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®L ecture in Japanese, handouts in

Japanese/English.

Self Introduction: Research field = Virtual Reality

Necessary Knowledge for the research

« ErD¥1E.Human perception
« BHFEi (2 Y) .~ Today's sensing technology
o BEFEMHMT(T14RFLA) . Today's display technology

This Lecture aims to roughly sketch
“optimal design method based on human perception’ -

Outline of the lecture

AR5 F %~ Measuring Human
#8E_Human Vision System

BE 224 /Visual Sensing
HE T+ RFL A~ Visual Display
BEE . BE (2 4271—X /Auditory Interface

ke, fE A 27— XEBE  Tactile Interface Basics
fibE . fE A2 27—XIGR. Tactile Interface Applications
HE. hE A2 2T —X ~Haptic Interface

© ®NDOA N~

BERE (2T —X.~Locomotion Interface q.

Schedule

MRS /No. WMEA/Date WE/Contents pdf video L~ HEt)H/Report Deadline
1 407 ABEHBFE /Measuring Human [@) pdf120228W video ® 4/14
2 4714 % Human Vision System (@) ndf] 202288 video & 4/21
3 421 MELE ST Visusl Sensing [ @) pdf] 202288 video & 4/28
4 4/28 AWF « T L /Visual Display [@) pdf] 202208 yideo @ 5/5
- sls Faos
s sf12 1. B4 7T — A Auditory Interface (@) pdf] 202258 yideo @ 5/19
3 s/1e BH. AT T—L Tactile Intarface [&) pdf) 2022808 vidso @ /26
7 5/26 BN, W57~ 2 Tactile Interface2 (@) pdf] 2022F8 yideo & 6/2
8 82 T DWAH TR /Haptic Interface (&) pdf] 2022888 video @ 6/9
] 59 BYSE( 5T~/ Locomotion Interface  [g) pdf] 20225% video @ 6/16
> T LA EF AR HA/ Presentation video upload [ ) pdf] - 6/23
TULASEFARE (1) /watch group 1 video - - 630
TUELEFARE (2) /Watch group 2 video - - 7
TUAESEFARE (3) fWatch group 3 video - - 7721
FUESEFTARE (4) /watch group 4 video - ) 728




INT AR Mini Test

d uﬁﬁ@ﬁﬂ’]w Qb‘rgﬁmﬁﬂuﬁk"c_ %)_&Jféa)'c %‘@
INFRREITVEY,

+ Google Form[CA AT 5K THE., U IEgoogle
classroom(c BN TLVETS,

« BETFERMEITA—LIZAERLTEB LTSN
. HihY)Y . —E

* E-mail report based quizzes are done every time.

+ Answer by Google form. The link is at the Google
classroom

» Deadline: One week after the class

FE&L7R—M/ Mini Experiment Report

c BEORAT, MRS BEGERRELZRLE
T HRTETIOEESD, DEEBREDPD. ELVWSRRED
LD TY,

+ Google Form(ZPDF£7vyFO—F§ 2 ANTRH TR
HL TS

- f#HHY T RER R, —BREIE

* Sometimes in this lectures, simple experimental tasks
are assigned in addition to mini test, such as
psychophysical experiment and paper craft.

* Please submit it in the form of a PDF file to be
uploaded to Google Form.

» Deadline: One week later, same as the quiz

% 3%/ Presentation
Your Video Presentation is required.

s REDOWXE—DHHM TONBEHK.
mt, AXDF (L% B ER)
Read a paper and upload your presentation video.
(candidate papers will be announced)
— FRIE5DLIA. YoutubeDIRE ARV EL TR
 RRIZEELETHME
The presentation is evaluated by all attendees
- 1. ERABRICHT HEREE
- 2. BRABHRT—RAUP) DY PTE
- 3. RROHMYPTE
-4 BRIIHTERITER
- 5. BRAMIRHER

£%{fi/ Evaluation

o EH=/INF AR, LR—N(50%)+ 5% (50%)
o EELEREFTSHCENFFIEDBHREY

+ Evaluation=Mini Test&Report (50%) + Presentation
(50%)
» Presentation is required.

