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Abstract

This project focused on text itself, exploring expressive potential beyond its customary

roles of “reading” and “writing.” Each group approached typographic expression
from different perspectives, based on three core themes: “creatures” , “music” and
“harmony” . Through these activities, we aimed to define text not simply as a means
of communicating information, but as a medium capable of awakening emotions and
impressions, proposing new forms of experience.

This group analyzes the sound features of musical pieces and converts the results into
typographic expressions such as character shape, color, and motion. We propose and
realize a new music interface that conveys the feel of a song simply by viewing its title
characters. This aims to provide a multimodal music experience integrating audio and
visual elements.

This system consists of two components: music analysis and textual expression. For
music analysis, Python is used to analyze input song data. Using libraries based on
librosa, acoustic features such as tempo (BPM), sound pressure, spectral characteristics,
rhythm structure, and MFCC (Mel-frequency cepstral coefficients) are extracted. For
genre analysis, k-nearest neighbors (k-NN) using MFCC as the feature performs genre
estimation. Furthermore, by integrating and statistically processing the extracted basic
features, music characteristic indices such as energy, valence, danceability, and intensity
are calculated independently. These analysis results are converted into JSON format
for use in the textual representation.

For textual representation, Unity was used to generate and display typographic expres-
sions based on features extracted through music analysis. By selecting fonts according
to the results of genre analysis and mapping acoustic characteristics to visual param-
eters such as text color, distortion, thickness, and motion, the system visualizes the
impression of music in a visual form.

To test the effectiveness of this approach, we demonstrated it using multiple musical
pieces and collected feedback from third parties at a results presentation. The feedback
included comments such as “The perspective is excellent” and “It’s interesting with
expressions I've never seen before,” confirming the originality of this approach that links
music and text. However, issues were raised regarding the limited reflection of song-
specific features and temporal changes due to genre-based font locking and analysis at
fixed intervals.

Based on these results, it will be necessary to aim for generating textual expression that
better reflects both genre and song-specific features in order to improve the interface so
that users can instantly recognize a song’s feel just by looking at the text.

Keyword experiences of written language, music, Typography, Audio Feature Anal-
ysis
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Designing Expanded Experiences of Written Language
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HELZEEMRHEL, EDM 5 LX%2/R3EEY LT ledm-signature ] 28 H L7=. 7=, FutureBass
% J-Pop ¥ WCHONZ bws L&) ZEEMT 2idAL LT, RO ILEFERT,
I x YA ZAEDE R Tkawail] $8E2EA L. IhooREEEIERAKZEL T—E
KEZ v wcHEHXh, RENZELSEE L2 ETENIN S, KNS S TR ERE JSON
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fEchihah, XvyoRex, 1, BIK, BIZFLVofBERIDE T X —XANEHBT 5
N5 mH, NFX=2DO—FEIMNEAITRT. 2OL5Z, FREEIMEIEFROHR 2 HERTIA
EREEL S 2 IS 2 HoTw 5.

4.4 NFRENOEHRFE

BRI X o TR LN LBUEN 2R E 2 L F OB ERANLZI S 5720, K7V —T7T

S E BRI SR KRB OB MIGBIfR 2 3GT L 7z, AT BT 2 X FRBIE, Bk sk
fiTldz <, SZRORECHIR Z BRI RER IR L TRESE 2 2 ZHE LT
W35,

T3, Vv UAONOMRICHESE T 4 POEIRETo /2. ¥ v VILIXEHEEROFHKARE
TR 2 CHERNCRTERETH D, HRNLRE—HRICKRELSFET 5. XFDBRPR KA L
PZIFOHRERICHELZ G252 1E, XA KRT I 7 4 MRICBLTHIEHIATVS (F,
2017) [3]. COMREEEA, AFECET v+ YL LICERS 7 4> PEMESITBZ LT, X
Fa A BRFE TR AMERHREHETZ 2R HIE L. R, BHOHZERRY T 4
T RTIERETH % valence D%, XFOEHEEB IOHEICKMI B2 BB AMICEZ %
BIERZEIC OV, B (1997) 5] I X DIARANCEEI A TE D, FRIZEE - EE IFiE
WER - B W o e RIERD R I N TWS . RIFFE T Z OB Z2HIZ, valence 23E WA
FEHL AREROOEZ, [KWEEHIZERE EOROBEZHWS&RET e L. £72, energy O
EFFEICHIGOT, TALF—DEWEMZEEHRCrREBHE 22 X51ICT2 28T, BHEDWE
FXPWEEZHEANTHEFAL T 5.

BHERENZ2RTERCOVWTE, XFORIRMAHEOMI L UTRBL 7. 7 ORREA DI
HIRIZE 2 2 282oWT, 2 (2017) [3] &, RKW3ZFE sy MEvy) rFHiish, f#iuv
XFE TR TV 2 FHMliS N2 A2 H 2 Z 2 ZRLTWS. RIFFETIEZORBREREE X,
BRPXA T ITVAPKZIVEMZIE X F 2R EFREEZ LT, BORIZHENIRET S
WAt L Lz, T 512, intensity DSEWWEEHNIIH L T, XFIREARENEZMNINT 2 22T, il
DELEIRALES ZRHALTWVWS.
2T, Eifio7r >R (BPM) WZEHIL 723070 MR8 = 2 FE L. SRORHNZEL 28R
FHICFA X B2 T, TRABEARICBWTENTH 2 2RI TEh, WE (2015)
[4] 1F, BEFEME e HRZ(LZ RGO 2 2 & TEHNRMENEE SN 2 LTV S, RIFFET
BZDOEZFZIGHL, XFOHZXZ2 7 VRICFAMEES 2T, EXROMNZHEINCH KT
ZHRBEFBLT-.

