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Abstract This study conducted basic research on an LED lighting design to improve the learning effect
from brain wave analysis. The ideal environments of mathematics, language, and creative region can be
different. Inside the space where the lighting environment can be experienced directly, the test subject
consisted of common elements. Other lighting was blocked completely in controlled lighting conditions.
The brain waves were analyzed according to the change in color temperature and illumination. The
analyzer used was fabricated by EMOTIV Company. In the variable RGB LED light, the color of the light
was measured, and the brain wave of each subject was determined. LED lights have variable color
temperature (3000 [K], 4500 [K]. 250 [lux], 70% -350 [lux], 100% -500 [lux]). As research results, the
highest concentration in a mathematics study was in the general condition of a high color temperature,
in which the optimal condition was a 6000[K] color temperature and 350[lux] illumination. The optimal
condition for a language study was a 4500[K] color temperature and 500[lux] illumination, and that of
the creative study was 3000[K] color temperature and 500[lux] illumination. Overall, the possibility of
emotional ability and concentrated learning efficiency can be improved by the LED lighting design with

the color temperature and illumination.
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Fig. 2. Experimental flow chart about brainwaves
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Table 1. Brain waves characteristics in mathmatics region

Table 3. Brain waves characteristics in creative region

MATHMETICS
Low- High-

color temp. illuminaiton Alpha beta beta
K] [lux]

Gamma

250 48.4953 25.9697 15.0838 10.4512

CREATIVE
illuminaito Low- High- e
color n I beta beta O
temp. [K] [lux]

3000 350 50.3017 22.8607 182664 85711

500 53.7093 23.8381 13.4159 9.0366

250 57.328 6542 13.2968 87213

250 41.1704 2637 185013 14.1246

3000 350 41.6732 25.0959 182777 14.9532

500 48570  25.6033 15.4439 10.3828

4500 350 51.89 31 16.9087 11.5623

500 45.6965 | 28.710 | 15.5663 10.0272

250 35.5728 263122 4947 17.63

250 35.3607 28.6659 19.5946 16.3787

4500 350 35.7706 22.8686 21.2662 | .0946

500 39.5944 249867 183076 17.1113

6000 350 46.0486 22.7325 17.8396 13.3793

500 35.1180 23.1154 | 22.696  19.071

RED 56.5149 16.2737 10.1725 9.7596

250 35.5670 | 29.709 8452  13.8791

6000 350 432275 242167 17.6673 14.8885

500 34.6196 26.2540 | 21.742  17.3840

RED 34.6376 214538 16.0232 15.3447

ORANGE 27.94 220403 17.9427 16.5501

YELLOW 409339 249490 1645 10.1822

GREEN 26.7986 4682 185349 17.5155
SKY 419692 24.1134 15.0346 11.0730
BLUE 409376 29.2510 12.5891 10.0394

PURPLE 65.1865 15.5875 9.1004  5.7145

ORANGE 39.2910 23.7897 14.2942 12.5258
YELLOW 33.0314 7841 17.2449 14.6957
GREEN 57.8658 183561 10.3399 7.4312

SKY 51.2901 19.1040 12.9712 9.3688

BLUE 42.2567 227557 14.1809 11.3488
PURPLE 3832 25.1384 1484 12.1113
REDDISH PURPLE 47.6215 0127 143094 10.1375
WHITE 54.0803 17.5782 11.9423 9.1136

REDDISH PURPLE 50.9916 189361 12.1943 10.2974

Table 2. Brain waves characteristics in language region

WHITE 50.4760 19.5324 12.85 10.1054

Table 4. Brain waves characteristics in rest region

LANGUAGE
color ﬂlurn[ilnaito Alpha Il;::: }gi_ Gamma KT Jluminaion Alpha
temp. [K] [ lux] color temp. [K] [ Lux]

250 50.685 | 26.8399 13.8943 8.5806 250 49.3409
3000 350 4831 2298 16.0013 12.6966 3000 350 51.c8240
500 48.1717 24.2424 17.4475 10.1384 500 51.6603

250 47.4743 243041 16.1401 12.0816 250 50.9568

4500 350 415743 259249 18.3927 14.1081 4500 350 46.4997
500 31.7264 | 28438 3555 19.4796 500 51.7704

250 45.5457 23.1007 17.7857 13.5678 250 46.9945
6000 350 343311 26.6267 21.0638 17.9783 6000 350 44.2149
500 33.5685 23.8059 | 22.300 .325 500 42.2348
RED 55.6766 18.1315 11.5838 8.3708 RED 50.5414
ORANGE 44.1584 23.7172 13.4058 10.5186 ORANGE 47.7059
YELLOW 58.0743 18.9960 11.1561 7.0725 YELLOW 48.9068
GREEN 43.8986 223219 149132 11.0013 GREEN 45.0660

SKY 39.8647 2340 163192 11.3910 SKY 42.2970
BLUE 41,5527 9121 15.6623 12.5755 BLUE 33.2334
PURPLE 62.6830 15.8307 9.2738  7.0854 PURPLE 50.0068
REDDISH PURPLE 42.0980 23.1750 15.2502 10.8280 REDDISH PURPLE 37.8481
WHITE 459126 21.1316 14.5448 10.2868 WHITE 38.3561
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