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Abstract ; The purpose of this study is to estimate human emotion quantitatively under color and music stimuli and to examine the cor-
relation between color and music sensibility.

Physiological signals(electroencephalogram, electrocardiogram, Galvanic skin conductivity and respiration rate) were measured to com-
pare color with music sensibilities. The personality of the subject were investigated using factor analysis and semantic differential method
of 20 items(7 interval scaled). The results showed that red, yellow and violet color provoked active and exciting senses mainly as dance,
rock and blues music. While blue, cyan and pink color were involved in tranquil and resting emotions deeply as classic and ballade music.
Key words : emotion, color and music stimuli, sensibility, physiological signal, semantic differential method
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I3%, A dad Wxzel 7A(Red, Yellow, Violet,
Green, Pink, Cyan, Blue)o] Age e & Apgsidn). w3t
A7 AFere g9 7 Fok(Dance, Rock, Blues, Jazz,
Ballade, ¢}, Classic)oA] W54 dizs & F&
053} o] A3t AlAlslgich.; DOCs #& (714 : DOC),
UE £=Z7 sl= AMREO}E D ZAE), Still got the blues
(7147 : Gary Moore), I'm a fool to want you(7}4 : Miki
Howard), W7} =t (7he 1 A8, B(AF: 347)), Air
on the g string(Z3 : J. S. Bach).
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Fig. 1. System configuration
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SC = Skin Conductivity (3)
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; Respiration Rate
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Fig. 2. SD question sheet for evaluation subjective emotion
Reference Data
Color Stimulation
¢— Rest time
‘ 1 I r 2 | 3 4 5 6 7
|«
90sec 90sec 3min
=% 3
Reference Data
Music Stimulation
¢—“ Rest time
1 2 3 q 5 6 7
|
90sec 1680sec 3min
J% 8. A8 "HA
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M2 Powerl MF), Powerl HF)= Au¥%&(Heart Rate
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stimulus RP— resting RP

NRP= maximum RP— resting RP

; Normalized Relative Power (5)

stimulus PR — vesting PR

NPR = maximum PR — resting PR

; Normalized Power Ratio (6)

_ stimulus SC — resting SC
NSC = maximum SC — resting SC

; Normalized Skin Conductivity (7)

stimulus RR— resting RR
maximum KRR — resting RR

NRR =

; Normalized Respiration Rate (8)
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Table 1. Factor analysis for color stimulus
E 1. MX20) Cf3t R012ME
TL W Redol o3t 291 3 Yellowd] o3 291 % Violete] & 8.9
2 | Fl ) F3 = | Ff1 | F2  F3 ] Fl F2 F3
TA | w9 a8l 069 | | M Mf 947 :_:294 086 Q 870 374 095
G 849 493 - 062 Q 885 380 237 D 833 352 291
P 81| 467 060 | K | 89| 165 28| G 827 280 454
N 8291 360 3| C 791 310 388 T 827 280 454
R 829 360 20T 748 573 19| [ N 791 497 179
D 8271 43| 3310 1 736|435 34| | A 791 497 179
S 659 372 510 G 685 340 53| | M 787 356 350
S 659 372 510 D 681 530 407 L 761 328 495
Q 238 9231 -108 J 204 962 a6l R 739 507 327
K 401 803 050 | L 328 805 473 P 726|589 043
M 370 786 431 A 384 785 455 E 668 019 585
ST 477 740 219 B 499 760|370 S 264 955 ~.052
1 am 740 2190 P 628 736 0004| | H 304 863 371
THOTTT s 738 260 E 605 714 272 F 627 708 259
B 535 730 403 N 643 689 277 C 672 693 | 114
o |7 503 580 546 0 604 660 361 B 478 646 464
F 503 580 5460 s | 595 608 | 499 I 563 620 496
Lo 130 21 903 F 206 116 9621 K 181 104 970
E 173 608 730] | H 316 600 709 0 181 104 970
R 630 683 | R 284 s w6| | 3 417 506 722
" g " Greenol ¥ 29 % Pinko] 43 220 | % Pinko] 0@ 99 3 Blued] g g 22
v O T R |l [ R [ Fe | R | = F | F2| F3 El Fl F2
1 973 —0l2|| J 885 248| -300 . A | 944 .154| 04| T 927 298
o 973 -o1z]| E 808| 242| 377|] J . 920 .315] .187|| N 914 387
s 955 —040 || C 798| 414] 113 L 8751 353| .223!| G 914 387
g 955 -040|] K 80| 347 35ﬂ E | 87| .205| 406 | L 841 AT8
Q 949 as0 ([T | ol s00) 280 [ C 860| 396 290 | O 771 594
L. 907 265|] N 752| 483 248 T 853] 340 -057. | S 771 594
7H 899 168|| D 728|493 452:1 TE_ 850 3716] 32| D 750 543
B 888 384 | H 723 a412| 485, N 795 429! 525|| R 749 594
;”_N 888 303|] S 68| 436| 275 jQ 624| 495| 550|| B 721 681
p 883 45| @ 633 546 396 | 1 6111 584| 508[] I 717 625
G 878 31| R 403| 893 090 K | 51| 924 343 H 698 659
D 862 330 A 91| 84| 057 O 363 915 -112|| J 686 667
M 847 32| B 10| 818 375 | G 338 85| 383|| E 325 914
A 772 589 F 249| 815| 442 F 598 7511 2531 M 286 890
T 772 se9|| P | 22| 81| 66 | H . 302] .749] 540|| Q 524 823
7@ 7| sl G 520) a70] 67 | R 538 688) A13|| C 552 758 |
K 699 528 1 567 752 299 | S 655 6801 .193|| A 549 734,
R | -ou 987]| o | 52| 609| 576 | M 035 073 83| P 656 725
oy 085 92| L 070| 18| 973 | B 344| 425 mi|| F 661 667 |
F ] 159 8i4|| M | 59| 399 54 | D | 595 4l0] 632] K 660 663
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Table 2. Factor analysis for music stimulus
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Table 3. Extracted words through factor analysis
E 3. 201l ol5to] =ZE T3