D EoMICEBREMAGDE 2 Z 8T, I L ICERR 2 NFRANPEHMNCER SO, XFE
R27Z20 THEDOFHAPRHzILETZ 2L 2 FEH L L.
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4.2 BROEBULITIE

Group Report of 2025 SISP - 10 - Group Number 17



Designing Expanded Experiences of Written Language

E5E fER

KERATLE, BROERT 7 A Vemisird, SENRHEEZIN L ET, ZORREXT
REC LTAMBET 28R T L -V —TH 5. EROHLECEDLETXTOM - BIK - B EHZ L
L, SRANCEMOREZHETZ 2N E 2o TWa. AETIE, EEEDZMZ R W BIREl%
2, AFRCL o TED LS X FREADE o N2 dH i s 5.

5.1 TRLESXTLOEE
5.1.1 YRXRTLETOEEDFHAS

AR ZAT7 AT, HEAED SELECT K& > 23T, FEOER T 7 A LV 2iiAATrZ
YT EDL. GAAAABEREET 7 A ME WAV FER e L, 77440813 TEth# . wav) DR
PRELTWS. BTRT7 7 A LBNEIRXNS &, HEIRNICEEOHIEDERINS.

X 5.1 25 LOHEME

5.1.2 SRATFLETOZEODH

BHT 7 AV DFHiAHIAAE, Python IT X 2 EESMHAETEINS. ZOUETIX, MFCC % H
WYY YA IB LY, TUR, TRLF—, B X R OEENREEOMEI TONS.
MR e LT, EioY » VB X OEBOEEEPIBIET — & & LTH &R, Unity flNgX
BENd. BT ¥ YLVOREREIILUTO®ED £iioTWna.

i, EEED JSON JER Db RDOWNAE X Tk C 12T 5.
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#£51 Yy AITroNEEEO—E

DRIV =2 B AVE D A INTREEE

Classic 0.9905
EDM DubStep 0.7424
EDM ElectroHouse 0.7895
EDM FutureBass 0.7551
EDM House 0.7317
EDM Trap 0.5532
Enka 0.8332
HipHop Drill 0.9
HipHop EmoRap 0.7679
HipHop OldSchool 0.7619
Jazz 0.8718
Pops HyperPop 0.8434
Pops ElectroPop 0.7368
Pops J-Pop 0.8158
Pops Pop 0.9151
R &B 0.7576
Rock Alternative Rock 0.2899
Rock Classic Rock 0.7609
Rock Metal 0.9091
Rock Punk 0.8356

5.1.3 YXATLETONFEADKM

BRI & o TR ONFERE, FANCKE L2 GBERICE S, B CFRBA KM X
Nz, FhrEAEIhZ e, MRBICH2ED HIHERICGC 7 + ¥ PO EEIINICEHA S A, X
FOM, KX, BIR, BEihZ 2 BT 3. XFORBENZLIRIEERDO oHFEERZ T
%<, BAEPORBZLIZHFIGLTED, FERTFEDENED T T OEH) & A3 X
N5, 2z kb, FHOED LDV X0 HBEINTIETES Z E DAJEEE o TV 5.
F7, 7TYRBHRICEDSOTFER Y X LICFEBILTEMES 2729, XFHERL —KrikoT
RE2EES XS RRBDPEHINTVE. TUS ORI TN THEITITbh, 2—FIEXFE RS
723 TR O F LR MR EREANCIIE T X 5. M, BRRNREEGN 5.2 B XU 5.3 12 THH
K

5.2 FutureBass ICHITBHEERIFDH

AREITIX, KRR T LOEMEEZMAET 2780, EEOZXEMZ AW R Ro BRI 2 RS
MRE T 5T v 2 id FutureBass & L, 212X Snail’ s House — Pixel Galaxy Z{fH L7z, &
N, B2 Ry PRBO LBV ALF -2 KD FutureBass OFEDBEETH D, K X7
LI KB FRPOZN MR T 2DICHE LM TH 2. UIFTIE, FTEEINCEL>TEDS
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NIFHEICOWTIHRR, 20K, ZRORED LS ITLFORBERBF L L TKMIN=hE2RT.

5.2 FutureBass OX% S 2 7 AZEAA TR -BOMRERTRER

5.2.1 $EE

Snail’ s House — Pixel Galaxy 2R X 7 AMIHAAALKER, UTND X S R EIFHMENS
iz, i, EBED JSON ERDGHHERONEIENER C ICREET 2. 7> RIE # 152 BPM &
R T H D, FutureBass IRV R R TEHREKD H 5 V) X LDHER S N7z, danceability
3 0.69 EEODEERLTED, —EOHAIEZR o7 — MEENTFIET 228D 5. &
BB LTI, spectral centroid (§J 3247) = spectral rolloff (§J 6927) D EWEZRL TH
D, BEBRIPEE CHIVWEBZR ORI THZ Z e I/REBINS. 72, timbre-brightness
B XU timbre-complexity 23 H1Z 1.0 ERANETH 222 b, ¥7F 7 L ryEH U U
LERRBEOZAPHS RN TV S, BIGHR# Z R valence (X 0.77 &<, ZiheAe L
THEL R T 4 THEISREZR O Z e 39 b.energy b 0.82 L EL, BEST Xy 7 DRI %
ol ANF Y > a BBEMTH 2 LAl T E 2. —J7T intensity 1& 0.77 ¥ HHEIEW D D DMl
ST, MULE XD AL SCEBED A S NIHHTH 2 Z RSN TS, #PEIH
TlE ¥ —7% E minor ¥ #EE XN722%, mode-confidence & #7 0.51 ¥ HEETH D, HIZVEMR
*a— NETOFEICID, RANGHRSHEFROEMTHI2EZOND. I ¥ YLD
R, i EDM / FutureBass 27 &4, Y ¥ > Lk LT HyperPop % ElectroHouse 23
B ohz, U, AREEEID FutureBass &l LoD, Ky 7P L7 buEREELZ
ERRLTED, OEREABOBERIC L 2R bLQ—HLTWV5.