Handouts on the web

https://kaji-lab.jp/ja/index.php?people/kaji/interactive
BRI F2022FEABEMNTVET  EATWEET LIR—FDRN

BEYEFEINBDT, 2022FERTLIR—,F BT @IFT TSN,

—Temporary, 2022 Japanese version. Will be replaced
progressively. The contents of the report will be replaced, so
please wait for the 2023 version.

A EFREHEETT A, 2021 EROBE BV =FFICLE
—This year, the class is on-site. However, you can also check the youtube video of 2021 class.
—FE(SED (M TERLETH. X

PEALTHE Y A—FLTLESW, /— FPC%(Dﬁ‘BJ&?‘}T
—The handout will not be distributed next time. Please download
the pdf before the class starts. Using laptops during class is OK.

Today’s Topic:
AfE n‘h,‘I?/i/Measurlng Human

ErDEHA:
AVBSITAT VAT LOERESR
AVRSYTAT VAT LEFHET H1=DIZE A
Measurement of human action/reaction

*To be used as parts of the interactive system
*To evaluate the system




AF8EH:8I3F %~ Measuring Human

BEEDOSITBETOIEDRERERZH 1 TE5D D R
Five layers, from our initial will fo our perception.

ofix;EENETH|.~Measure brain activity.

o 1% - 1 i EENEHAl Measure nerve activity.

o B {Em#Z %Rt~ Measure autonomic nerve related
phenomenon.

®:EH) Al Measure motion.

o\ IEMIBER ~Ask the user (psychophysics) N

History of Brain Function Observation(1)

* Theory of localization of brain function:
—1909: 70—k <> Broadmann made “map” of the brain by
visual observation. (microscope)
— WWI: Better guns = many patients with “partial” brain
damage

HUT ILHEER (Principles of
Neural Science)
https://www.medsi.co.jp/kandel/sy
ousai/index.html

Broadmann’s map:
52 regions of the cortex defined based on organization of cells.

— 1933: X2 71—)LFPenfield
Before Brain surgery for epilepsy, he
stimulated brain directly by electrical
needle.
while the patients were awake.
Result: Many functional region were found,
including memory, sensory, and action. p e o
— 1940: A7R~=—Lobotomy iy coipandeloros
Cut frontal lobe of the brain for mental ‘
disease, especially for violent patients.
Result: Became calm, but also lacks
emotion=Frontal lobe seems to be
related to “emotion”

— 1960:X-ray CT gave clear view of the
brain, without surgery.

Wikipedia)
wikipedia.orgiwikiLoboto

X% AE5138] .~ Measurement of Brain Function

* Not the measurement of brain, but brain function.
Must be done during some work. (see, touch, think)

+ State-of-the-art measurement technologies are used.
— Measure “Electrical Activity”
« fidii~EEG(brain wave), 1929~
- fxfEMEG, 1972~
— Measure “Blood Flow”
« fMRI(functional MRI), 1973~
* PET, 1965~
* NIRS, 1994~
— Active method
» Use magnetic stimulator

EEG (Brain Wave)

« EEG: Electroencephalogram
« 21~60 electrodes on the scull skin.

« Good points
— Cheap!
— Very fast (ms)

« Bad points
— Low spatial resolution.
— Skin-electrode conductance is unstable.
— Can measure “surface”, but cannot
measure “deep region”

« Still used in many interactive systems

EEG (Wikipedia)
https:/len.wikipedia org/wiki/Elec4ifs ~
ncephalography >y

MEG

« MEG:Magnetoencephalography

« Similar to EEG, but measure
“magpnetic field” induced by
electrical current.

