ. (SD=1.29)
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Table 7. <Odlime> select audience comments

"It was interesting and unique to represent the balance of the
ecosystem with sound.", P35 (female, 20s)

"It sparks the imagination.", P41 (female, 20s)

"Before entering the dome—shaped structure, | think it would have
been more interesting to be able to hear the sequence of sounds
for a particular species separately beforenand.", P32 (female,
20s)
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