5.2.2 $HERIR

MARNEN, DS NLEHERIIK 5.2 O X5 IR Nz, REHEXD v Y0 OfERICE
O% FutureBass FHICERE L7z 7 + ¥ FSEHIN, 2K LTAADHE Ky D7 4 > FH3HE
IHE Nz 2, FutureBass ISR Ry TERHLART EIRBETHEEHHFAT 27-DTH
5. XFDEFEIX, HiD valence B XU energy DfEZ KM L, BHEBIUTEEDOEW, LT
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IANF—DRMEODE T L R o7z, XFOFZ I L TIE, #9152 BPM o7 Y RIZFEHIL 7
MR 7 =X =2 a YHABEHAIATED, Fv 79— MNIEDLETXFIH Z, BPM L&
B TIXFEDPRIBT 2 READPHEETE /2. ZAUT KD, XFEFFELFETY XLT IFHRIZD->TW
%) EORHRZEZTWVWS

5.3 HyperPop ICH|T3RERFEDH

AHITIX, FutureBass ¥ 1357 2 HERNFHZFFOY v 22 LT HyperPop ZE( D EIF, &
AT LK BFRTERERT. MEREENCIX, lilbeshramko - lost woods! Z{#\y, FRWEAS
=W intensity ZFFOBFRICH LT, XFRADPED IS WCENT 20 2B L. LTFTE, &
BEAH X o TR ONRER Y, ZAUEDI S XFORERIUOVTIARS.

5.3 HyperPop D% > 2 7 A ICHAA E B 7ZBORE RIHER

5.3.1 $HEE

lilbeshramko - lost woods! ZAR > X 7 MTHEAAATRER, HyperPop ¥ % Y WICREM RS
FEREEMME o N, 1, EFEO JSON B0k RONE I R C ITEH#ET 2. 7 RIE
172 BPM L IEHICE#ETH D, FutureBass LB L TH K DM TYLERDH 2 V) X LS %
FDZ &390 % .onset-mean B XU onset-std b, VAL mEh, FHILOLHWL
P— MMEEERORMTH 2 Z e REINTVWS. HEICET 2465 TH % rms-mean 1 0.33,
rms-std 1% 0.23 E REREZRLTED, BEEMPHLL, ¥4 FITZ7RADHVEHTHS Z
DR E N7z, X HIT hpss-ratio 23 0.95 LIEFWITE NI 6, X—h v ¥ TRV XBELHT
HY, 7Ry ZEOBNY T Y FOEMEAREZEE L TWEEEZI SN, HHEIAITIE, spectral
centroid X rolloff 2VEWHZ/RLTHE D, SBEHM D VIEFFICHEMA SN B WEOZFOZ L
MWIrH%. £7z, timbre-brightness 3 X ¢f timbre-complexity 25& $12 1.0 TH2 Z & » 56, &£
AR Lz BOEM LR EAZPHEICHN R TH 2 Z e pnREn 5. BRIEHNRHEEZRT
valence & 0.81 &<, Ky FTHSZWHIRZFDO—FT, intensity (& 0.99 & #id THEHWEZ
RLUTW3S., 2L, S22 X 2L X2 FRFHCNE T %, HyperPop FiE DR X 1172 RH
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EROZCZRMLTWS. ¥y VLo OfiR, A%Eihd Pops / HyperPop 2o, &
¥ ¥ L& LT ElectroPop 23%F o7z, kbR, MOEBAPLMIGR Y X AE2FRO 2 »
SRR AL TV 5.

5.3.2 $RERIR

FtAIAEN, TSz HyperPop 280X, FutureBass DA L IT RIS B2 HERB Y L
TaffbE . ¥y YA ORRICES E, Bl EENZEIRZHO7 + ¥ FOEHI A, X
FRRCHWEFERPEGZON TV, XFOBEEIE, energy B XU valence 25E W EZ R L7
s, FEOBWESCHHREG Y 72572 AT, AREMIX intensity 25D TE W20, XF
DEITIREZ>TWVWE. MMAT, BHTHMLWENE- 72 & ZIIHE  REHICE < 2D, HyperPop
K O X SRR R FRPHARINRFA I N T VWS, XFOBRB XU X121%, EAPH
Mz o TEY, #4172 BPM OFE#E T ¥ RICHE L 2#2 < Eb LR VEIENHER T &
7= FutureBass @ & 5 R EHNTLE L 7-8Z L IXRZD, VXLADRELDOXIZHEOETXFENT
HIRRRICEIE T 2 RPN TH 2. £z, BREMDPREL =D v ¥ TR OBNEHTDH 2
Zehn, BEEOEVEMTREIXFOEEENEML, HEMCH TBhs) X5 REFHERLE.
ZAuT kb, R XML XDFERFICFEE T % HyperPop OEBIIRHED, XFRB U CHHE
WZRNLTWS.
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E6E BE

6.1 REREERHSESNIL

R FERZELT, K61 DEDIERYIS TERAVPRV TZAFTHREZ EDRWERBITH
W) 2V o 2iHBAFE SN TRHDaXy b b, BEREXFEECNT 2 REEEKROH
ML —EREHI XN VWR 3. T, BERCEDETLFOORKREINY T LEA LIZE
L2 HERBICOVTIE, THEZFEERAS RTWTERLY, THE T O S & BfEc &
THPDRTV] LWV ERADH D, SHEERNPEROFHGAIRICHS L T0D Z e DR
nr-.