+ Very, very tiny magnetic field
(about 1/10”8 of the earth’s
magnetic field)

« Superconducting technology is
used. (SQUID:Superconducting
Quantum Interference Device)

« Good points
— Very Fast (similar to EEG) L e
— Can measure deep region. 5\ [ondie)
(magnetic field penetrates
everything) .
« Bad points
— Surface sensors = 2D
— Current sources = 3D
mathematically very difficult to solve
(almost impossible)

MEG (Wikipedia)
https://en.wikipedia.org/wiki/Magn S Ep

halography




MRI(#% 5 < IS E {5 E)

\
* MRI:Magnetic Resonance Imaging lm

— Very strong magnetic field make protons |
to “emit” electromagnetic waves.

— By measuring this waves, can obtain 3D
structures.
» Good points (compaired to X-ray CT)
— No X-ray (=good for body)
— Bone is not an obstacle
— 3D data are obtained (X-ray CT:2D)
» Bad points
— Very strong magnet (3T-): metal cannot
be carried on.

— Takes a few seconds for a single shot
(now improving).

» Current standard for “brain imaging”

MRI (Wikipedia)
https://en.wikipedia.org/wiki/Magnetic_gsc-

nance_imaging q :
LN

100fps MRI

nyna.mic MRI at the
Uniyvensity of Illinois at Urbar_:7champaign

BECKMAN INSTITUTE

 http:/japanese.engadget.com/2015/04/23/100fps-mri/

« BE10037DBRENFARELMRIE T ZFHFE,

* Maojing Fu, Bo Zhao, Christopher Carignan, Ryan K.
Shosted, Jamie L. Perry, David P. Kuehn, Zhi-Pei Liang, and
Bradley P. Sutton "High-resolution dynamic speech imaging

with joint low-rank and sparsity constraints” (), Magnetic
Resonance in Medicine, 2015

Exploding MRI

http://www.youtube.com/watch?v=uxjOn5fCoAw&feature=share

BIRERROBEEBEE AN T ABRCESIER
AT MO IV -t T e

fMRI =functional MRI(#&EAIMRI)

* We must measure brain “activity”, not
shape.

— By using MRI, measure “blood flow”, by
measuring two hemoglobins’ ratio.

— Hemoglobin: container of oxygion.
* Red = many oxygen.
« Blue = few oxygen.

* Good point
— Location is very accurately determined.

* Bad point

— Requires a few minutes for single shot.

» Current standard for brain
functional imaging.

MRI (#ikipeia)
https:/fen wikipedia o N\AkIfFUHBUDI’Vu'M_I’Qﬂ

netic_resohance_imaging

PET(FR rOVEREE)
« PET = Positoron Emission Tomography

— Inject Radioactive ingredient as a
“tracer” (O15)

— The “tracer” collapses, and generate two
“y waves” to the opposite direction.

— The detector detects the phenomenon.

— Position is determined by timing
measurement.

— Blood flow can be measured.
« Good point

— Alittle faster than fMRI(a few second)
« Bad points

— radioactive ingredient is necessary.

— Lower resolution than MRI

PET (Wikipedia)
https://en.wikipedia.org/wiki/Posi
tron_emission_tomography

NIRS(GEFRo 573 %)

* NIRS=Near InfraRed Spectroscopy
- ISCrl],I" bone is transparent to InfraRed
ight.
— Put InfraRed light, and obtain brain
surface image.
— Hemoglobin: container of oxygion.
* Red = many oxygen.
« Blue = few oxygen.
» Good points
— No invasive. Easy to use. NIRS (Wikipedia)

https://en.wikipedia.org/wiki/Near-infrared_spectroscopy

» Bad points
— Low spatial resolution e
1o
— A few seconds are necessary = “aan
< Ran
f
[ -
NeU
https://neu-br 0.jp/ ciple/




Summary of Brain Functional Imaging

FE | BEHRR TRERBE BRI E
Method | Observe | gpatial Resolution | Temporal Resolution

EEG Electric Low High

MEG | Electric Low High

fMRI Blood High Low

PET Blood Mid Mid

NIRS Blood Mid Mid

(EERMEVD) B/ NILARIBIZ L DEBHERR
Active Measurement by Stimulation

* Recall Penfield’s method.

