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Objectively evaluating warm/cold and comfortable feelings by simultaneous
measurement of advanced biosignals and developing the simplified measurement
system

Yoshida, Yoshikuni
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We measured oxy-hemoglobin concentration in brain blood flow and waveform of
the human heartbeat when a subject was stimulated thermally. In the range of warm feeling
temperature, LF/HF value, known as a stress index, increased and oxy-hemoglobin concentration also
increased as the increase of room temperature. In the range of cold feeling temperature, on the
other hand, LF/HF value increased and oxy-hemoglobin concentration decreased as the drop of room
temperature. This important knowledge can be applied for developing the system to identify warm/cool
feelings from human biosignals.

NIRS LF/HF



resonance imaging

Near-Infrared Spectroscopy;

(Oxy-Hb)

1.5Hz

iii)
B(2014-2016)

B(2014-2016)

NIRS
NIRS fMRI
usB
15 4.0Hz
NIRS

NIRS

6
fMRI functional magnetic
i)
NIRS
i)
NIRS
NIRS
B(2014-2016)
NIRS
0.5 1.5Hz 15 4.0Hz
9) NIRS
NIRS
204Hz 0.05
0.5



(1) B(2014-2016) NIRS Oxy-Hb
NIRS
2017 7 11 7 25 8
1 8 2
33 13
40 45
Oxy-Hb
23 13 VAS
Oxy-Hb
Hb
(2)2018 12 25 2009 1 7
30
15 15
30
3
NIRS Oxy-Hb
LF/HF
3 15
1 15
15~18 LF/HF
LF/HF
LF/HF
LF/HF
LF/HF
Hb
X il ¥ . ) ......,..:A.’ .............. S .
& ‘.,.....,a..:... _______________________ 2] Y id e o
T o® ® o 00 o T & 0
| 0 2 4 [ 8 10 12 14 "W o 2 4 6
* LF/HF ! LF/HF
1 LF/HF
3 -6
1 ZScore Oxy-Hb
Chi Ch2
3)
2018 9 8 90

23

Oxy-Hb
Oxy-

40

30

LF/HF
LF/HF

8 10



10 20 28 30 30 29
LF/HF
Heat Flow Rate 2
Heat Flow Rate
Heat Flow Rate
LF/HF
LF/HF

R
T . [
(R | I
| w‘ll hoTif ‘w] ‘ " ‘I‘Lwl
i I 7] A .!(4

I "1‘;”‘5;" I A AL i
N!l 11 \ W h’l‘v“ ‘|“ A Lkt % w i
64 \l'i‘; \1 N ‘\‘JMa ,;MM :I \

%

ate & LF/HF value

206

Heat flow rate
LF/HF value

9
—

Normalized heat flow r

18 36 54 72 90
Time elapsed [min]

2 Heatlowrate LF/HF

4 A6

LF/HF Oxy-Hb

LF/HF Oxy-Hb Oxy-
Hb

i) Rolls ET, et al., Warm pleasant feeling in the brain. Neurolmage 41:1504-1513, 2008

ii)  NIRS ", , Vol.81,
No0.830(2015)
iii) , “ ” , C,

120(1), 104-110(2000)



Ziyang Wang and Ryuji Matsuhashi, 40

Research on Thermal Comfort by Analyzing LF/HF Value and Heat Flow Rate 2019

Journal of Society for Energy and Resources 154-159
DOI

https://doi.org/10.24778/jjser.40.5_154

34

2018

lhara T, Narumi D, Fukuda S, Kondo H

Evaluation of sleep disorder caused by urban heat island based on the Pittsburgh Sleep Quality Index

The 5th International Conference on Countermeasures to Urban Heat Islands

2019

14

2019




2050

14

2019

14

2019

(Ihara Tomohiko)

(30392591) (12601)
(Matsuhashi Ryuji)
(80229517) (12601)