6.1 REERARCI > THEONLHENZRT 4 — K Nw
HERZER

HEWVWED A o7

Netflix TADEIETYH ARXDED LA VWRDOEFE NI Z D503, ZIUTSEWHEBRICE
DANSNTZH S XV LIVRWIEHHEZ S R E o7

FARDORFUCIE U1 FE DT, IRRMER D - THKGE - 72

AHIzZ WS D THIHD - 72

EBREZVVWE BV LT

CoTHRBLLWVWEE ST,

ETHBHLAVHODE RSB THEZELL

LAABELTT Ve EnET.

HHEH» 7P Od o L VWAARY ¥ YLD TEE Rz

XFDBHPEDLIC K > TENEDLZDLHEAWVWTY. XFOV A ANFRICE > TEDLZD
SNV TV TELWEKFBICRD E L

FBRCHER HE TR Z N TELOTHEHREL LT -/2TT.

FEHICERZ 2 D DICHBEZEC L-DIXHEIE D - 72

HEWA Y XTI aryiZoi. SBicitofichizsowvwni

T LA ER e THHL L AT ONTVT, Lohh e TET VL.

EFicHh & 0EE E RIFHCHD DA X =Y L ELWYTT v Bo7k

1 DODHGETHZRIAT L2 LT 2D LWHETES LA -oTT. 7EEZRSZ
EDNTELDOTHBENP LT VWERICRD L.

BICX B ERADHEAD-/2TT.

—/T, 620D, Py N ZeoFERMECHZ L ORMEOREN 7T DIZ V] 2
SERODD, THEIREDS AT ANS ¥x AT T74 Y F2EELTWS Z LICERT 3 &
BEZOND. ZHCKD, FRANPEHEEGEOEERE LD D v VLOHIRIKFLTLE -
TVWBHRENEN D 5. 72, BEREHED O —ERMEZ 2 ICEY > THH LT3 oW T, T
BOXBOMEZERT ST, KVEMREOHREZRITEZ 20 TIERVY) EWIERD
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Boht. ZofEfE, BiloxoF s Bt sy a VEREEEE I DEIZIToTWVWBR I I
BRHLTWREZLNS.

6.2 BREERRAERICI > TEONLHENLRT 4 — PNy 2

HERRER
HORERZ TLFTHA B EDZDEHHTLR. L LIBRNZRFES 2D %
FATLE HEZRTWERLZOMO MV E2 B0, HEEATVWIBREYEE
Hro b ATHFARLEECELL
BEBMEIy LT 2T ? (v VILNTHEEEERENE->TWVWE X577
7e03, EEREEHRICIER? 202, v VLT RERIZY ZICHD ?)
SHBOGELE, RET 2 XFHRBROBERL D2 678 h o7 GHIOHF L WSCF R Z 124t 5
2D, XFRBOMED, RETERD > L XFHRBORELRDOD?)
HHOHIRE X FRINCKMIEZZ2I2E>T, YOLIRILEERLZVDON KL
PO o7,
oYY VLOERDIL GD6T, Ty oAz I x 1icHic Lz viid H2 X512
KU, HTHJHRITES IZH22bo T XFRIAPLES>TLES 2 HIXDLE
iz R TR Y > TXFRBCKMLTWS, WS Z o703, RUIshiziohnz
DRRITK DT L TR, LY ZOHOHIRERLTVWEIEEx5 o7

BEHETE OGN 7 4 — RNy ZHER (3£6.3) 75, HBENRERD 4% % 5 2 Z L 5k
BENTz. ZOEBVIHERIX, AR TIRR L TR XEREOMNT 2 ZHRTFED, BRI L
THRINTKEEEL TWAZ L ZREBLTWAS.

£ 6.3 BERERRRICE-TELNZT7 4 — KN 7O EE
B #HE (%)

HERZER 17 74
R 2SR 6 26

6.2 BRECHES
6.1 DIERZEZ, AFFRICIEULTOZEA0ERFE LTEITONS .

1. FE XN 5 %m0
2. BIHKDEED b DI &
3. IHRFDERDXY]D J7

%9, THHEEOR DD DICL T 1, ZEHPE O Z LRSI RHEE PRI KB L YT
TVWARVRICERLTWS. VI RESA VX T 77 4 THUEX 7 4 7 OWSETIE, BEEEZERREIIC
YN EIL, 206U THEBREZIRR T 2 FEL—RINCHW LN TV 7). 20 X5
RN E R EAT 2 Z T, RS XE ORI - AL T R EZ LN 5.

XHIC, AHREOXYID X, BUc—ERFTHEIT 2 FIKICMA T, fEPt s> a VR
72 C R OB RIS ICE D W EIN D 2 A T 2 BN DH S, ZAUT KD, BHOED B2 bR
HAEH & W0 o 7o MBI R 2R, X D IEMEICSCFRBANKMT X 2 0]5EE2 5 5.
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F 72, AT T, EROHRFBE HEER (M) 2HE3T 2 HEMIREINTEY, &
TOBMESPHEEMEHAERIANICH T 23 A8TbhT05 [8]. ZhsDHIRIE, RFFRICBY
HXFREOUEGEICDTEIEEZEEZIONS.