» Transcranial magnetic
stimulation (TMS)

— Magnetic Pulse from outside

* Small “eddy current” is induced
inside the brain.

» The current stimulates nerves

» Region can be localized to about
1cm”3

3
|

TMS (Wikipedia)

https://en.wikipedia.org/wiki/Tra

nscranial_magnetic_stimulation ¥

Transcranial magnetic stimulation as a therapy

-

* https://www.youtube.com/watch?v=i0GKbmbES08
o HERY7E (repetitive) BE R IZ & B /N\E Y DRTREME?

Brain Machine Interface (BMI)

— Growing Field
— Mainly used EEG and NIRS (Fast response is necessary)

— For welfare: for ALS(Amyotrophic Lateral Sclerosis)

« a progressive, fatal, neuro disease caused by the degeneration of
motor neurons.

’E 1
NIRS (i d )
SR JEE#T — AA=SFIRI =

Honda, ATR. B2 8UERI AR T, FZ 51T TARYMEHIET HBMILHTZ IS (2009)
https://www.honda.co.jp/news/2009/c090331.htm|

Rf-320#EH5

Presented image Reconstructed image

Subject 81

J; Run 1 Run 2 Run 3 Run 4 0000"

http://www.youtube.com/watch?v=daY7uOO0eftA

BiEB AE— bR TWSRBEZERELTHERT 2. RY ERMORRE T/IMERIC
AEIL. ThZhOEL DAL FSAMEEZMRITH BISN BRER) S5—2n D F R, T0
FREZHEAEDOE S ETERLAOBEEET COFEERANSIEITEY, WED
=2 DFBIZAVTOVENEAIERBOTLI7 R ORI BERTES

Miyawaki et al., “Visual image reconstruction from human brain activity using a combination of multi-scale local image decod &'

hitp://www.cns.atr.jp/dnilresearch/visual-image-reconstruction/ \

SEH5

B et (EEG) £ L1=3 A DBERE (SMRISE D ch
TIR>TH5\ EEDOBEHOHAET . BKE
E=AUL G LA SBEREDHEEY 7 ILAA LIS
U0, BREBUEEA S DEHS N T BRI
DINB—UWNECT=B(SV 5 THEREZERIL., ERT
ETRTVEEONBEEREL THoo 1. BUHER
ECRSTEHLL, B% R THOLRELTHE3 (B
NS T EERRERE O EIZ19200 B,
BHECEASMACRBERT AALEE ML,
SETF—AA—ZEAVCRNT5CET, FEMAE
BEXETERALILTHER0DNEATTID
EEERBT ARINUSERLUEIED , TBRMGD
FIYHIE T HEEEWeb L DEET —HA—Z M
LINEL. ZhioDERE R B0 AREE S ORME
BE- T, MRERERET 5/ 53— RET LT
X L(FA—H S,

ATR, BIRFPIZR TV EDNBEMFAT DML
http://news.livedoor.com/art 7566434/

T. Horikawa, M. Tamaki, Y. Miyawaki, Y. Kamitani, Neural Decoding of Visual Imagery During Sleep,
Science, April, 2013. X
http://www.sciencemag.ora/content/early/2013/04/03/science.1234330.abstract b




Neuralink

2021.4

hitps://www.itmedia.co jp/news!: 210410911 html

B Link Fy T #BOREN=H LT EZ 11213 TIPONGETL AT %, FuTIE5M L
Bluetooth TEIEL THY . 1024 K D EBME G LI fERE25msT LIS DZIEHALBER T
—5% kT,

A monkey with a "Link" chip implanted in its brain plays PONG "just by thinking. The chip
communicates via Bluetooth with the outside world, sending brain activity data acquired by
1024 electrodes to an external receiver every 25 ms.

