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A Music Recommendation System for Physical
Exercise with Users’ Characteristics Adaptation
Functions

SHIORI SASAKIT NAOKO KOSUGI'
YASUSHI KIYOKI'

This paper describes architecture and a function set of a music recommendation system
for physical exercise with users' characteristics adaptation functions. The system
retrieves music tunes which fit both exercises and users' preferences and adjusts the
tunes based on the exercise load. The system will help trainers and people who do
exercise so that they can find tunes for their exercises. The features of the system are 1)
making an exercise-music transformation matrix that defines relationship between the
exercise attributes based on the exercise features and music attributes that strongly relate
to exercises, for example rhythm and tempo, and 2) retrieving tunes based on the
exercises and users' preferences from a music database.
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Figure 1 System Architecture

AHMBMB L AT LOEFA 7 —2L LTIE, ROXIRAT v TIREZLEND.
L= —PREENAMIE LB A = 2 — (2 & 2T THREOTREDHIT])
ERETD. 2. VAT AL, EHEMICART oML RRT 5. 3. EEHhET D
ANOREE (KE, i, ERE) PORESNDIT VRPIRESND. 4 £OT R
WP RRE CTH D RN RESND. 5. EE & T 5 ADEBAFLEIEICE BT 5 2
2R, EHITKRYIAEN, REND. 6. EEIZ T AOERGEmM (A — N, UX
L7 E) ITHRIS LTe A R 722 EOMBIEREDS REL S 115 .

31 HIRICE BEBBRRORAT LA
AV T AT N, EBE T D AN E S OELICE - 72 MIDI 26 i E 72 1 XSGR

Vol.2011-DBS-153 No.27
2011/11/3

s Y L LTANT S L, ToBMOMSE-IZEIRBICAET 52Kl —
N=2LVBRRL, MEERE T 7L LTHER - Bt 32.

311 EHOMRA 2 T— 2 #t

AEERETIE, BEICIRESNTWAE T U Z L SN T — 2 b OISR A 25— 4
B ®hhh 8191 2w A3 5. 2 o%dh 2 ¥ 7 — 2 fhit 5 %, E 4084 Hevner
WZkB, VXA, iR, R CRIOBEOHMEEZRET AESR (LI, i
HHR) LIS L OMBIBIMRIZ OV T O RAIS1Z WD Z &k, Bilhr—%
o TEIG) EW ) BMEREZBEA X T -2 L CHBMRET A 22 mRELE LT
5. Hevner 1%, BHifiEZEFRE & LTI (key) « 7 > &K (tempo) + & =i(pitch) + U X A
(rthythm) « F1 7 (harmony) * SEfE(melody)D 6 FHE A 21T, Z N HREEEEZE L 8 >D
FIGGEEREIC L > TR SN DG L OMBEBFRERFNERICIVBEXZHL TV,
2 1%, Hevner WAL T DFEISFEAZ £ L O T 1 OOHIRFERLE L, & 5ICHIREREM
THEUT LORILEZEET L LOMEBICEEBELZLOTHY, 3%, Fhb 8o
OG5 £ 35 HEE R O MR EEMEIC DWW T Hevner BEE DT HDTH
5.

C6
bright FOM FAtfz C5
Cc7 cheerful BT, BRA
’ gay BRE. BLESR delicate VLS, SR
agitated  WIBLI=. BELE  pappy =@, ShILT fanciful AR Fvy. REYE
dramatic I~7?9’-‘77‘ BIMG joyous fL-TRY graceful BpmLl, B
exciting FISFES. EAL mery BEa, EVELD humorous &, 1—E5R
exhilarated ERILVFz light BL Bl
impetuous  EEIA. tE@4 playful FB.BRY
passionate  BAZUAE, BLLY quaint BEDYTEHLALY,
restless FELEMEL Bhil HELBOHD
sensational EAE3, KR sprightly BRI, ARE
soaring SHEEY whimsical RECHA, T
C4
. . calm DAVY, 18R
AESht leisurely BoKYLTz, BALY
2EHBH. BmHB ; SfER . SR
At BEOBS lyrical n;]\ﬁ‘hu EU I
FELL SR R e
RECTEL, BALL saising AR A
it LR ooy AL DAL
WHERS, FAOHS il .
trannuiil it LA

2 Hevner DFIRFEH YV — 7 L
Figure 2 Kate Hevner’s Adjective Circle [4][5]
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Figure 3 Hevner’s correlation table between six structural elementsand eight adjective
groups (top) [4][5], and transformation matrix T (bottom)[8][9]
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Figure 4 Data matrix M used to create metadata space [6][7]
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Figure 5 Data matrix | representing relations between Hevner’s adjective groups and
features of the metadata space [8][9]
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Table 1 Examples of types, objectives and exercises in the area of Exercise Therapy (based
on [10])
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Figure 6  transformation matrix S representing relations between exercise properties and
musical features
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have high correlations to each exercise property
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Figure 7 Characteristics of tunes by the combination of structural elements of music
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