6.3 SEBOEBE

AT LI AT 21%, BEROERKEBRICIMZ, 24 74X MBS V] (54
VavF—) REDRHFIEANDOIGHATRENZ R L TC0WE. A X T 7T 4 TWUERA T 4 7REL
RS B ATIIZE TR, B MURE Y 7R A JSHEEIX B 2 RN, BROFAKR T A 71K
BoO—hEErEDZ2EERLBERTHZ ZPWMEINTVS (7. ZOXSREELL, BRORHHY

EEANCIIE T Z 2 HRERIE, RILEROEL LTEMTHLEZ BN,

T, BREBHEBRETRES T 25T, EROMRFICH SV THENREZERT 2F
EMRREINTED, TEEBEEARBROINRICFSE LTV 8. ThoOifsed, S gz AR
NSRS 2 Z e OEEMZRLTE D, AW HIES [EROMGE TR L LTIt
T3 ewi Mk B LTW2

L7 5T, SHOMIETE, HMORHE#ER s > a VEFICE SOV AEOEA, 2
L THHENRR: o##Ic L), XFAHERFOREL AR ER EXE3 2 e RD BN
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22 3k

(1] hnik 8, FhEy &R, 2k 52, “TextAlive Online: Live Programming of Kinetic Typography
Videos with Online Music”, Proceedings of the First International Conference on Live
Coding, 2015.

[2] Hifw BERENY R Ty 7 B3, 4 — ot

(3] Z= &M, MEBOHZNFIRC L2 XFOKRS LHIRDODBEBRORA —O ok h XA+ %2H
INE—, AR, TERFRZEB TR, 2017.

[4] A RS, TEZEEEmATAIc X 2 ZHNEAOER ), AIHULERERES, 2015.
https://www. jstage.jst.go.jp/article/jvs/35/136/35_8/_article/-char/ja/
(ZMH 2025 4F 12 H 15 H)

[5] Ml R, T4 X—y (ARG, IHULIEIREE, Vol. 17, No. 64, pp. 18-22,
1997.

[6] R. S. Sutton and A. G. Barto, Reinforcement Learning, MIT Press, USA, 1998.

(7] A KR, T4 X577 4 THEXT 4+ 7READELE ), ETHEHEEYRMOGE A,
Vol. 95, No. 7, pp. 595-599, 2012.

8] BEH &, Al ETF, EAK B, “Semantic and emotional music & image integration
with impression-based correlation computing”, Proceedings of the IJASTED International
Conference on Advances in Computer Science and Engineering (ACSE 2009), pp. 7-14,
2009.

Group Report of 2025 SISP -19 - Group Number 17



Designing Expanded Experiences of Written Language

T A BBERESHTEALIENTIA—H

AWFFETIX, Librosa ZHWTHIH LKL NV EFEBEMED S, B A — FRML X 2RT
= L ULIERE (Valence, Energy, Intensity 7 &) ZEHE L, Alfi{LICKRILT 2. AETIE, BEEE
BRHEZRICER LS AT, EHLEIREEFEOFHERXZRL, REIHEH L7 X =20
e —EERHT 5.

A1 EHBRBERHE (Librosa ICE34 1L 2 Mad)

MR DX Librosa 74 72 V5 EZEHHIN2EKL NIV EEREETD 5.

A1l FTYR«E—FEE

¢ Tempo [BPM] : 4 >t v MREBEED 5 HAHBIEIC X b #E X0 3 #HE.50~300
BPM O#ifT, N—77 YK (7D BPM) 22X 7L7 VKR THIET 5.

e Onset Mean : # >t v MBI E(n) ORI, € — AR Q5.

e Omset Std : * >t v FEKOEMERZE. )V X AOFRKAIX 2RT.

Al12 IRILFX—-HAL4FZIX

e RMS Mean : fEFffE 7 —V 2% (STFT) 12X % 7 L — 4B RMS {EDRREE. £
RHIZEEL L.

¢ RMS Std : RMS HOEHERZA. XA F I 7 ADLE Z2RT.

e HPSS Ratio: "—FE=v 7 - X—} v > 7EJRTEE (HPSS) ROFTEA O—=h v >
7)) B e RGO RMS .

A.1.3 FERE - AR FILEHE

e Spectral Centroid [Hz] : A7 MLVELERI. 560 2 X 2R3 1EE.

e Spectral Rolloff [Hz] : ZX2Z bLZF3AFX—D 85% HEAFT 2 FEEL. &AL D
ZIBRT.

¢ Spectral Bandwidth [Hz] : X7 tt > A FOREFHO I F -8

¢ Spectral Contrast [dB] : SRR (F7 40 b 7)) OV —27 L AL —DHfL.
BMESRPERZRT. SO EZRREFIL, 2o F 2R,

e Zero Crossing Rate (ZCR) : EJE2S 0 ZMUI 2 [AIBO R EFE /4 AOHEE
Y.
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A.l1.4 XIVEEETTXRSILEHE (MFCC)

e MFCC Mean [13-dim] : 13 XJt® MFCC F&E % R T L2 0. EEFY
M BEERT.

e MFCC Std [13-dim] : MFCC DR HiligefF 2. HEoRMINEEE S V.

e Timbre Brightness : MFCC 0% 1~3 R o HEEI N2 HHEOH S X.

e Timbre Complexity : MFCC 2{KDIFEERZA D). HEORMIEES ¥ - X,

A.1.5 A% \—F=—%9#% (Chroma)

e Chroma [12-dim] : 12 & (C,C#, D, ..., B) EEDIZAXLX—%2 KT 12 KLY
b oL, RSP E 2 2R

Key : Chroma O AKTZ R AF—FZ2ife L THE.C~B O 12 fEf.

e Mode : Major/Minor O EEHHE. ORI E - M3 ELxFO=MHFRa7ZHKL,
10% MU EDZ=THIE.

Key Strength : 5% Chroma 2 > R—3% ¥ b & 2IED R, FHOMHESE.