AF8EH:8I3 %~ Measuring Human

|

BEEDSITBETOIEDRBEERIZSH 1 TE5D D R
Five layers, from our initial will fo our perception.

ofix;EENETH|.~Measure brain activity.

o % - 7 SH B 2138~ Measure nerve activity.

o B {##Z R 58~ Measure autonomic nerve related
phenomenon.

®:EH) Al Measure motion.

o[ IEYIBEEES ~Ask the user (psychophysics) T

Nerve: Basics
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h T L HEER S (Principles of Neural Science)
hitps:/iwww. medsi o jp/kandel/syousaifindex htmi

Nerve structure

Dendrite

Cell Body

O
Nerve Axon  Nerve Ending

#HIKZE#E~ Dendrite: Input Connector
#BRa{k.~ Cell Body: Calculator (Summation)
&%~ Axon: Output Cable

o+ fH#R# K.~ Nerve Ending: Output Connector

"/ﬂ'?:Z/ Synapse

n

S TN ST

=

»

4

Nerve Ending — Dendrite Connection
20nm “Synaptic cleft”

— First Discovery: Electron Microscope
1st nerve: Electrical Pulse = Chemical Output

— Capsules break, and neurotransimitter showers.
2d nerve: = Chemical Input=>Electrical Current

Most are chemical synapses, but some are electrical synapses
“One way” connection
0.1-0.2ms necessary oy

h T L#ER S (Principles of Neural Science)
hitps:/iwww. medsi o jplkandel/syousaifindex htmi

BEMF TR MFEIMES TR
Excitatory Synapse, Inhibitory Synapse

X1
»3:> Xo 4 Y  YER(X-X-X5)
Xq F(X)=1 when XZThreshold

=0 when X < Threshold

* Cell Body: Take Summation

» Excitatory Synapse: Plus(+) input

 Inhibotory Synapse: Minus(-) input

« Synaptic weight change = Learning and Memory




Dendrite

Cell Body

e

( T

e s e e e e e

( —F

o O O O

3% _E D BELLEHE. Axonal Transmission

Dendrite

Axon (Wikipedia)
hitps://en.wikipedia.org/wiki/Axon

+ Chemical “ion” is

exchanged via membrane.
* lon exchange propagates.
» Voltage Difference ~70mV

Axon Terminal

Schwann cell

Myelin sheath

LN

R DA AT~ Axon types

Dendrite

BERES:
saltatory
conduction

P Axon Terminal

bt

( e 0

bbb
( —F

B Y

G T 0

Schwann cell

Myelin sheath

Nucleus

« Axon length: Reaches to 1m.

« ST BE#. Myelin Sheath: Insulator

— Electrical Current is limited to very small “gap” (3
2 E I##H.~Ranvier Node)=Very Fast “Skip”

— (BkEE{=3E: saltatory conduction)
«  HBE#E: Myelinated axon=very fast
+  EBEHE: Unmyelinated axon = very slow

Myelin (Wikipedia) https.//en.wikipedia.org/vwiki/iyeiin

{E 5 =& E .~ Conduction Velocity

name | diameter(um) velocity(m/s) | role

Aa 15 100 Many muscle nerves

AB 8 50 Many sensory nerves
AR
Myelinated Ay 5 20 Some muscle and

sensory nerves

Ad 3 15 Fast pain
Fdairb g (e} 0.5 1 Slow pain, heat, cold
Unmyelinated sensation, etc

» Rule: Thicker = Faster
+ Mpyelinated Axon: Invention of vertebrate animals
(animals with back-bone).
+ Other animal’s strategy: Thicker the better.
»+ ex)Squid’s gigantic nerve (diameter: 0.5mm)

Conduction velocity and diabetes (#&5K %)
R

; l
1 bir / it
Nerve conduction study (Wikipedia)
e_conduction_stud

Diabetes (Wikipedia)
https://en.wil org/wiki/Diabetes https://en.wikipedia.

