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Research and development of an interface for evaluating and estimating autonomic
nervous activity using facial skin temperature
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3. VDT

In our research group we have studied a method to evaluate and estimate
autonomic nervous activity using facial thermal imaging as measured by infrared thermography. Human
autonomic nerves change according to various conditions and circumstances. Facial skin temperatures
are well affected by the activities of autonomous nerves systems. Transmit autonomic nervous
activity information obtained from skin temperature to myself and recognize own condition. We aim to

prevent and reduce human errors and associated health hazard.

I would like to develop the system that can be used in various situations like EEG and heartbeat.
Currently, we are researching and developing three systems.

1. System for evaluating autonomic nervous activity from one facial thermal image, 2. Eye-wear type
system, 3. Tracking type system.



3. VvDT

6(2)

20 38

1. Get facial thermal image 3. Separate face from human

=

2. Separate human from environment
30000 4. Analyze face temperature

25000 i o~ " using histogram
20000 il 5

15000 I’ ||I. 15

10000 — 10 q

- 1 3

0

[ .
20 22 24 26 28 30 32 3 36 38 HG] 2 30 31 32 33 34 35 36[C)

Evaluations — Face temperature histogram

(a) BESERERI LT

B

Tl T[Tl
Nose Lips
¥

After MWL

| < =
o8 -

Before MWL

T: Average
X;: Coordinate temperature
in the region

(a) All (b) Inside than
both eyes

Analysis region

Evaluations — The whole face of the variance

(b)EEEAORESBUEZAVET &

n=2

1 —
W :BeforeTask G = —Z x;yiT;
Sem @ : After Task n =1

G: Gravity of temperature
n : Sum of Pixels

X : x axes of image
Y
T

—
2 divided

1y axes of image
: Temperature

Evaluations — The amount of G change

()BEEELEBLERVEEE
Ee6. #FEULE3DOZIIVIA

MWL

6(b)




6(c)

-0z
-04
-06
-08

2
®
2
8
5
2
-
2
s
£
W
™
]
H
z

-1z

-4

0 60 120 180 240 300 360 420 480 540

Time [sec]

E7. SELEADREA LTI —AERERER

Yuichiro Kume Tota Mizuno,:”
Interaction with Image Information by
Use of Somatic Sensations” , The 23rd
International Display Workshops in
conjunction with Asia Display 2016
(IDW/AD"16), 2016/12/07,

T.Mizuno T.Sakai S.Kawazura H.Asano
K_Akehi S.Matsuno K.Mito Y.Kume and
N.ltakura:" Measureing Facial Skin
Temperature Fluctuation Caused by
Mental  Work-Load with Infrared
Thermography*, C
136/11, 2016/11,

T.Mizuno  S.Kawazura  S.Matsuno
K_Akehi H.Asano N.ltakura K._Mito,
“ Autonomic Nervous Activity
Estimation Algorithm with Facial Skin
Thermal Image” , The Ninth
International Conference on Advances
in Computer-Human Interactions Apr.
262-266, 2016, Italy,

S.Matsuno  S.Kosuge S.Kawazura
H.Asano N.ltakura T.Mizuno, “ Basic
study of evaluation that uses the
center of gravity of a facial thermal
image for the estimation of autonomic
nervous activity” , The Ninth
International Conference on Advances
in Computer-Human Interactions Apr.
258-261, 2016, Italy,

T.Mizuno T.Sakai S.Kawazura H.Asano,
K_Akehi S.Matsuno K_Mito Y.Kume and
N.ltakura, “ Facial Skin Temperature
Fluctuation by Mental Work-Load with

Thermography” , International
Conference on Electronics and Software
Science (ICESS 2015) Jul. 20-22, 2015,
Japan,

Tota Mizuno and Yuichiro Kume

“ Development of a Glasses-Like
Wearable Device to Measure Nasal Skin
Temperature” , 2-7, 2015, USA,

Tota Mizuno Takeru Sakai Shunsuke
Kawazura Hirotoshi Asano Kota Akehi
Shogo Matsuno Kazuyuki Mito Yuichiro
Kume and Naokaki Itakura, “ Facial
Skin Temperature Fluctuation by Mental
Work-Load with Thermography” ,
International Conference on
Electronics and Software Science
(ICESS 2015) Jul. 20-22, 2015, Japan,

9

29
,MC1-4, 2017/09/06
", 7 Ambient Feedback
System ,2017/02/20
32
, 2017/09/06
", IEEE 2016
2 , 2016/12/22
Y.Kume T.Mizuno, :" Somatic

Interfaces to Interact with Image
Information”, The 23rd International
Display Workshops in conjunction with
Asia Display 2016, 2016/12/07

", 3  Ambient

Feedback System ,2016/08/29

”

", 18
, PJ45, 2016.9.

2016 , 2016

27
2015.9



http://www_italab.inf.uec.ac.jp/

o

Mizuno, Tota

@

®

*