Key Stability : Chroma F#{&E DR BZTE S V. HIK ZWIZEHFILE.

A2 IFRIbEES

IRAEFRIROFH R CHEIH A 3 2 EFLBEB LS 2 MRS ERT 5.

. Tempo
Ntempo = min < 205 ,1.0> )
(8k) SpectralCentroid
centroid — I 5 1.0 s
8000
tral troid
(g(frlfgroid = mn Spec a Cen rol ,10 s
5000
k) e SpectralCentroid n
centroid 3000 , 1. ,
. [ SpectralRolloff
Nionoft = min <p6000’ 1.0> )
M
Nonset(a) = min <()nsetean’ 10> ,
a
ZCR
Nzcr(b) = min <b’ 10) ,

Nloud = min

(
Ngyn = min (10 - RMSStd, 1.0),

PSS, — i (PSS Ratio |
5.0
ModeBoost — +0.15 (Mode = Méjor)
—0.15 (Mode = Minor)
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A3 REEBROFHEL

LU O F R SRR MR 0 & 31T S M B B L ~ULISRET B 5 . F AT (0.0, 1.0] ORI ERIL
INB (R UBugE 1.0 282258535 5%) .

A.3.1 Acousticness (Z7A—XFTa1 vVE)

FIREBEM DI, ART FDEED T, 7V RKPMEHIEL RV EEL 2 5.

Acousticness = (1 — 0.5 - HPSSperc) - (1 — NEF) ) - (1 = 0.3 Niempo)

centroid

A.3.2 Danceability (D9 &)
MR X > A7 VKR 110~130 BPM ANDO~ v F ¥ 7Y & > v bl %,

Tscore + Nonset (20)

Danceability =

2
Teﬁlé’o (Tempo < 110)
Tocore = 4 1.0 (110 < Tempo < 130)
200=Fempo - (Tempo > 130)

TROTZY YT

A.3.3 Instrumentalness (1> X FE)

R NDOEREHE. N—F=v ZHFE L R—H L4 (2000 Hz #it2) 226 QEEBAL T
HIE .

Instrumentalness = 0.4 - Aratio + 0.6 - faeviation
Z 2T hratio = min(RMSparm /(RMSmean +€), 1.0) T, fdeviation = 1.0 if [SpectralCentroid —
2000| > 1000 else |SpectralCentroid — 2000|/1000.
A.3.4 Liveness (S0 7RX)
FA TREREOER /AR, BEK/ A X (ZCR), ¥4+ I 7 ADRE %Y.

Ratiopg + Nyer(0.1) + Nayn
3

Z 2T Ratiopg = min(RMS 05 /(RMSmean + €) x 10,1.0) 12 RMS Ffi 10% 05/ 4 XL

Liveness =

A.3.5 Speechiness GELEE)
FERERFEDZ S (ZCR) & HE DX (Onset) & 1.

N;er (0.03) + Nonset (5.0)
2
Group Report of 2025 SISP -22- Group Number 17

Speechiness =



Designing Expanded Experiences of Written Language

A.3.6 Valence (A3 & - R T TE)
T VR, FBIUEGEERE, AN, S0 2 X2 nE¥E.

Valence = 0.2 4 0.3 - Nyempo + 0.3 - NCR 102, Nioloft + ModeBoost 4 0.1 - Brightness

centroid

A.3.7 Energy (ZRILF¥—)
BE, FAFITR, 7Ry 7H@E FFRBARY MLOFX B EEICEE.

Nloud + Ndyn + Nonset(5-o) + N(Sk)

centroid
4

Energy =

A.3.8 Intensity (BL & - IEM)

BT VR, T oty NEE), MRANE, Mg X A4 F I 7R, GEBEOPE, FI5E
L, ART MNAEMIZIMEESHR.EDM O X 5 ZRAINZ Y — PR OWG &S TIHE.
FYURHEKARaT

0 (Tempo < 140)
Ty = { Tempo—140 (140 < Tempo < 170)
min(1.0 + TR0 9.0)  (Tempo > 170)
mazar
M
=022 T + 0.18 - min [ 22etMean o N 6 00 i (225054
3.0 2.0
tralCentroid
+0.12 - min(15 - RMSStd, 1.5) + 0.18 - min  SpectralCentroid -, -
4000
SpectralContrast
+0.05 - min(2.0 - HPSS_Ratio, 1.5) + 0.05 - min < pee ra15°n ras ,1.0)

EDM RRF7 1 @

OnsetStd
Penaltygpy = 0.25 - EDM_Signature - <1 — min <ns2€0 1.0))

Intensity = clipyg y (o1 - (1 = Penaltygpy))

A.3.9 EDM Signature (EDM 5L &)

Y— oA (HEMHBEZa27) ¢34 RFzf4 > - E2E Y2 (RMS @ BPM JEEELS)
% 6:4 THER. VX LDAHAIX (Chaos) TH TRE.