« Diabetic: Quite common disease by taking too much sugar.

« Damage to the nerves of the body, known as diabetic neuropathy, is the
most common complication of diabetes.It damages Myelin Sheath so that
nerve conduction is inhibited.

« Inspection: measure conduction velocity “

* Timing

» Repetition Ratio & Population
— Strong Stimulus=High Frequency & Large
— Single pulse means nothing.

(ex) Owl's Sound-Source Detection Mechanism

L | 7

)
1 5

T g%

Information Coding by the Nerve ~ °r [~ -
"

70 R S

iy |

B (ms]
Numbérs®

5 [ms]

— One nerve is activated when two inputs come
simultaneously (at the same time).

) 8

\

gnEatAl (electromyography - EMG)
Measurement of muscle fiber activity

electromyography
https://en.wikipedia.

e )

S

4

*Muscle Nerve =Muscle Fiber Activity
*Relatively easy with differential amplifier circuit
«Problem: Conductive Gel is required for high precision measurement.

*Frequently used for HCI i 15




CREIELH
Augmentation of Laugh

TR SEBIE+HHEWFEE LSO T AT vl H
Trends: Multi-electrodes+Gesture Recognition

®https://www.youtube.com/watch?v=mTsJd109tzs

®Take initial laugh timing by measuring muscle activity.

®Enhance the laugh by using “empathy effect” W

https://www.youtube.com/watch?v=jOEcsNmTk7g
Myo Armband

BANBBHEMBIEE DO AFvEE
Christoph Amma et al., Advancing Muscle-
Computer Interfaces with High-Density
Electromyography, CHI2015

EMPress: Practical Hand Gesture Classification with Wrist-Mounted EMG and Pressure Sensing, CHI2016
Jess Mclintosh, Charlie McNeill, Mike Fraser, Frederic Kerber, Markus Léchtefeld, Antonio Kriiger

Our device can detect hand
gestures using EMG and Force sensors.

https://www.youtube.com/watch?v=BBpHwWWdR5Bc
FOPIRFYRBIENT, EASTHEHENMEAOLE THESEEETEN LM A

(RERE YY) & 5HEIMMG:mechanomyogram

Active Mechanomyogram Sensing Device

Muscle Evaluation

Ultra-thin MEMS EAFRBREN EERFLAHRA
mechanomyogramg8hisor EUYUTYRT MR~

EMS smart weaf hitps://unit aist go.jp/ssrc/team_hysd.html

Al D TE L) TEHHDIRR.
ILEREFHOV A D ERRICION T DET TIHREARE
REREMAE CTH) ICRESNZN
*EMGICEENIEF R

RIBIFTEICIIKAFS

(201912454332 ) SottoVoce B EFHEBEE
ERRALEYALUMNIBERRH

unedited sequence

https://www.youtube.com/watch?v=74VCUKXiT20
https://lab.rekimoto.org/projects/sottovoce/

ERAANZEERZ (222 JDCHICAVNSON TETBIREE
REBZ. BRADBETZEPILI A AFTHRITDIEEE UTHRA Y -

AFEEHAIF %~ Measuring Human

BEEMBT
Five layers, from our initial will fo our perception.

ofix;EENETH|.~Measure brain activity.

o 1% - 5 ;E BN EHAl Measure nerve activity.

o EfEMmiZAEHAl~ Measure autonomic nerve related
phenomenon.

®;EH)51:8].~Measure motion.

o IR IEEEER ~Ask the user (psychophysics) N




B ###% .~ Autonomic
Nervous System

e
Parsid dand

Heat

Nervous system that acts as

a body control system.