A= 29BN oR 22 74013
R slel ¥, 944, BEg

Yellow Jhe, shelg, Ase
Violet v B3Ed, 2708, 44
Green e, 4N

Pink 278 e, 947
Cyan 48, A0 £58
Blue T A, A7te
Dance Mg, §4, ddA
Rock nEAHE, 9IRS, &%
Blues ncae T

Jazz B, 089, e
Ballade s7lee, 4=, o=
Eh 3H, 1T28F
Classic nT AN, A", drlee

Table 4. Normalized emotion index through physiological signal

analysis
T 4 MANS EMo| of BESE Z4XE
Lok R
NRP NPR NSC NRR
A=
EPES 0.00 0.00 0.00 0.00

Red 059+0.15 0.55+0.18 0.89x0.16 0.21+0.04
Yellow 0.53+0.10 0.39+0.16 0.78+0.14 0.26+0.03
Violet 0.49+0.18 0.27+0.11 0.78+0.13 0.23+0.05
Green 0.28+0.14 0.24+0.08 0.61+0.12 0.08+0.03
Pink 0.16+0.08 0.09+0.06 0.83+0.13 0.21+0.04
Cyan 0.14+0.06 0.14+0.04 0.44+010 0.10+0.02

Blue 0.14+0.06 0.03£0.02 0.06+0.05 0.21+0.05

Dance 0.98+0.22 1.00+0.34 1.00+0.22 0.92+£0.25
Rock 0.98+£0.24 0.75+£0.23 0.84%0.18 0.72+£0.27
Blues 1.00+£0.27 0.87+0.22 0.84+0.21 1.00+0.31
Jazz 0.95+0.24 0.66+0.25 0.77+0.32 0.51+0.14
Ballade 0.80+£0.37 0.65+£0.19 0.83+£0.27 0.09+0.04
¢} 0.61+£0.17 0.45+0.15 0.83+0.22 0.04+0.02
Classic 0.46+0.15 0.22+0.11 0.78£0.29 0.31£0.08

E 5. M1} goiXjI7he Ams
Table 5. Correlation coefficient between color and music stimulus

LR NRP NPR NSC NRR
Kendal's 7 0.750 0.810 0.564 0.461
P calue 0.021 0.011 0.087 0.298
E4o] A3 A5¢ dEse AAE 2avt Ao
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