OnsetStd
EDMsg:nmmLQ06igm%m+OA-RWJ.O_(w-mm<fi)Jﬂ))
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A.3.10 Kawaii Score (h*hHhWLWWZX7)

MFCC -2 b ¥ SE5EITHIE VT, ¥ v Y ASHIRBIC TR S Uz (b
S 57— 2N — PO R BB 6 7T,

A4 FERANSA—2DO7TLE—E
A4l ERSSSME (EiEdhb)

HAA4FZUR - VXLEE
e Tempo [BPM] (HELEHIFH: 50~300, ~N—7 7 ¥V KMEHD)
e RMS Mean [linear scale] (&7 L — D)
RMS Std [linear scale] (27 L — 2 OFEHE(RZ)
Onset Mean [a.u.] (4 ¥t v MEHBE D)
Onset Std [a.u.] (F >ty MEHBEBKOELERZ)
Zero Crossing Rate (ZCR) (0~1, H{i7z L)
HPSS Ratio (S—41 v ¥ 75 RMS /| "—E=v 75 RMS, ;0)

ARE - AR MILEFE
e Spectral Centroid [Hz] (A7 FVED, 0~sr/2)
e Spectral Rolloff [Hz] (85% T /L¥ —JEEL, 0~sr/2)
e Spectral Bandwidth [Hz] (EEETEL, > 0)
e Spectral Contrast [dB] (7w, SO FIME, > 0)
e Spectral Contrast Mean [dB] (7 7@ A1)

B& - TR NFILEE
e MFCC Mean [0~12] (13 fHDRE, % 4 F2EH)
o MFCC Std [0~12] (13 HOHE, &4 > 0)
e MFCC Covariance [13 X 13] (Gt#4751, Kawaii 2 2 7&HHEH)
e Timbre Brightness [0, 1] (MFCC % 1 f2#(%> 538 H)
e Timbre Complexity [0, 1] (MFCC 2{kDIFHE(RZED 58 H)

A N—FE=—DR
e Chroma [12-dim] (12 HFEDZAALF—, K4 > 0)
Key (C,C#, D, D# E,F, F4, G, G#, A, A%, B OWFh)
e Mode (Major %7zi% Minor)
Key Strength [0, 1] (F7R Chroma {75 D L)
Mode Confidence [0, 1] (Major/Minor R 27 OHXTEL)
Key Stability [0, 1] (FADZEN)
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A.4.2 REREEF GHEE)

Spotify BIEIE (7 D)
e Acousticness [0, 1]
e Danceability [0, 1]

e Instrumentalness [0, 1]

Liveness [0, 1]

Speechiness [0, 1]
Valence [0, 1]
Energy [0, 1] (5GEIC X o Tl 1.0 &)

IhBER
e Intensity [0, 1] (L & - B, HEIT X - TIE 1.0 Hi#h)
e EDM Signature [0, 1] (' — FMRAMPEE R 7, HEIC X - T 1.0 Eilh)
e Kawaii [0, 1] (b2 7)

A.4.3 REETEE (FR/NT X—2X)
FERETEMTOEE - (REXN2EEDH S

e Harmonic RMS (HPSS D —E=v 75 RMS)

e Percussive RMS (HPSS %D 8—7% v & 75 RMS)

e ACF (Autocorrelation Function) (7 > RH#EE « EDM & H)

e Beat Strength (HCOMHREICE % 4 D THb LY — FDRX)

e Pump Ratio (RMS =>~Xu—7d BPM L7 L)

e Tempo Score Candidates (N—7 /X 77 RO ACF 2a7)

A5 NFA=ZHHOT7ILIU X LBE
A.5.1 @M

1. A=7147 7 4% pydub TaiAAA (MP3, WAV, OGG F DLk T HEHIE)
2. float32 EFIL (—1.0 ~ +1.0 HipH)

3. BREIEUTE S IMEH (RF LA DOEEIZTEE)

4. Librosa fZ#£4%-> 7 ) > 27'L— b 22050 Hz iV ¥ > 7Y > 7

A.5.2 FEHEDIER

1. HPSS TEBEN—F=v 7 /%—h v > T
2. RMS, ZCR, A7 bVEHE (Centroid, Rolloff, Bandwidth, Contrast) % i
3. Onset Strength =>Xnu— %58
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Onset Strength & HEAHRE2 5 Tempo ZH#E (ON—7 7 YV RAHIEMNX)
Chroma FEZHH L, Key - Mode * Key Strength % |

MFCC ZH#iti L, MFCC Mean/Std, Brightness, Complexity % &f%H
MFCC #7752t 8 (Kawaii 227 H)

IRZEFERE (Acousticness, Danceability, ..., Kawaii) #JEICFHE

o N o e
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98« B S XATFLTHHAELE7 AV M—E

BE

AETIXZ, BLIKTEBIHEHLEZ > FOMIGEZRBI XY o — FiE 2 Rd,

£ B1 YRTFTLATHEBIFHLEZZ x> b

Tyt BTV v 74+ XY vua— Rt

Classic NRPSY L GLEN https://fontopo.com/?p=>520

EDM DubStep DubStep Heroes Font https://www.fontspace.com/dubstep-heroes-font-f28851
EDM ElectroHouse Electro Shackle Font https://www.fontspace.com/electro-shackle-font-f25374
EDM FutureBass 213chan-nonbit https://213chan.booth.pm/items,/6007632

EDM House House Music Font https://www.fontspace.com/house-music-font-22014
EDM Trap Freedom Font https://www.fontspace.com/freedom-font-£14832
Enka FRERE MU https://booth.pm/ja/items/2929647

HipHop Drill Street Toxic Font https://www.1001fonts.com /street-toxic-font.html
HipHop EmoRap Graffogie https://www.dafont.com/graffogie.font

HipHop OldSchool FAST BLAZE Font https://www.1001fonts.com/fast-blaze-font.html

Jazz Theatrical Font https://www.1001fonts.com/theatrical-font.html
Pops ElectroPop Digital Desolation Plus  https://ukiyomoji.booth.pm/items/52655

Pops HyperPop HRHRHER https://www.fontspace.com/hangyaku-font-£31195
Pops J-Pop 7/ RRy T https://www.fontna.com/blog/lightnovel.html

Pops Pop Nikkyou Sans Font https://www.fontspace.com/nikkyou-sans-font-£31053
R & B Stupid Hoe Font https://fontmeme.com/fonts/trash-hand-font/