« Sympathetic nervous
system(SNS: 38 B A#E)

« Parasympathetic nervous
system(PSNS:Bl| 32 B f#%).

| Eeopraue
) stomsen

Autonomic nervous system
(Wikipedia)
hitps:/fen.wikipedia.org/wiki/Autonomi
c_nervous_system

Sonalcont

—— Simpaieic b —— Pammmosthte oo

Sympathetic nervous system
(SNS: R M#ER)

https://en.wikipedia.org/wiki/Heart

https://en.wikipedia.org/wiki/Pupi
https://en wikipedia.org/wiki/Sweat_gland

+ Nervous systems for “Fight and Flight” (B4 &3 5E)
— Eye Pupils (E&FL) —Open
— Heart(i(:i) —Blood Pressure & Beat 1
— Skin(&8)
« Sweat Gland(;TAR)—Sweat(3:T)
« Hair Elector Muscle (3ZZ%#5)—Contract(42#g)
— Blood Vessel(fl &) —Expand #kak (—&F4LHE)

Parasympathetic nervous syster
(PSNS:BIZ B ###E)

https://en.wikipedia.org/wiki/Heart

https://en.wikipedia.org/wiki/Pupil

+ Nervous systems for “calming” (L #%)
+ Eye Pupils (B FL) —Close
+ Heart(i»jii) —Blood Pressure & Beat |
+ Blood Vessel(If1 &) —Contract U #& (—&BHE3R)

1% &% Bl ~Measure Emotional State

+ Heartbeat & Blood Pressure (1%, ME)
+ Pulse Wave (k%)

« GSR(galvanic skin response, R EE& &IG)
+ Eye movement (ARZK:EH))

AEJOEY

M (B 1)

BELED, otz
RRE Y

B3 (sec)

O—L4 Rt Ok

https://www.rohm.co.jp/pulse-wave-sensor

Seismo: Blood Pressure Monitoring using Built-in Smartphone Accelerometer and Camera (CHI2018)
Edward Jay Wang, Junyi Zhu, Mohit Jain, Tien-jui Lee, Elliot Saba, Lama Nachman, Shwetak N Patel

Seismo

Built-in
ra

https://www.youtube.com/watch?v=Xd6hSQYHVCc
o AR—PTAVEMITIL B TR TR IEE LY TOMEARAITE, 73)‘7'\0)
BOWLETTIEAEDMRELMNEFHRTES. HRELTVANSIREDIRE<HF £
BN S NDDT, MEEHETES. N

REAVEDAVRAREDAESIDTAT VAT LADIGH

NAvETT—R
(MEE L)
PC
(Y — L)

QLJ

CR
Smae

BWAMIRST AT /(A T4—F3wH%ERFALE  hitps://www.youtube.com/watch?v=m5GSSbSabGl
AVBS59FATHF—L]AVE1—RYTRITT, Fukushima et al., Facilitating a Surprised Feeling by
vol.27, No.2 (2010) Artificial Control of Piloerection on the Forearm,
https://www jstage.jst.qo jp/article/jssst/27/2/27_ AugmentedHuman 2012

2 2 62/ pdf
REIVE I ARGER  RE~NORRICESEERT,
ALT. MENFERIFER FHBEZELLTRBEIV T VAV AR

FlIh2 175 —LBEHERR, BEFHA




(CHI2021) Teardrop Glasses: Pseudo Tears Induce Sadness in You and Those Around
You, Shigeo Yoshida, Takuji Narumi, Tomohiro Tanikawa, Hideaki Kuzuoka, Michitaka
Hirose

n outube.com/watch?v=yCkBQ_eBfJo8list=PLahXYFYmZ-Vdsq4-okDWnptnyAs8HXjfN&index=235

+ BRMR=HLADZER.
« Pseudo tears => induction of sadness.

AF8EH:8I3 %~ Measuring Human

o
BEEDSITBETOIEDRBEERIZSH 1 TE5D D R
Five layers, from our initial will fo our perception.

ofix;EENETH|.~Measure brain activity.

o 1% - 1 ;E BN EHAl Measure nerve activity.

o B {Em§EFR TR~ Measure autonomic nerve related
phenomenon.

®;E 85138 ~Measure motion.

o[ IEYIBEEES ~Ask the user (psychophysics) L

178151381~ Measuring Motion

* Motion Capture System
- %=X~ Optical
— #4% =~ Mechanical
- Hi%zX .~ Magnetic
- E5#®_Image Processing*

« —K—%.Pros and Cons
— ERKRIRE~ Occulusion
- D—9AR—ZX Workspace
- 2B N2 Effect of Metal

*KINECTZ D& DET

Becomes simpler and ubiquitous

» Gaming controllers can be used as a measuring device.
- EiLB)#EEHEI=Wii Balance Board
— EB)EHBI=Wii Remote
- £ 5887 E KINECT, Leap MotionZs £ DEEE
¢ EDa—LDAFUNEEICELGSTND
- MEEEUY. Sr Ot YHLEPSET
+  Smartphone, SmartwatchZ F| i § hIERMMIC 22 B ELLEA AT E

Example of using smartwatch as a sensing module
(CHI2020) WATouCH: Enabling Direct Input on Non-touchscreen Using Smartwatch's
Photoplethysmogram and IMU Sensor Fusion

Hui-Shyong Yeo;Wenxin Feng;Michael Xuelin Huang
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Smartwatch

https://www.youtube.com/watch?v=60xQ84jryUU
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Body motion estimation by facing camera

(CHI2022) ControllerPose: Inside-Out Body Capture with VR Controller
[CHI2021) Pose-on-the-Go: Approximating User Pose with Cameras

pmartphone Sensor Fusion and Inverse Kinematics Karan Ahuja, Vivian Shen, Cathy Mengying Fang, Nathan Riopelle,
aran Ahuja, Sven Mayer, Mayank Goel, Chris Harrison Andy Kong, Chris Harrison

Bottom Camera

I outube.com/watch?v=Y6_9CL5gWB8&list=PLghX hips:/A outube.com/watch?v=_UUVyssztFk&list=PLghXYFY
FYmZ-Vdsg4-okDWng =131 mZ-VCcAOFSLTdHIF 26} 34

© FIEOEAI—ETIAVENT, ADEE . \URAJLRIVRO—SIZDNVEAASTE
DHEEHDHEERAT D, ATRHAT, ~ -
DepthA Ao, BuF 21—, oy, — HEBEXYTFvIL
BIADXRITAIREFIA, « Capture body posture with a camera
+ It predects movement of a person's attached to a handheld controller
entire body using only a smartphone held
in the hand. Utilizes front and rear
cameras, Depth camera, touch screen,
9-axis sensors, and body kinematics.
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Today’s Summary

Measurement of Human perception is neccesary for
interactive system design.

® fixi;EBNET A~ Measure brain activity.

® % -fhEENETAI~Measure nerve activity.

o HfEiZ% it~ Measure autonomic nerve
related phenomenon.

® EE)E1:8].“Measure motion.

o [LIEYIEEER ~Ask the user (psychophysics)

They can be used both as a evaluation tool, and
part of an interactive system

INFRE: —ER AR T
Mini Test: Submit in one week

LT O£ TIZ100F AR E THEE £ & Answer all questions
within 50 words

. EEGIZDUL\TERBAHE & Explain EEG

. MEGIZD W TERBAH & Explain MEG

MRI[ZDULNTERBAE & Explain MRI

. PETIZDUL TERBAE & Explain PET

NIRSIZDULVTERBAE & Explain NIRS

. BB C B R DBV DT A & Describe difference
between myelinated and unmyelinated nerves.

 RBEEHBROFETELSEZFE3IDE(T & Quote three
phenomena related to SNS(Sympathetic nervous system)
activity.
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