Rock Alternative Rock FZ A€/ vV https://zonel08.main.jp/s/jp-004imokenpi.php

Rock Classic Rock ClassicRock https://mikannnoki-font.booth.pm/items/164890
Rock Metal Brutal Tooth https://www.dafont.com/brutal-tooth.font

Rock Punk PUNK KID https://www.1001fonts.com/punk-kid-font.html
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HE&x C BRDHOHIIGER

C.1 FutureBass

“input”: 7C:\\ Users\\senas\\Music\\Pixel Galaxy.wav”,
"features”: {

"tempo”: 151.99908447265626,
"hpss_ratio”: 0.4009886085987091,
"rms_mean”: 0.23760288953781129,
"rms_std”: 0.126602441072464,
"spectral_centroid_mean”: 3246.95068359375,
"spectral_rolloff _mean”: 6926.83251953125,
"spectral _bandwidth_mean”: 2945.4658203125,
"spectral_contrast_mean”: 21.962621688842775,
”onset_mean”: 1.4175939559936524,
"onset_std”: 1.9030723571777344,
"zcr_mean”: 0.15356555581092835,
"key”: "E”,
"mode”: ”minor” ,
"key_strength”: 0.11424659937620163,
"key_stability”: 0.0,
"mode_confidence”: 0.5149572491645813,
"mfcc_mean”: |

—56.16892623901367,

47.63121795654297,

3.286742925643921,

16.155216217041017,

2.4417195320129396,

12.445194244384766

4.422144412994385,

7.573495864868164 ,

1.6607940196990967,

4.812981605529785,

1.5144915580749512,
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6.2953104972839359,
3.5544581413269045
I
"mfcc_std”: |
130.1034698486328,
22.020721435546876,
16.543689727783204,
13.458980560302735,
9.737207412719727,
.319643020629883,
.543845176696778,
.371296882629395,
.614139556884766 ,
.424400329589844 ,
.990137577056885,
.226887702941895,
.261144638061524

© 00 N o 0 0 © ©

I

"timbre_brightness”: 1.0,
"timbre_complexity”: 1.0,
”acousticness”: 0.44027793407440188,
"danceability”: 0.697262167930603,
7instrumentalness”: 0.9246031641960144,
"liveness”: 0.8681507110595703,
"speechiness”: 0.6417593955993652,
"valence”: 0.7728156447410584,
"energy”: 0.8208796977996826,
"intensity”: 0.7748234868049622,
"edm_signature”: 0.5023044943809509,
"kawaii”: 0.19321449100971223
}
"genre”: {
"genre_id”: "EDM/FutureBass” ,
"genre”: "EDM/FutureBass”,
"neighbors”: |
{
"genre”: "EDM/FutureBass”,

Pcount”: 2

} )
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{
"genre”: ”Pops/HyperPop”,
count”: 2
"genre”: "EDM/ElectroHouse”
7count”: 1

}

}

UnityEngine . Debug:Log (object)

MusicController/<AnalyzeSelectedTrackAsync>d__40: MoveNext ()
System . Runtime. CompilerServices . AsyncTaskMethodBuilder ‘1 <PythonMusicAnalyzer/Anal.
PythonMusicAnalyzer/<AnalyzeAsync>d__8 : MoveNext () (at Assets/Scripts/PythonMusic

UnityEngine. UnitySynchronizationContext : ExecuteTasks ()

C.2 HyperPop

"input”: 7C:\\ Users\\senas\\Music\\lost woods!.wav”,

"features”: {
"tempo”: 172.265625,
"hpss_ratio”: 0.9461076259613037,
"rms_mean”: 0.32774117588996889,
"rms_std”: 0.22540058195590974,

"spectral_centroid_mean”: 3371.16845703125,
"spectral_rolloff_mean”: 7077.22216796875,
”spectral_bandwidth_mean”: 2960.7685546875,
"spectral _contrast_mean”: 21.72615623474121,

”onset_mean”: 1.7557158470153809,
"onset_std”: 2.2848143577575685,
"zer_mean”: 0.1728711575269699,

"key”: "E”

"mode” : ”minor” ,

"key_strength”: 0.11222778260707855,
"key_stability”: 0.0,
"mode_confidence”: 0.48223480582237246,

"mfcc_mean”: |
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—40.263301849365237,
45.053592681884769,
11.551462173461914,
16.104660034179689,
—4.379321575164795,
0.041356224566698077,
0.39658617973327639,
—2.4178476333618166,
—1.994977593421936,
7.179126262664795,
—2.9708547592163088,
3.554302215576172,
—1.8836995363235474

I

"mfcc_std”: |
108.88218688964844,
37.7170524597168,
27.431333541870118,
24.01548194885254,
17.7528018951416,
17.19170379638672,
18.472217559814454,
14.604540824890137,
14.538694381713868,
11.261651992797852,
10.777191162109375,
9.849833488464356,
10.311758041381836

I

"timbre_brightness”: 1.0,

"timbre_complexity”: 1.0,

”acousticness”: 0.3884967267513275,

"danceability”: 0.6370316743850708,

7instrumentalness”: 0.8263858556747437,

”liveness”: 1.0,
”speechiness”: 0.6755715608596802,
"valence”: 0.8106685280799866 ,

“energy”: 0.8377857804298401,

“intensity ”:
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"edm _signature”: 0.46939554810523989,
"kawaii”: 0.30378204584121706

},
"genre”: {
"genre_id”: " Pops/HyperPop” ,
"genre”: ”Pops/HyperPop”,
"neighbors”: |
{
"genre”: ”Pops/HyperPop”,
count”: 4
"genre”: ”Pops/ElectroPop”,
7count”: 1
}
]
}
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